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V. Hanhur Sunflower (Helianthus annuus L.) is one of the most widespread, highly productive and export-oriented oilseeds

E-mail: in the agricultural sector of Ukraine. The main key to growing consistently high yields of sunflower is the creation

volodimirgangur@gmail.com  of prerequisites for increasing the productivity of their photosynthesis, that is, the synthesis of the maximum amount

of organic matter per unit area of the leaf surface for a certain period of time. It was experimentally established that

aven the use of fertilizers, especially nitrogen fertilizers, has a positive effect on the development of leaf surface of
University, Skovoroda St., . . . . ..

1/3. Poltava. 36000 sunflower plants. According to the results of a short-term field experiment, it was found that in the conditions of the

Uk;aine ’ ' Left-Bank Forest-Steppe of Ukraine, an increase in the content of nutrients in the soil by applying mineral fertilizers

provided an increase in the leaf area of sunflower hybrids of different maturity groups. It was found that the

early-ripening hybrid Oreol formed the maximum leaf area (29.6 thousand m*ha) when applying mineral fertilizers

at a dose of N7P00Ksgo. It was established that the reduction of the dose of nitrogen and phosphorus fertilizers was
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accompanied by a decrease in the size of the leaf surface area, compared to the variant of applying the maximum
dose of mineral fertilizers, the difference was 8.1-10.1 %. The mid-early hybrid formed almost the same leaf area,
in particular 30.6 and 30.5 thousand m?/ha, for the application of both the full dose of mineral fertilizers N7oP100Kgo
and only nitrogen-phosphorus mineral fertilizers at a dose N7oPop. The application of N4oPop was better for the leaf
surface growth of the mid-season hybrid Drive, where it was 31.0 thousand m*/ha. The application of medium doses
of fertilizers, in particular NsoP7o and NP1, by the influence on the leaf surface area formation of sunflower plants
occupied an intermediate position. The exceeding of the control, by leaf area, was 17.7 and 19.7 %. It was established
that, on average for the variants of the experiment, the leaf surface area of the early-ripening hybrid Oreol was the
smallest and amounted to 27.2 thousand m?*/ha. The leaf surface area of the mid-early hybrid Drive and mid-ripening
hybrid Cadet was almost the same, but compared to the previous hybrid it was higher by 4.6-4.9 %.
Keywords: sunflower, hybrids, mineral fertilizers, leaf area, fertilizer dose.

®opmyBaHHA (POTOCMHTETHYHO-AKTHBHOI NNOBEPXHi POCIUH riOpUIiB COHALIHUKY 3AJ1€/KHO
BiJl HOPM 100pUB

B. B. I'aaryp | O. O. KocmiHChKHiA

IoNTaBebKHit AepKaBHmit Comwstmauk  (Helianthus  annuus L.) HamexuTb [0 HaHOILIBII MNONIMPEHHX, BHCOKOHNPOAYKTHBHHX Ta

arpapHuii yHiBepcuTer, €KCIOPTOOPIEHTOBAaHMX ONIMHMUX Ky/lbTyp B arpapHOMy CeKTOpi YKpaiHu. EKCIepHMEHTAIbHUM MUISXOM

Honrasa, Ypaina BCTAHOBJICHO, L0 3aCTOCYBaHHS JOOPUB, HAacaMIepea a30THHX, Ma€ NMO3UTHUBHUH BIUIB Ha PO3BHTOK JIMCTKOBOL
TIOBEPXHI y POCIHH COHSIIHUKY. 32 pe3yJIbTaTaMU HOJILOBOTO KOPOTKOTEPMIHOBOTI'O JOCHIiNY BCTAHOBIEHO, IO B
ymoBax JliBo6epexxnoro Jlicocrery Ykpainu 30UIbIIEHHS] BMICTY ITIOXKHBHUX PEYOBHH B IPYHTI IIUIIXOM BHECECHHS
MiHepaJbHUX A0OpHB 3a0e3MevmIo 30UIbIIEeHHS IO JIHCTOBOI MOBEPXHI MOCIBIB TiOPUIIB COHSAIIHUKY PI3HUX
IPYI CTUIIOCTI. 3’5COBAHO, W0 PAHHBOCTUINHUH ribpua Opeosn MakCHMajbHY IUIOLLy JHCTKIB (29,6 THC. M%/ra)
chopmyBaB 3a BHECCHHs MiHepadbHHX HOOpUB B 1031 N7oPjgKso. BusBieHo, 110 3HIKEHHS T03M a30THHX 1
(dochopHUX TOOPHB CYNPOBOKYBAJIOCS 3MEHUICHHSM PO3MIpY IUIOLI JHMCTKOBOI IOBEPXHi, MOPIBHSIHO i3
BapiaHTOM BHECEHHS MaKCHUMAJIBHOI iX 103H, pisHuLd craHoBmia 8,1-10,1 %. Cepenubopanniii ribpun hopmysas
MPaKTHYHO OJHAKOBY IUIONLY JHCTKIB, 30kpema 30,6 i 30,5 Tuc. M*/ra, 3a BHECEHHS SIK TIOBHOTO MiHEPaJIbHOTO
noopusa (N7oP190Ksgo), Tak 1 mumnre azotHo-ochoprux (N7P)g0). POH MiHEpaTbHOTO )KUBIEHHS, KU Iepeadadan
BHeceHHsI N7oPigo OyB KpalmMm [UIsi HApOCTAHHS JIMCTOBOI MOBEPXHI 1 UIsl CepeAHbOCTHIIIOro Tibpuny [lpaiis, ne
BoHa craHoBmwia 31,0 Tuc. M*/ra. BHeceHHs cepenHix 103 n00puB, 30kpemMa NsoP7o i N7oPigp, 32 BIIIMBOM Ha
(opMyBaHHsI IUIOLII JIMCTKOBOI NMOBEPXHI POCIMH COHSIIHUKY 3aiiMallo NMPOMDKHE MOJOKeHHs. [lepeBHIIeHHs
KOHTPOJIIO, 33 TUIOLICIO JIMCTKIB, cTaHoBWiIO 17,7 i 19,7 %. JloBeneHo, y cepeiHbOMY 3a BapiaHTaMH JOCIiay y
paHHBOCTHIJIOTO Tibpray Opeon Iroma JIMCTKOBOI IOBepXHI Oyna HaiiMeHIIO0 i craHoBmwia 27,2 THC.M?/Ta.
VY cepenubopannboro ribpuny [paiis i cepemHbocturioro Kager BoHa Oyna NMpakTHYHO OAHAKOBOIO, aje
Ha 4,6-4,9 % 6inb1I0I0, HOPIBHAHO i3 MONEPEAHIM riGPHIOM.

Knrouoei cnosa: cousiunuk, ribpuay, MiHepasibHi 100pHBa, IUIOLIA JTUCTKIB, 1032 JOOPUB.

Bi6aiorpadiunnii onuc ans wuryBaunsi: [aneyp B. B., Kocmincwvxuii O. O. ®opMyBaHHS (OTOCHHTETUYHO-aKTHUBHOI IIOBEPXHI POCIHH TriOpHIiB
COHSILIHKKY 3aJIe)KHO Bil HOpM 100puB. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 5-9.
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Beryn

Conssmauk (Helianthus annuus L.) Hamexuth 0
HalOIIBII ~ MOIIMPEHUX, BHCOKOMPOAYKTHBHHX  Ta
€KOHOMIYHO BHTIIHMX OJIIHHUX KYyJbTYyp B arpapHOMY
cektopi Ykpainu [21]. 3MiHM KiiMatry Ta HEJOCTATHS
CTIPHUATIMBICTh MOTOJAHUX YMOB BIIPOJOBXK BereTalii-
HOTO TMepiofy, € TepeIyMOBOI CTaOUThHO BEIHKHX
MMOCIBHUX IUIONI COHSAIIHUKY 1 B HAWONMXKYiN MepCrek-
THUBI, 3BaKal0OYM Ha 3/aTHICTb KyJNbTypH (OpMyBaTu
TTOMIipHY BpO’KaifHICTh HACIHHS 3a Ie(iITy BOJIOTH Ta
BHCOKOTO TemriepaTypHoro ¢ony [4-6, 20]. ¥V 3aranpHii
CTPYKTYypi TIOCIBiB, TIUTONmIa 3alHATa COHSIIHUKOM
mocTiitHO 3poctae. Tak, y 2022 p., miromia i COHSIITHH-
KoM craHoBmia 4573,8 tuc. ra abo 3pocna Ha 76,0 %, mo-
piBasiHO 3 1990 p. [loniOHa TeHEHIIA, IOI0 AMHAMIKA
MOCIBHUX ILIOII COHSIITHUKY CIOCTEPITraeThCs 1 B yMOBax
ITonraBchkoi obsacti, ae B 1995 p., KyapTypa Oyia
BucisiHa Ha twromi 110,5 tuc. ra, a B 2016 i 2022 p.,
30LIBIIMIIACS, BiAMOBLIHO 10 313,6 1 434,3 THC. ra abo y
2,813,9 pasy.

o crocyeThcs piBHS MPOAYKTUBHOCTI COHSIITHHUKY B
VYkpaiHi, TO y pe3yiabTaTi BIPOBAUKEHHS CYYaCHHX
riOpuaiB  KyJabTypH, YJIOCKOHAJICHHX TEXHOJIOTTYHUX
MPUHOMIB, BiA3HAYCHO TMO3UTHBHY JAHWHAMIKy HOro
3poctanHs. Tak, 3a IPaKTUYHO OJHAKOBOI IUIOIII OCIBY
sk B 2011 p. (4534,3 tuc. ra), tak i 2022 p (4573,8 Tuc.
ra), ypokailHiCTh HACiHHA COHSIIHUKY 30iTbIImiacs,
BignoBigHo 13 1,92 1/Ta 10 2,18 T/ra a6o Ha 13,5 %.

['0J10BHOIO  3aIIOPYKOI0  BHPOILYBaHHS CTa0UIbHO
BHUCOKHX YpOXKaiB MOJBOBHX KYJIBTYD € CTBOPEHHS
TIepelyMOB JUIsI TiIBUIEHHS] NPOJYKTUBHOCTI iX (oTo-
CHHTE3Y, TOOTO CHHTE3y MaKCHUMaJbHOI BEJIMYMHHU Opra-
HIYHOI CyOCTaHIIi{ Ha OJUHMITIO TUTOII JINCTKOBOI TIOBEP-
XxHI 3a meBHWH Biapizox uacy [10, 18]. Inmax mno
BUpIIICHHS BUIIE 3a3HAYECHOTO 3aBIaHHSI — 1e (opMmy-
BaHHA IOCIBIB 13 MAaKCUMAaJIbHO PO3BHHEHHM JIHCTKOBUM
armapaTtoM, SKUi OW BIPOJOBX TPHUBAJIOrO 4Yacy Bere-
TaUifHOro Nepiony 3HAXOAUBCA y aKTHBHOMY, 31aTHOMY
no ¢orocuntesy crani [2. 14]. Ilnoma nucTKiB Mae
KJIIOUOBE 3Ha4YCHHS Yy (popMyBaHHI ypoikato, ajke came B
LOMY CTPYKTYpPHOMY OpraHi pPOCIMHH BiAOYyBa€eThCs
¢izioNoriyHi  mpomecH i3  CTBOPEHHS  OpraHi4HOl
PEYOBUHHM, a TAKOXK META0OMITIB JJIs MIATPUMKH (HOTO-
cunTe3y [1]. Psin HaykoBIIB MPOBOAMIN JTOCHIPKEHHS 13
BH3HAUCHHS ONTHUMAJbHOI IUIONI JIMCTOBOi IOBEpXHI,
OJHaK IIPH LbOMY POOWMJIM BHCHOBOK IIPO HEraTHBHUI
BIUTUB TIOHAIMIPy PO3BHHEHOI JIMCTOBOI MOBEepxHi [16].
Pesynprat  nmocnmijukeHb  IHCTHTYTY POCIMHHHLITBA
iMm. B. S, FOp’eBa HAAH cBim4ath, 1o BenWKa ILUIONIA
JIICTOBOT TIOBEpXHI TapaHTye HaWOUIbIIMKA IpUpICT
BPOJKAI0 JIMIIE 32 BiJIIOBIHMX METEOPOJIOTIYHUX YNHHH-
KiB. 3a CHPUSATIMBHX YMOB BHPOIIYBaHHS COHSIIHHK
(dopMye OCTaTHBO IMOTYXXHY JINCTOBY ITOBEPXHIO, sIKa
carae 50-80 tuc.m?/ra [24]. OmHak Takuii po3Mip JIUCTO-
BOI TMOBEPXHI YTPUMYETbCS BIIPOJIOBXK KOPOTKOTO
nepiogy, TOMY IO JIMCTS HIDKHBOTO SIPyCy LIBHJIKO
MiICHXa€ 1 3arajpHa iX IUI0Ia 3MEHIIYEThCS.

ExcnepuMeHTanbHi JaHi HAYKOBO JOCHTITHIUX YCTaHOB
CBigUaTh, MO0 3MCHIICHHA AaCHMLUTIOI0Y0i TOBEpXHi
NPU3BOAUTE IO 3HIDKEHHS IPOAYKTHUBHOTO MOTEHIiATy
pocnmH. OpHak, HAWOINBII  CHPHATIMBUMU IS
(hopMyBaHHS CTPYKTYPHHUX €JIEMEHTIB BPOXKat0 OCHOBHUX

KyJIbTYpHHX POCIMH € yMOBH, KOJH 3arajibHa IUIONIa
JIMCTKIB OPI€EHTOBHO B 3—4 pa3u MEepEBUIIY€ TUIONTY IO,
sika 3aiHsATa pocnuHamu [13].

COHSIIHUK HAJ3BUYAHO BUMOTJIMBHI 10 IPYHTOBHX
3araciB MOKMBHUX PEYOBUH BiJHOCHO IHIIUX CLIBCHKO-
rOCIo/IapChKuX KynbTyp. [lepenycim ms KyJIbTypa BUKO-
PHUCTOBYE BEIUKY KUIBKICTh Kaulito. OHAK, He3BAXKAIOUU
Ha 3HA4YHE CIO)KUBAHHS I[LOTO €JIEMEHTY, COHSIIHUK,
0cOoOJIMBO Ha YOPHO3EMHUX IPyHTax, y OUIbMIIA Mipi
noTpedye BHECEHHS a30THUX 1 (OCHOPHUX JOOpUB.
OxpeMi HayKOBIII HABOJATH PE3yJbTATH JIOCHIIKCHb Ha
MiJcTaBl SKAX BHSABICHO, IO y pa3i BHPOITYBaHHS
COHAIIHUKY 32 IHTCHCHBHOIO TEXHOJOTI€I0, 3a0IIHO i3
BHECCHHSM MiHEpaJbHUX JOOPHB M OCHOBHHUU
00pobitok 1pyHTY (N4oPs0) Ta B psiaku OIHOYACHO 13
ciBooro kynbtypu (NigPig) BHCOKY edeKTHBHICTH Mae
JIOZIATKOBE YJOOPEHHS JIOKAIBHO-CTPIYKOBUM CIIOCOOOM
y HepeNoCiBHAN Nepio, 3a SIKOTO TYKH PO3MIIIYyIOThCS
y mapi rpyary 10-12 cm [17], a TakoX BUKOPHCTaHHS
CTHMYITIOIOUUX PEYOBUH BIPOJIOBXK TEPiOTy BErerarlii B
SIKOCTI TI03aKOPEHEBHUX i DKUBICHB [22, 23].

ExcniepuMeHTaNbHAM [UIIXOM BCTaHOBJICHO, IO
3aCcTOCYBaHHA JOOpPWB, HacaMIIepel a30THUX, Ma€ MO3H-
TUBHUH BIUIMB Ha PO3BUTOK JINCTKOBOI TIOBEPXHi y poc-
JIMH COHATIHUKY. HasBHICTD a30Ty B IOCTaTHIH KiJIBKOCTI
3YMOBJIIOE TAJIbMYBaHHSI OPraHOTEHE3y POCIIMH, 30KpemMa
MPOXOKCHHS HOTO IPYroro eTamy i MM CaMHUM aKTHBI-
3y€ mepedir JIMCTOYTBOPEHHS. 3a BHECEHHS (ochopHUX
JOOpHB criocTepirany 3BOPOTHIH IMpoliec, a came TpHc-
KOpEHE NPOXO/KCHHS M[BOr0 €Talmy OpraHoreHesy,
Pe3yJILTATOM YOT0 € 3MECHIICHHS KUTBKOCTI 3a4aTKiB JIUC-
TKiB. 3HaHHS €TaIliB XUTTEBOTO IUKITY Ta TEXHOJIOTIYHUX
MIPUHOMIB PETYIIOBaHHS MIBUIKOCTI iX IPOXOKEHHS 1a€
MOXJIMBICTh TIPOBOJUTH OIOJOTIYHMIA KOHTPOIH 3a
POCTOBHMH TIpoIiecaMi Ta (POPMYBAHHIM YPOXKAIO COHSI-
mHUKY [3]. Pe3ynpraTté mOCHiIKEeHb, SKi OAEpKaHO B
yMOBax MiBHIYHOTO CXOJY, CBiI4aTh, III0 MAaKCHMAaJbHY
JUCTOBY IUTOIY (OPMYBAJIM POCIHMHH COHSIIHHKY Ha
(hoHi BHeceHHS MiHepanbHUX HA0OpHB y 1031 NsoPooKeo.
[pupicT mioImi JUCTKIB, MOPIBHSIHO 10 KOHTPOJEHOTO
BapiaHTy cTaHOBUB 1245 cm? a60 31,3 % [9]. ¥V mocmigax
A. B. Menpnuka, JI. M. CrenaHeHko crocTepiraim
(hopMyBaHHST HaMOLIBIIOI ACHMITIAIIIHOT OBEPXHI poc-
JUH COHAIIHUKY 32 BUKOPUCTAHHSA TiA KYyIbTYpY
MaKCHUMAaJIbHOT 1031 a30THUX A00pHB Nizg [12].

PesynpTaTil HOCTIIKEHB, SIKI OJEP)KAHO B yMOBax
HEIOCTaTHROTO 3BOJIOKEHHS CBig4aTh, M0 IUTOIMIA
JUCTKIB 3a TIepeArnociBHOI OOpOOKHM HACiHHS pery-
JSITOPOM pOCTy aHTHOKcuaanTHoro tTuiy AKM Oyna Ha
29,4 % OunbI00, TOPIBHSIHO 3 KOHTpOseM. [Topsin 3 uum
y Bapiantax (NgoP75Kas) 1 (Ny1sP15Ki20) 11€ 3pocranns
CTaHOBWIIO, BiAmoBiaHo 13,3 Ta 17,1 %. 3a pesynpraramu
CTaTUCTUYHOI ~ OOpPOOKM  pe3yNbTaTiB  JOCIHiIKEHb
BCTAHOBJICHO KOPEIAIMIHHUN 3B 30K CEPEIHBOI CHIIH
(r=0,547) mix IIOme0 JTUCTKOBOI MOBEPXHI MOCIBIB Ta
BPOXKAWHICTIO HACIHHS COHSIITHUKY [8].

JocmipkeHHIMHA, BUKOHYBaIHCS BOpoAoBk 2018—
2020 pp. Ha pochimHoMy mosi HapdaabHO-HAYKOBOTO
neHTpy  JIHIIpOBCBKOTO — JEepKaBHOTO  arpapHo-
€KOHOMIYHOTO  YHIBEPCHUTETY  BCTAHOBJEHO, IO
YTBOPEHHS MaKCHUMaJbHOI IUIOLII JIMCTKOBOI IOBEPXHIi
COHAIIHKUKY CIOCTEpIrajd 3a IMi/PKUBJICHHSA TIOCIBIB
crumynstopom Lepow (0,5 n/ra) no 70,9-78,1 tuc. m*/ra,
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abo Ha 5,5-10,2 % Oinblue npoTy KOHTpoo [25].

Buiie npuBeneHuil orisii HayKOBHX ITyOuikariiid
BITYM3HIHHUX T4 IHO3EMHHX aBTOPIB CBITYUTh, IO MiHE-
payibHI T0OpHBa BBaXKAIOTHCS JIIEBUM 3ac000M BIUIMBY Ha
(hopMyBaHHS IUIONII JINCTKOBOi MOBEPXHI Ta pIiBEHb
BPOXKa{HOCTI.

MeTta q0CTaiaKeHHsI

Merta gocmipkeHs — 3°SCyBaTH BIUIMB Pi3HUX PiBHIB
MiHEpaJbHOTO JKUBIICHHS Ha (QOpPMyBaHHA ILTOIII
JIUCTKOBOT IMOBEPXHI IOPH/IiB COHSIIHUKY.

3asoannsa OocnioxcenHns: INOCHIAWTA BIUIAB MiHe-
pasibHUX JOOpHB Ha POPMYBaHHS 1HIMBITyaIbHOT TLUIOLII
JIUCTKIB POCIIMHM COHSIIHHUKY; BUBYUTH BIUIMB Pi3HHX
PiBHIB yZ0OpEHHS Ha IUIOLLY JIMCTOBOT IOBEPXHI MOCIBIB
riOpuiB COHSIIHUKY Pi3HUX Ol0THIIIB.

Marepianu i meToau

JocnimkeHHs 13 BHBUCHHSA BIUIMBY Di3HHX DIiBHIB
MiHEpaIbHOTO XHUBJICHHS Ha IUIOILY JIMCTKOBOI IIOBEPXHI
COHSAIIHKKY, NPOBOAMIN BIpomoBx 2020-2022 pp., Ha
jpociigaoMy toni [lonTaBchkoi Jep)kaBHOT CLIBCHKO-
rocrnozapcepkoi  gocnianoi cranmii iM. M. . BaBusosa.
OCHOBHHUM THIIOM I'PYHTY JIOCJITHOT JUISTHKH € YOPHO3EM
TUIOBUA  MaJOTyMyCHHH  Ba)XKOCYTJIMHKOBMH. BiH
XapaKTepu3yeThCst HACTYITHUMHU arpoxiMi4yHUMU
rokasHuKamu: B mapi rpyaty 0-20 cm mictuiocs 4,1 %
I'yMycy; JyKHOTigpomizoBaHoro aszory — 7,1 mr/100r

17,3 Mr/100 v rpyHTy (32 Macnosow), pH conboBoi
BHUTSDKKH IPYHTOBOTO PO3UUHY — 6,2.

Cxema Jtociiy BKJIIOYaia KOHTpOIIb (0e3 1o0pHB) Ta
YOTHPHM BapiaHTH i3 BHECEHHSM MiHEPAIbHHUX JOOpUB
(tabn. 1). Y mocmini BUCiBanu TpH riOpUAN COHSIIHUKY
pPI3HHX Tpym CTUIOCTI, 30Kpema: Opeon (paHHBO-
crurnmii), Kager (cepenubopanniit), JpaiiB (cepenHbo-
cturmil). [TOBTOPHICTH TOCTIMHUX BapiaHTIB TPUPA30Ba.
BapianTu 1 moBTOpeHHS po3MimeHi peHnomMizoBano. [To-
ciBHA IUIOIIA €IeMEHTAPHOI MiNISHKA CTAaHOBUTH 112 M2,
00ikoBoi — 56 M>. CiBOy TiOpHIiB COHSNIHMKA, IO
BUBYAJIM B JOCII/i, IPOBOAMIN Y KiHII JPYroi JeKaan
KBITHSI, 32 CTa0IIbHOTO MPOrPIBaHHS IPYHTY Ha TIMOUHI
3aropTaHHs HACiHHSI 10 7-8 TIpaayciB, i3 TYCTOTOIO
CTOsIHHS pociuH 50 THC. mT./Ta. Y CiBO3MIiHI COHSIITHHK
pO3MIIIyBaaK TiCHsA MIICHUIl o3uMoi. B mocmimi
BHUKOPUCTOBYBAM 3arallbHONPUHAHATY HAa BHUPOOHHULITBI
perioHy TEXHOJOTi0 BHPOIIYBaHHS COHSLIHHKY, 32
BHUKIIOYCHHSM  €JIEMEHTIB, sKi Oymd IpeaMeTOM
BHBYeHHs. [imomry nrcTkOBOT MOBEpXHI riOpHIIB COHSII-
HUKY BH3HAYaIHN y tazy LBITIHHA 3a
A. A. HiuumopoBuyewm [15].

PesynbTaTi Ta ix 00roBopeHHst

Ha migcraBi onepkaHHX pe3yNbTaTiB JIOCIIHKEHb
OyJi0 BUSIBICHO ICTOTHI BIJIMIHHOCTI IOJO BIUIUBY
PI3HOTO PiBHS MiHEPAIbHOTO YKUBJICHHS Ha (OPMYBaHHS
IUIOMIi  JIMCTKOBOI TMOBEPXHI POCIHH  COHSIIHHKY.
BcraHoBneHo, 110 13 MiABHLICHHSIM 03U MiHEPAIbHUX

rpyary (3a Tropiamm Ta KononoBow), P,Os — JoOpuB 301IbIIYBaBCsS 1 PO3MIp JIMCTKOBOI IOBEPXHI
12,8 Mr/100r 1pyHTy (32 Ympumkosum); KO — pociuH KynsTypH (puc. 1).
RS
Eﬁ 59 1 58.5 61.2 59.6 592 609 62
2 L~ 542 >
60 - < 55 54.4
§ 487 498 331
S 5 |7 46,8
E
=] 40 -
=
-
g 30 A
=
2
5 20 A
é 10 -
0 T T T T 1
bes noGpus N30P40 N50P70 N70P100  N70P100KS80
(KOHTPOJIB)
BapiaaTn ynoopennst
B ['i0pun Opeon B [i6pun Kaner B I'iopun Jlpaiis

Puc. 1. ®opmyBaHHs iHIMBIAYaTBHOI IO JIUCTKOBOT MOBEPXHI POCIWH TiOPU/IiB COHAITHHKY,
(cepenne 3a 2020-2022 pp.)
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Tak, y pamssocTHriioro  Tiopumy  Opeon
MaKCHMAJIbHOTO 3HAYEHHsI LIl MOKa3HWK JOCSTHYB Ha
BapiaHTi 13 BHeceHHsM JoOpuB B 11031 N7oP100Kso,
i cranoBuB 60,9 1M? Ha ofHIH pociuHi, abo 30,5 Tuc.mM?*ra
(Tabun. 1), 1m0 nepeBuUIyBaso KOHTPOIIH (0e3 100puB) Ha
12,4 nmM? Ha OfHINA pociwHI Ta HA 6,2 THC.M? 3 OJMHUII
TIJIONIT.

Taoauns 1

[Tnoma mucTKOBOT TOBEPXHI TIOPUIIB COHALTHHUKY Y
(ha3y IBITIHHS 3aJIS)KHO BiJl 103U T0OpUB

(cepenne 3a 2020-2022 pp.)

. [linoma TMCTKOBOT MOBEPXHI,
Hopmu MiHepanbHUX

J06pHB, KI/ra 1.B. e, M/ra
Opeoxn Kager [paiis
be3 106puB (KOHTPOIIB) 23,4 24,4 249
N3Py 26,6 27,1 27,5
NsoP7o 27,2 29,6 293
N7oPioo 29,1 30,6 29,8
N70P100Ks0 29,6 30,5 31,0

3a BHECEHHSI aHAJIOTIYHOT 103U a30Ty 1 (hochopy, aie
BUKJIIOYEHHS 13 TYKOCYMIllli KaJilo, CIOCTepiraiy 3MeH-
[ICHHS TUTOMII JIMCTKIB ONHieT pocnuan jmme Ha 1,1 qm?
a6o 1,9 %, a nwa mromi 1 ra — na 0,5 Trc.m? a6o 1,8 %.
JocmipkeHHsT CBiT4aTh, M0 3HIKEHHS JO3M a30THUX 1
(dochopHUX HOOPHB CYNPOBOMIKYBAIOCS 3MEHIICHHSIM
po3Mipy IUIONII JIUCTKOBOI TOBEPXHi, IOPIBHIHO i3
BapiaHTOM BHECEHHS MAaKCHUMAJIBHOI IX I03H, PI3HMILI
cranoBmia 8,1-10,1 %. Cxix Bim3Ha4nTH, IO I1i BapiaHTH
ymoopernst (N3oPs, NsoP70) xou xapakrepusyBammcs
MEHIIOO TUIOMICIO JINCTKIB, MOPIBHSHO 3 MaKCUMaIbHUM
(HhOHOM KHBIICHHS, OJIHAK BOHHU 3a0€3MEUMIH 301TBIIICHHS
JIUCTOBOI TOBEpXHI TOCIBIB riOpuay Opeos BiIHOCHO
KoHTpoutto (6e3 1o6puB) Ha 13,71 16,2 %.

3a BUpOIIYBaHHS cepeHbOpPaHHbOTrO TiOpuny Kaner
BHECEHHsI MiHEpAIbHHUX J00pUB y J103aX, IO BHUBYAIU
CHpUSUTA 301NBIICHHIO aCHMUTALIHHOI TTOBEPXHi, MOPiB-
HSTHO 3 KOHTpoIeM (6e3 1o6puB) Ha 2,7—6,1 Tic.mM?*/ra abo
11,1-25,4 %. HaiiOunpmry ruronty JUCTKOBOI MOBEPXHI —
60,9 nm? Ha oxHy pociuHy i 30,6 THC.M? Ha OMH TEKTap,
Lei TiOpuI COHSIHUKY (OpMyBaB 32 BHECEHHS a30THO-
¢dochopanx MiHepanbHUX H00pUB Yy 1031 N7oPigo.
BHeceHHst TOBHOI 103U MiHepaJbHUX J0OpUB B 1031
N70P 100K g0 HE cripusisio 301IbIIEHHIO JIMCTKOBOTO arapary
COHSIIHMKY Ta 3a pIBHEM BIUIMBY Ha (QOpMyBaHHS
ACHMUTALIHHOT TTOBEpXHi POCIMH HE MaJIo NIepeBaru Haj
rorepeiHiM  BapianToM yzmoOpenns. Ilmoma nmcTkiB
cranoBuia 30,5 Tuc.m?/ra.

VY cepemnabOCTHTIIONO TiOpHAY JpaiiB miomma JIucTKo-
BOI IMIOBEPXHI K OJHI€T pOCITUHM, TAK 1 IIOCIBY IOCTYIIOBO
3pocTana i3 HOKpamaHHSIM (GOHY MiHEpaJbHOTO IKHB-
nerHsa. Tak, 3a BHECEHHS MiHIMAIbHOI O3M IOOpPWB
N3oP4o po3mip acUMUIAIIIHOT TOBEPXHI 30UIBIIHMBCS,
HOPIBHSHO 3 KOoHTpoJsieM, Ha 10,4 %, a y pa3i BHECEHHs
MakcuMaibHOi 103U N7oP10oKgo Bim3HaYeHO 3pocTaHHS
JIaHoro nmoka3Huka Ha 24,5 %.

o crocyeThcs MIONII JIMCTKOBOI TOBEPXHi 3a ridpu-
JAMH COHSIIHUKY, SKI BUPOIIYBAJINA B JOCTiMi, TO CIiX
BiJJ3HAYNTH, 1[0 y CEPEAHBOMY 3a BapiaHTaMH JOCITITY y
panHBOCTHTIIOTO TiOpHITy Opeos BoHa Oyina HalMEHIIIO
i cranoBmna 27,2 tHc.m*ra. Y  cepenHbOPAHHBOTO

riopuny [paiiB i cepenupocturioro Kager Bona Oyna
MPaKTUYHO OJHAKoBowo, ame Ha 4,6-4,9 % Oinpmoro,
MOPIBHSHO 13 monepenHiM TidpumoM. Ciij Big3HAYMTH,
II0 BHECEHHS MIHEpaJIbHUX JOOpUB, TOPIBHSIHO 3
KoHTpojieM (0e3 mo0puB), 3a0€3MEeUIO 30UIBIICHHS
TUTONI JIMCTKIB Y CepeIHbOMY 3a ()OHAMU >KUBJICHHS, y
panabocturiioro riopuny Opeon Ha 20,2 %, cepemnHbO-
pannaboro riopuny JpaiiB i cepeaupocturiioro Kaner,
BigmosigHo Ha 20,7 1 18,1 %.

TakuMm 4MHOM, Pe3yNbTaTH MPOBEIECHUX JIOCITIPKEHb
3aCBIIYYIOTh, III0 BHECCHHS MiHEpAJIbHUX TOOPHB MO3HU-
THBHO BIUTMBa€ Ha (OpPMyBaHHS IUIOMI JIHCTOBOI
TOBEpXHI Ta BaroMuM (akTopoM ii peryiroBaHHSA 3a
BUPOIIYBaHHS TiOPHU/IIB COHSIIHUKY Pi3HUX OlOTHITIB.

[Ipo BucOKy edeKTHBHICTH HOOPHB 32 BILUIMBOM Ha
PO3MIp IUTOMI JIUCTKIB CBiMYaTh PE3YJIBTATH IMOJLOBHX
JIOCTIJIKEHB, SIKi TPOBOIMIIH BITpogoBxk 2017-2019 pp. Ha
JociigHoMy ol kadenpu Oionorii Ta arporomii JIHY
iM. Tapaca llleBuenka (xmimaTraHa 30Ha — Cren). Tak, 3a
BHECEHHS TiJ COHSIIHUK aMmodocy 60 kr/ra + amiadHa
cemitpa 60 Kr/ra mioma JUCTKOBOI MOBEPXHI Y POCIHH
KynbTypu 3pocima Ha 24,2%, a 3a BUKOPUCTAHHS
miamodocku 100 kr/ra + amiagna cemitpa 50 kr/ra — Ha
29,6 % [11]. PesynpTaTi momepenHix poKiB AOCIHIIKEHb
TTontaBcekoi JACTIC im. M. 1. BaBuioBa cBiguath, 110 3a
BHECCHHSI BUCOKHX JI03 JIOOPHB iICTOTHO 301JIbIIYyBaJIaCh
TUIoINa JIMCTKOBOI TMOBEPXHI y BCIX TiOpHIIB i csrana
MaKCHMaJIbHUX 3Ha4eHb. Tak, 3a BHECEHHsI MiHEpAJIbHUX
no6puB y 1mo3i NeoPoo, IIomma nucToBoi moBepxHi mepe-
BUILlyBaJa KOHTposb y TiOpuny Hanilinuit nHa 9,1, y
ribpuny 3anopisskuii 28 — Ha 8,0 Ta y riopuny CaBa — Ha
8,0 Tiic. m*/ra [19].

vy mociigax JI. A. Tapbapa, H. I. doB06amia,
B. B. Benrepa [7] MmakcuManpHy IIJIOMNTY JTUCTKOBOI ITOBE-
pxmi 48,5 tmc. M?/ra yrBOpeHo y (asi UBiTiHHA Ha
BapiaHTi i3 BHeceHHsAM a00puB y m03i NgsPiioKio 3a
BUPOILIYBaHHs riopuny Boibd.

BucHoBku

3a pesymbTaTaMd IIOJBOBOTO KOPOTKOTEPMIHOBOTO
JOCTITy BCTaHOBJICHO, IO B yMmoBax JliBoOepe:kHOTro
Jlicoctemmy VYkpaiHu 30iIbIICHHS BMICTy MOXXHBHHUX
PEUOBMH B TIPYHTI NUIIXOM BHECEHHS MiHEpaJbHUX
no0puB  3abe3meymsio 30UIBIIEHHS IUIOMII  JIMCTOBOI
MOBEPXHI MOCIBIB OPUAIB COHSIIHUKY PI3HHUX IPYII CTH-
rocTi. 3°5ICOBaHO, IO paHHbOCTUIIHK TiOpum Opeon
MakCHUMallbHy Iuionly JucTKiB (29,6  Tuc. M*/ra)
chopMyBaB 3a BHECEHHS MiHEpaJbHUX TOOpUB B 1031
N7oP100Kgo. Bumie 3a3Havenuit (oH MiHEpaIbHOTO
JKMBJICHHS TaKOX OYB KpalluM Ul HAPOCTAHHS JICTOBOT
MOBEPXHI 1 JUIA CepeqHBOCTHUTIIOTO TiOpumy Jpaiie, me
BoHa craHoBmwna 31,0 tmc. M¥ra. CepenHpOpaHHIH
riopun GopMyBaB IPaKTUIHO OAHAKOBY IUIOILY JIUCTKIB,
3okpema 30,6 i 30,5 Tuc. M?*/ra, 3a BHECEHHS SK IIOBHOTO
MiHepanpHOTO 1mo0pmBa  (N70P100Kso), Tax 1 mwmme
azotHo-(ocdopuux (N7oP190).

Ilepcnexmusu nooansutoi pobomu 6 yboMy HanpsMmi.
[lepciekTiBa  MOJANBIIMX  JIOCHIPKEHb  IOJISITAE
y BUBUCHHI BIUIMBY PI3HHUX PiBHIB YA0OpeHHs Ha OajaHC
BOJIOTH Ta 3a0yp’ SHEHICTh MOCIBIB COHSIIHUKY.
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The research was conducted concerning the study of the manifestation level of soft winter wheat vegetative plant
part depending on sowing time in Poltava region. The investigation was conducted during 2019-2020 in laboratory
and field conditions of the Training and Production Center of Selection and Seed Growing of Field Crops at Poltava
State Agrarian University (Poltava district).75 samples of varieties and selection lines of soft winter wheat (Triticum

fanny1111@ukr.net

Poltava State Agrarian aestivum L.) bred in Poltava State Agrarian University and other selection establishments were taken as material for
University, the research. Soft winter wheat samples were studied according to the following vegetative characteristics: plant
1/3, Skovorody Str., height; straw thickness of the second internode; the amount of internodes; the length of the upper and lower inter-
Poltava, 36003, nodes; ear length; plant and stem weight. Conducting general characteristics of the properties as to forming the signs
Ukraine of vegetative organs and their variability, it is necessary to note that, of course, they change under the influence of

stressful climatic conditions. Moreover, some characteristics preserve definite conformities to natural laws that can
be used in the modern technology of the selection process in order to raise plant yield capacity under climate change.
It has been proven that different sowing time had inconsiderable effect on the formation of the following character-
istics: straw thickness of the second internode, the amount of internodes, ear length, and stem weight. So, they are
genetically determined and under late sowing time have reserves for the search and selection of genotypes by more
straw thickness of the second internode, larger ear length, the optimal number of internodes, and stem weight. It has
also been determined that at late sowing time the length of the upper and lower internodes inconsiderably decrease
their level of formation, and plant weight, on the contrary, increases it. The obtained information is important in the
selection process of soft winter wheat, as well as in studying the parent material and planning hybridizations.

Keywords: plant height, straw thickness, the amount of internodes, the length of internodes, ear length, plant
weight, stem weight.

BnumB cTpokiB ciBOM HAa BereTaTMBHI 03HAKH NMIIIEHUII 03UMOI B YMOBax
IToaTaBcbkoi 001acTi

O. M. KoOunmHacbka

IIpoBeieHO TOCIIKEHHS 11[0J10 BUBYEHHS PiBHS IPOSIBY O3HAK BEreTATHBHOI YACTHHM POCIHH IIIEHUII M’ SKOT
03MMOI 3aJIeKHO Bif CTPOKIB ciBOM B ymoBax IlonrtaBchkoi o6iacti. JOCHi/keHHs 3iHCHIOBAIOCS HPOTATOM
2019-2020 pokiB y 1ab0opaTopHUX 1 HOIHOBHUX yMOBax HaB4anpHO-BUPOOHHYOTO LIEHTPY CENEKLIl Ta HACIHHULITBA
noJboBUX KyibTyp IlonTaBchkoro aepxasHoro arpapHoro yHiBepcutery (IlonTaBchkuid paiioH). Marepianom
JociipkeHHs o0paHo 75 3paskiB copTi Ta cenekuiiiHux niHid nmeHuni M’skoi (Triticum aestivum L.) o3umoi
cenexuii [IJTAY # iHIINX CeNeKUiiHUX YCTaHOB. 3pa3KH MIIEHHL M’ IKOT 03UMOI TOCIIIKYBAIKCS 38 TAKUMHU BEre-

IlonTaBchkuii AepkaBHUI
arpapHHUi yHIBEPCHUTET,
M. [Tonraga,

Ykpaina

TaTHBHAMH O3HAKaMH{: BHCOTA POCJIMH; TOBIIMHA COJOMMHHU JPYroro MiKBY3JIsl; KUIBKICTh MIDXKBY3IIB; JOBKHHA
BEPXHBOTO Ta HIDKHBOIO MDKBY3JB, [JOBXHHA KOJOCA; Maca pOCIMHH 1 creOna. BHKOHyHOYH 3araibHy
XapaKTEePUCTHKY BIACTUBOCTEH M0N0 (OpMyBaHHS O3HAK BETETATMBHHX OPTraHiB i iX MiHJIMBICTh, HEOOXIAHO 3
ayBa)XMTH, [0 BOHM, 3BiCHO, ITiJl BILIHBOM CTPECOBHX KJIIMAaTHIHHX YMOB 3MiHIOIOThCs. IIpH 1iboMy, nesiki o3HaKH
30epiraoTh IeBHI 3aKOHOMIPHOCTI, [0 MOXKYTb OyTH BUKOPHCTaHI B Cy4acHIH TEXHOJIOTIi CeleKUiifHOro mpouecy
3aJUIs MiJIBUILEHHS BPOXXaHOCTI POCIIMH B YMOBax 3MiHM KiiMary. J[OBeieHO, 0 BiMiHHI CTPOKH CiBOM Mayu
HEe3HAYHUH BIUIMB Ha (OPMYBAaHHS TaKMX O3HAK: TOBIIMHY COJOMHHH JPYTOro MDKBY3IS, KUIBKICTH MIXKBY3IIB,
JOBXKHHY Kosoca, Macy cre6ia. OTke, BOHH € TeHEeTHYHO JeTEPMIHOBAaHUMH Ta 3a Mi3HHOI'O CTPOKY CiBOM MalOTh
pe3epBH 3 MOIIYKY i 1000py FEHOTHUIIIB 32 TOBILEIO COJIOMHHH JPYroro MDKBY3JIs, OLIBIIOI0 JOBXKHHOIO KOJOCA,
ONTUMAIBHOIO KiJIBKICTIO MDKBY3JIB 1 Macoto credna. Takox BH3HA4YEHO, IIO JOBXUHA BEPXHBOTO Ta HHKHBOTO
MDKBY3JIS 32 HI3HBOTO CTPOKY CIBOM HE3HAYHO 3MEHUIYIOTh CBill piBeHb (JOpMYBaHHS, a Maca POCIMHH, HABIIAKH, —
30ubInye. OTpuMaHa iH(GOpMAllis € BRXIMBOIO B CENCKIIHHOMY Mpoleci MIISHMI M’SKOi 03MMOi, BUBYECHHI
BHXIJJHOTO MaTepiaiy Ta IUIaHyBaHHi CXPEIlyBaHb.

KuirouoBi ciioBa: BUCOTa POCIMH, TOBUIMHA COJOMMHH, KiJbKiCTh MDKBY3IIIB, TOBXKHMHA MIXKBY3JIiB, TOBXHHA
KOJI0Ca, Maca POCIMHH, Maca crebia.

Bioaiorpagiunuii onuc pus uuryBanus: Koobununcoka O. M. Bruis cTpokiB ciBOM Ha BereTaTUBHI O3HAKM MIIEHULI 03uMOi B yMoBax [TonraBcbkoi
obunacti. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 10-14.
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Beryn

Mmenuns (Triticum aestivum L.), BkIO4arouu ii
03uMy GOpMY, € HAHBAKITUBIIIOO KYJIETYPOIO B CBITI O~
pan 3 pucom (Oryza sativa L.), xykypynzorw (Zea
mays L.) i coero (Glycine max (L.) Merr.) [1, 2]. 3epHO
MIICHHUII TpPU3HAYCHE JJIsI CIOXKHMBAHHSA JIFOJMHOIO
(3abe3neuye 6nm3bko 20 % moTped JIOANHYE B KAJIOPIisX)
Ta Ha kopMm TtBapuHam [3]. Ilicas mepepoOkm itoro
BHKOPHCTOBYIOTh [UISi BHUPOOHMIITBA OOpOIIHA, KPYII,
MaKapoHHHX 1 Xi000ynouHux BHPOOiB abo sIK 100aBKY
0 IHIIUX XapYOBUX NPOIYKTIB i KOPMIB IJIs TBapHH
[4-6].

B Totii ke vac, rio6anbHi 3MiHU KJIIMaTy MPU3BOISTH
JI0 3pOCTaHHs IHTEHCUBHOCTI Ta YaCTOTH €KCTPEMAIbHIX
NOTOJIHUX SIBUI, TakWX SK BHCOKO- Ta HH3bKO-
TEeMIIepaTypHi CTpecH, MiJBUIIEHOT XMapHOCTI Ta 3JIUB,
mocyX 1 moBeHew [7-9], MaroTh 3HAYHUI BIUIMB Ha arpo-
€KOJIOTIYHE CepeIOBHINe, a TAKOXX Ha PIiCT, PO3BHUTOK i
BposkaiiHicTh KyabTyp [10, 11]. ITmenuns dyTivBa 10
3MIiHM KJIIMaTy, OCKIJIbKH CBITJIO Ta TeMIeparypa €
OCHOBHUMH (haKTOpaMH HaBKOJIMIIHBOTO CEPEIOBHIA,
0 BIUIMBAIOTH HA TPOIEC PO3BUTKY KyiabTypu [12].
YHuciieHH1 TOCTiHKEHHS TIOKa3aJId, 10 3MiHa KJIIMaTy Ma€
3arajbHUM HETAaTUBHUI BILTUB Ha BPOXKAWHICTh MIICHHUII
o3uMoi [13—16], ockinbku 3MIHEHO NPOLEC PO3BHUTKY,
BUPOOHMYMI TIOTEHIIa] Ta BUKOPUCTAHHS KJIIMaTHYHUX
pecypciB wi€ro KynbTyporo [17-19].

VY cinbCbKOTOCIIONAPCHKIN MPaKTHIL TEPMiH CiBOU Ta
HOpMa BHCIBY € JBOMa B@KJIMBUMH (aKTOpamu, IO
BIUIMBAIOTh Ha CTPYKTYpy TOCIBiB 1 (opMyBaHHS
BpOXKAMHOCTI MIIeHUI 03uMoi. ONTUMaTbHUHA TEPMiH
CiBOM JI03BOJISIE TTOBHICTIO BUKOPUCTATH TEIUIOB1 PeCypcu
TIepes 3MMOI0, BUPOCTHTH MIIHY PO3Cay Ta MOKPALIUTH
SIKICTh POCTIFH, @ TaKOXX YpPO’KaiHICTh 3€epHa MIICHHUII
[20]. Parns ciBOa B onTHMAaNbHI CTPOKH € OJHUM i3 Haii-
BXIUBIIIAX TPAOUIIHHUX 3aXOMiB JJIsA ITiBUIICHHS
BPO’KaHOCTI 3epHa IIIEHHII 03UMOT, B PE3YJIbTATI IKOTO
BiZIOYBa€ThCS IIBUJIKE 3POCTAHHS POCIMH 3aBISIKH
JOCTaTHHOMY CIIO)KMBAHHIO IPYHTOBHX BOJ TIepen
3umoro. Toni sK 3a WI3HBOTO TEPMiHY CIBOM st
MATPUMKA  Ta  30UIbLIEHHS  (POTOCHMHTETHYHOTO
MOTEHIIAJTy POCIMHAM IIIEHHII TMOTpiOHE J0MaTKOBE
3BOJIO>KEHHS [21].

VY mocnimkeHHsX [22—-25] Takok JOBEICHO, IO OITH-
MaJbHUN CTPOK CiBOM Ja€ HaWBUIIMUA ypOXKail MIICHHUIT
03uMoi. Ha OCHOBI eKCIIeprMeHTY Ha HEBENUKii TiMISHIT
3HIKEHHS BPOXXKaWHOCTI 3epHa Yepe3 ABOTIKHEBY 3aTpH-
MKy HOCiBY CTaHOBUTb 15 %, TOAI sIK 3aTpUMKa IOCIBY Ha
YOTHPH THXHI TMPU3BOANUTH J0 3HMKEHHS BPOXKaMHOCTI
npubnm3Ho Ha 30 % [26].

Oleksiak T. [27] migTBepauB, 10 3aTpUMKa MOCIBY €
BOXJIMBUM (PAKTOPOM pPH3HKY, SKHH MOXE 3HHU3UTH
BpOXKalHICTH 1 SIKMH OUIBII-MEHII CYTTEBO MOXKE
3ajJeXaTd BiJ TOTOJHUX YMOB Ta pIBHSI TEXHOJOTIT
BHPOIIYBaHHS MPOTITrOM BereTaniiHoro nepioay. Panus
Ta CBOE€YACHA CiBOA — BAKITUBUH €IEMEHT arpOTEXHIKH,
o0 MiIBUILYE WMOBIPHICTH OTPUMaHHA OUTBIIOTO
Bpoxkato [28]. Bumii Bpokai mmiciisi paHHBOTO TOCIBY
Tako)k OyNTM OTpHMaHI B EKCIIEPHMEHTaX, MPOBEICHIX
Muhammad Tabhir et al. [29].

Ha natu ciBOM B pi3HHX perioHaX BIUTUBAIOTH Pi3HI
YMOBH POCTY, Taki SIK MakCHMajbHa Ta MiHIMaJIbHA

TeMIepaTypa, JEHHE COHSAYHEC  BHIIPOMIHIOBaHHS,
KIJIBKICTh  OMajiB, TepioAg pOCTy Ta TEHETHYHHUH
noTteHIian muennti. [Imennms o3uMa motpedye Temrre-
patrypu Ta CBiTIa mIA ONTHEMaibHOTO pocty [30].
@DeHOOTIS TIIEHWI, SK HPaBWIO, PO3TIBINAETHCS SIK
3MiHa, L0 BiAOyJacst BiJ MOSBH CXOMAIB JO 3pLJOCTi, i
BIUTUB JaT CiBOM Ta COPTiB, TAKUM YUHOM, TPUBAIICTH i
cTanii peHONOTIYHNX O3HAK € 3HAYYIIUMH ITOKa3HUKaMHU
MOTEHINIHHOT BpoKaitHOCTI KysbTypH [31, 32].

Merta gocJiKeHHs

MeTa JOCTIDKEHHS TIOJNATa€ y BHBYCHHI PIBHS
MPOSIBY O3HAK BEr€TATUBHOI YACTHHU POCIIUH MINCHUI
M‘SKO1 03MMOi 3aJIe)KHO BiJl CTPOKIB CiBOM B yMOBax
TTonraBcbkoi 00acCTI.

3aeoannsa  OocnioNHceHua: 3MIHCHATH  OLIHKY
KIIMaTHYHUX YMOB 3a JOIIOMOTOIO TiApOTEPMidHOTO
KoeQilieHTa 3BOJOXKEHHS 32 POKH  IOCIIKEHB;
poaHasi3yBaTu O3HAKHU BEr€TaTUBHUX  YaCTHUH
JOCTIIHUX COPTIB 1 CENICKIIHHMUX JIHIN MIIEHUII M’ IKOT
03UMOi 3a CTPOKaMHU CiBOW; 3pOOMTH BHCHOBKH HIONO
MIHJIMBOCTI TPOAHATI30BaHUX BETCTATUBHUX O3HAK B
3aJIeXKHOCTI BiJl CTPOKY CiBOM.

Marepianu i meToau

HocnijpkenHst  npoBojguiucs  Brpoxosxk  2019—
2021 pokiB Ha Teputopii HBL] cenekuii Ta HaciHHULITBA
nonpoBux KyneTyp ITJAY, nmocmimHi monst sKoro
posramoBaHi y ceni bpeuxiBka IlonTraBcekoro paifoHy.
TocogapcTBO po3MilIeHO Ha TEPUTOPIi CXiTJHO-CTEMOBOT
30nu [lonraBcbkoi o0JacTi, 1m0 BkaroueHa 10 IliBaeHHo-
cximHoi wactTmHH ~CyMCBKO-MHPropoackkoro arpo-
ITPYHTOBOTO  paifoHy miBoOepexxHoi JlicoctemoBoi
IPYHTOBO-KJIIMAaTUYHOT 30HM YKpainu. 3a penbedom
MICIIEBICTh BITHOCHUTHCS IO PIBHUHHO I'PYHTOBOTO ILJIATO
3 Gankamu. IPyHT IOCHIJHUX MOUISHOK — YOPHO3EM
omif30JIeHNH Ha KapOoHaTHOMY Jeci. OpHHI 1ap IpyHTy
xapakrepusyetbes: pH — 5,7-6,8; rymyce — 3,07-3,23 %;
pyxomuii pochop — 7-10 mr, kamiii — 12—18 mr Ha 100 T
IPYHTY.

Martepiamom mociimkeHHs oOpaHO 75 3pa3KiB copTi
Ta CeNeKUiMHWX JiHIK mmennni Mskoi (Triticum
aestivum L.) osumoi cemekmii IIJIAY # iHmmx
CEJIEKLIHIX yCTAaHOB. 3aKiafka MJOCIHiIIB, OIiHKA M
aHaJi3 OTPUMAHMX Pe3yJbTAaTiB IPOBEACHO BiIIOBITHO
J0  Meroauku  Jlep)kaBHOrO — COPTOBHIIPOOYBaHHS
cuibcbKorocrnonapebkux Kynbtyp [33] 1 «Meronuku
nosipoBoro gociiay» [34]. IlociB KyapTypr IpOBOAMBCS
KAaCETHOI CIBAIKOK Ha MAUISHKax miomer 1,6 m?
PSAKOBHM CIIOCOOOM 3 IIUPUHOIO MIKpSAIb 42 cM y Taki
cTpoku: 1 BepecHs (paHHii), 15 BepecHs (ONTUMATBHIIA),
1 >xoBtHs (mi3Hiif). CopT-cTaHmapT BuciBamm depe3 15
HOoMepiB. s TIPOBEAEHHS CTPYKTYpHOTO aHAami3y B
nabopaTOpHUX YMOBax IMepen 30WpaHHAM BHpi3anu
25 pocnMH 3 KOXKHOI MISTHKH BIAMOBIAHO 1O CTPOKY
ciBOu. Jlsg  monmpOBHX  JIOCHIAIB  BHUKOPHCTaHA
3araJibHONIPUIHATA arpoTeXHiKa i CIBOM IIICHHMII
M’KOT 03UMOI B YMOBaX JaHOi arpoKJIiMaTHYHOT 30HH.

CTpyKTypHHI aHali3 BEreTaTMBHUX YacTUH IPOBO-
JTUBCSI 32 TOTIOMOTOF0 Iporpamu Statistica 10.0 3a Takumu
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O3HaKaMU: BUCOTA POCIIMH; TOBLIMHA COJIOMHHH JIPYTOTO
MIDKBY3JIsI; KUIBKICTh MIKBY3J1iB; JOBXKHHA BEPXHBOTO Ta
HWKHBOTO MDXKBY3JIIB; JOBXKHMHA KOJIOCA; Maca POCIHHHU 1
crebia.

PesyabTaTi Ta ix 00roBopeHHs

BuBueHHs piBHSA (OpMyBaHHS IEpeIiKy O3HAK, SKi
BXOAATh 1O BETCTAaTHBHOI YaCTHHM POCIMHM MIICHUI
031Mo1, 00YMOBJICHO BUKOHAHHSM HUMH BEIUYE3HOT PO

2.5

2.0

15

1.0

05

0.0

TpaseHb HepeeHb

W2019 pix

JIuneHb

y popMOTBOpUHX NpoLiecax KyiabTypu. OTprMaHi pe3yiib-
TaTH JO3BOJIIIOTH BU3HAYATH HAWOUTBII CHPUSATINBI
TEpMiHM CIBOM TMIIEHHWNI M’SKOi O03MMOi, KOTpi
JIO3BOJISIIOTH POCJIMHI aanTyBaTUCs 10 CTPECOBUX YMOB
cepeloBuIla (HeIOCTaTHICTh BOJIOTH, BHCOKI
TEMIIEPaTypH).

[oroaHi yMOBM 32 pOKaMH JOCIIKEHB BiIPI3HSINCS
K 33 TeMIIepaTypHUM PEXXHUMOM, TaK i 3a BOJIOTICTIO, IO
B pe3yibTaTi BigOOpaswiocs y  pPO3paxOBaHOMY
rizporepMidHOMY KOoe]iieHTY 3BOJIOKEHHSA (puc. 1).

¥ '

CepreHb BepeceHb

©2020 pix ©2021 pix

Puc. 1. lunamika rigpoTepmiuHoro koedimieHTa 3B0s10xeHHs B [TonraBcekiit obmacti, 2019-2021 poku
JDicepeno: po3paxoBano 3a [35-37].

Omxe, y 2019 i 2021 pokax TpaBeHb XapaKTepu-
3yBaBcs CIIa0KOI0 MOCYILIMBICTIO, TOAl K Y 2020 poui —
Oyna HagMipHa Bosiora. Bike y uepBHI MaJia MiCIle CHIIbHA
nocyxa (2019 pik), cadka mocyxa (2020 pik) i mocratHs
3BonokeHicTb (2021 pik). Jlumens 2019 poky OyB
CepellHbO MOCYNUTMBUM, Tomi sk y 2020-2021 pokax —
Oy’X€ CHJIBHO TIOCYIUIMBHM, IO TPOAOBXKWIOCH Y
CepITHI-BEepPECHI MicCsAIli KOXKHOTO poKy (okpiM 2021 poky).
TakuM YHHOM, KIIIMAaTHYHI YMOBH POKIB JOCIIIKEHBb

Taoaunsa 2

BIZIPI3HAIUCS 32 METEOPOJOTIYHUMH yMOBaMH, IO
6e3rnocepeIHbO BIUTMBAIIO HA BETETAIII0 POCIIUH MIISHUIII
M’SIKO{ 03UMOI.

PesynpraT  mpoBeAeHMX — JOCHI/DKEHb  HIOJO
(opMyBaHHSI O3HaK BEreTaTHBHUX OPTaHIB JOCIITHHUX
COPTIB 1 CEJCKI[MHUX JiHIA MIICHUII M SKOI 03UMOT
3aJIe)KHO BiJl TEPMiHY BiIHOBJIEHHS BECHSHOI BereTanii 3a
CTpOKaM¥ CiBOM HaBe/eHi B Tabmui 1.

PiBeHb (hopMyBaHHS 03HAK BEreTATUBHUX OPTaHIB COPTIB 1 CENIEKIIMHUX JIIHIH MIIEHHUI M’ SIKOT 03UMOT

3a pi3HUX CTPOKIB CiBOH, cepeane 3a 2019-2021 pp.

Osnaxu 2019 pik 2020 pik 2021 pix”
1.09 15.09 1.10 1.09 15.09 1.10 1.10
Bucota pocnuan, cm 99,8 92,6 84,3 89,8 89,8 90,4 80,5
ToBUIMHA COTOMHHH APYrOr0 MDKBY3JIS, MM 4,0 4,0 4,1 3,9 3,9 3,9 3,7
KinbkicTh MKBY3IIB, IIT. 5,0 4,7 4.4 4.4 4.4 4.4 4.4
JIOBKMHA BEPXHBOTO MIKBY3JIS, CM 35,7 35,3 34,6 36,6 36,3 36,8 32,6
JIOBKHMHA HHKHBOTO MIXKBY3JISI, CM 4,7 3,9 4,0 3,7 3,7 3,7 3,5
JloBKHHA KOJIOCa, CM 9,8 10,0 10,2 8,9 9,1 9,2 9,3
Maca pocnuny, T 4.4 43 4,5 43 4.5 45 4.6
Maca cre6ia, r 1,6 1,5 1,4 1,2 1,2 1,2 1,4

"Tpumimka. Y 2021 polti HaBesieHi JaHi TiMbKY 32 Mi3HiH CTPOK CiBOM TITEHMIIi 03UMOT, OCKIILKH OTPHMAaHI aHi 32 PaHHiH i ONTMMANBLHU CTPOKH

— BUOpaKyBaHi.

OIHIOYH PEe3yJIbTaTH, NOLIIBHO BiJ3HAYUTH, IO
BUKOHAHHS BaXJUBUX  TOCIONAPCHKO-0i0JOTIYHUX
(YHKIIH B OHTOTEHE31 POCIMH HAJIEKHUTh BUCOTI POCIINH,
KOTpa Ma€ IIIIbHAN 3B'S130K 3 iHIIMMHU BIACTUBOCTSIMU U
O3HaKaMH, a TaKOX XapaKTePU3YEThCS T'CHETUYHOKO
OCHOBOIO Ta BHCOKOIO cmaakoBicTio [38]. Bimomo, mio

BUCOTA i aHATOMIYHI OCOOJIMBOCTI cTeOJIa BIUIMBAIOTh HA
CTIHKICTh POCJIMHH JIO BUJISTAHHSI, BUKOHY€E HAJIBAXKIIUBY
poub y popMyBaHHI Bpoxkato [39].

3a paHHBOTO CTPOKY IOCIBY piBEHb (OPMYyBaHHS
cepeHbOl BUCOTH pociiH OyB HaiOimbsmmM y 2019 poi,
Ta IOCTYIIOBO 3HM)XKYBAaBCs 3a TepMiHamu — 3 99,8 cm 10
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84,3 cm (tabimi 1). B3araii 3a paHHiME CTpOKaMu CiBOH
cepellHE 3HAuUEHHs Ili€i 03HaKW (OpPMyBaloOCh Ha piBHI
89,8-99,8 cM. 3a onTUManbHUX CTPOKIB CIiBOM Yy
2019-2020 pokax cepeaHs BUCOTa POCIIMH mnepedyBaia y
miamazoni 89,8-92,6 cm, mpu 4yomy y 2020 porui 3a
MepIInX ABOX CTPOKIB ciBOM 03Haka Oyia OJHAKOBOIO.
CepenHs BUCOTA POCIIMHH 3a MI3HBOTO CTPOKY CiBOM Majia
3HaveHHA Bix 80,5 cm (2021 pik) o 90,4 cm (2020 pik).

Y  pesymerari  gocmimkeHs  [40]  3pobnewi
NPUITYIICHHS, 1[0 O3HAaKa TOBIIMHA COJIOMHHH JPYroro
MDKBY3JI1 € TCHETHYHO OOYMOBJCHOIO Ta MOXKE
BHKOPHCTOBYBATHCH, IK MapKepHa O3HaKa IpH BigOopax
Ha IPOYKTHBHICTb.

3a OTpUMaHUMHU pe3yJbTaTaMH, TOBIIMHA COJIOMUHH
JpYroro MDKBY3JSl 332 CEpeAHIM 3HAueHHSM He Maja
CYTTEBOI Pi3HHIII M’ CTPOKaMH CiBOH BIIPOZOBXK POKY Ta
HE3HaYHO BiApi3HsUIach 3a pPOKAaMH JOCITIJDKeHb. Tak,
came 3a ITi3HiX CTPOKIB ciBOM (hOpMyBaJIOCh SIK HaliMEHIIIE
3HaueHHA wiei o3Haku y 3,7 mm (2021 pik), Tak i
Haiioinbme — 4,1 MM (2019 pik).

KimpkicTh MIKBY3JIB — 1€ 03HaKa, sika (POPMYETHCS
3aJIe)KHO BiJ TEHOTHITY IIICHHI[I O3WMOI Ta ITOTOIHO-
KIIMaTUYHUX YMOB 33 pOKaMH  BHPOILIyBaHHS.
3rigHo 3 AaHUMH OOCHiKeHb [41] 1 O03HaKa HE Mae
CYTTEBOTO BIUIMBY Ha (OPMYBaHHA NPOAYKTUBHOCTI
KoJI0Ca.

3a HamKMMHU JOCIHI/DKEHHSIMU KUIBKICTh MIDKBY3JIIB
(dhopMyBaacs 3 HE3HAYHOIO PI3HUIICIO 32 CTPOKAMH CiBOU
Ta POKaMHM JIOCHIPKEHb 1 Majla cepeqHe 3HaueHHs 4,4—
5,0 wr. Ipn upomy, smme y 2019 pomi ns o3Haka
3MiHIOBaJIacs 32 CTPOKAMHM CiBOM Y CTOPOHY 3MEHIIECHHS
BIJIMOBITHO BiIKJIaJaHHS TEPMiHIB.

Hamu Bu3Ha4eHO, 1110 JOBXKHHA BEPXHHOTO MIXKBY3JIS
PI3HUTBCS 32 CTPOKAaMHU CiBOM Ta pOKaMH IOCIIKEHb.
Tak, 3a paHHBOTO CTPOKY CiBOM cepeqHs 3HAa4YCHHS
uiei o3Haku mnepeOyBajio B Mexax 35,7-36,6 cm, 3a
onTuMansLHoro — 35,3-36,3 cM, a 3a mi3HBOro — 32,6—
36,8 cm. [Ipu 11pbOMy HAMOLIBIINIA MOKA3HUK TOBXUHHU
BEPXHBOTO MDXKBY3/1si OyB 3a BCIX CTPOKIB CIBOM Yy
2020 poui (3 HeCTabIILHOIO JMHAMIKOIO III00 TEPMiHiB),
a cepenuiii — y 2019 poui (31 3MEHIIEHHSIM BiJJHOCHO
TepMiHiB ciBOM). [lepeBakxHO BIIMB Ha (OpMyBaHHS

miei  O3HaKW 3OIMCHWIM TIOTOAHI YMOBH  POKIB
OCIIIKEHHS.
BusHaueHo, 110 JOBXHHA HIKHBOIO MIDKBY3JIS

JOCJTIIHUX COPTIB 1 CENEKIIHHMX JIHIM MIIeHUI M’ IKOT
03MMOI 3a CepeIHIM 3HAYCHHSIM HE 3HAYHO PI3HMUJIACH 3a
crpokamu ciBou y 2019 pori (3 HecTaOLIbHOKO IHHA-
MIKOIO BIJIHOCHO TepMiHIB y Mexax 3,9-4,7 cM) Ta Oyna
30BciM 0e3 3miH y 2020 pomi (3,7 cm). HaiiGinbiue
3HAYeHHA 1€l O3Haku c(hOopMyBaJIOCS 3a PaHHBOTO
cTpoky ciBou y 2019 poui — 4,7 cM, a HaiiMeHIIe
3HAYEHHS CKJIAJIO 32 MI3HBOTO CTPOKY ciBOM y 2021 pori —
3,5cMm. YV minoMy AOBXHHA HIDKHBOTO MDKBY3IS HE
CIPUYMHWIIA CYTTEBOTO BIUIMBY Ha (DOPMYyBaHHS O3HAK
MPOAYKTUBHOCTI TIIEHHINI O3UMOi, a OibIIe 3anexaina
BiJl IOTOAHMX YMOB OCEHi Ta BECHH.

JloBHMHA KOJIOCAa MOCTIIHMX COPTIB 1 CEICKIIHHHX
JIHIH MIIEHHUIN M’ SKOT 03UMOT PI3HUIIACH 338 POKAMH JT0CTi-
JDKEHB Ta CTpoKamu ciBou (Tadnuu 1). CepeaHe 3HaUSHHS
niei o3Haku QopmyBaiocs Bif 8,9 cm (2020 pik, paHHii
crpok) 1o 10,2 cm (2019 pik, ni3Hiil crpok). B3arani, 3a
JIOBXKHHOIO KOJIOCA MPOCTEKYETHCS AUHAMIKA 30UTHIIICHHS

BIJIHOCHO JI0 BiATEpMIHYBaHHSI CTPOKIB IIOCIBYy Ta Hai-
Oisblre 3HaUeHHs 03Haku 0yi10 'y 2019 poui (9,8-10,2 cm).

Maca pociauHH OCOOJHMBO HE 3a3Hajia 3MiH 3a
CTPOKaMH IMOCIBY Ta POKaMH JOCII/PKEHb 1 mepedyBana y
mexax 4,3-4,6 r. HaiimeHiie cepeaHe 3HAYEHHSA
c(OpMOBaHO 32 ONTHUMAJIBLHOIO CTPOKYy ciBOu B 2019 i
2020 pokax — 4,3 T, a HaHOLIBIII — 32 MIi3HIX CTPOKIB
ciBOu — 4,5-4,6 T (Tabdu. 1).

Maca crebma xapakTepu3yBalacs HaHMEHIINM
cepenniM 3HaueHHsIM y 2020 pori 3a BCiX CTPOKIB ciBOM —
1,2r, a mHaibimpmum — 1,5-1,6rT 3a paHHBOTO It
OonTUMaJIBHOTO CTPOKiB ciBObu 2019 poxy. Y 2019 i
2021 poxkax 3a Imi3HIX CTPOKIB CiIBOM OTPHUMAaHO OJIHAKOBY
cepeqHIO Macy crebsa — 1,4 1, mo Ha 16,7 % Oinbire 3a
BiMOBIqHMI ToKka3HKK y 2020 porri.

BucHoBku

Takum 49MHOM, 3a pe3ylbTaTaMU IPOBEICHUX
nmociimkenpb ypoaosxk 2019-2021 pokis, i3 3alTydeHHIM
BEJIMKOI BUOIPKH TOCIIAHAX COPTIB Ta CEACKIIIMHMX JIIHII
IIIEHNII M’SIKOI O03MMOi, 3a HECTAOUIBHMX IIOIOJHHMX
YMOB, 3 BU3HA4YeHHS PiBHS (DOPMYBaHHS Ta MiHJIMBOCTI
O3HAaK BEreTaTMBHUX OpraHiB HaMU BHMBYEHO BICIM
KUTBKICHMX O3HAaK. 3MIHCHIOIOYH 3arajibHy Xapak-TepHC-
THKY BIACTHBOCTEH 1010 HOPMYBaHHS BEreTaTHBHUX 03-
HAaK 11X MIHJIHMBOCTI, JOL(IJILHO Bi{3HAYMTH, 1110 BOHH, O€3-
CYMHIBHO, 3MIiHIOIOTHCS TiJl BIUIMBOM CTPECOBHX KJIiMa-
TUYHHX YMOB, OJTHAK oKpemi O3HaKU
30epiraloTh TEBHI 3aKOHOMIPHOCTi, KOTpi MOXKHA
BUKOPHCTOBYBATH B CYYacCHill TEXHOJOTII CENeKIiifHOTO
MpOILIECY 3 METOIO IMiABHIICHHS MPOIYKTUBHOCTI POCIUH
3a yMOB 3MiHM Kiimary. JloBeaeHO, 10 Pi3HiI CTPOKH
CiBOM MaJii He3HAYHUI BILIMB Ha OPMYBaHHS TOBIIMHH
COJIOMHMHHM JIpyrOro MIDKBY3JISI, KUIbKICTh MIKBY3JIB,
JOBXHMHY KoJjioca, macy crebna. Omke, Lli O3HaKH €
TCHETHUYHO JCTEPMIHOBAHMMH Ta 3a IMI3HBOI'O CTPOKY
ciBOM MaloTh pe3epBH IOJO0 IIOUIYKYy Ta J000py
TEHOTHIIIB 3 TOBIIIOI0 COJIOMUHH JJPYTOTr0 MIKBY3IIs, OLIb-
IOK0 JTOBXKUHOIO KOJIOCA, ONTHMAIBHOK KiJIBKICTIO MiX-
By3miB 1 Macoro crebma. JloBemeHO, IO MOBXKHHA
BEPXHBOTO Ta HHXXHBOTO MDKBY3JIS 32 Mi3HBOTO CTPOKY
CIBOM Jielro 3MEHIIYIOTh CBiil piBeHb (QoOpMyBaHHS, a
Maca pOCIHMHH, HaBHakW, 30ipmryerscs. OTpuMaHa
iH(pOpMaIlis € BOKIMBOIO B CEJIEKIIHHOMY MpOILECi, BU-
BYGHHI  BHUXIJIHOTO  Marepiajly Ta  IUIaHyBaHHI
CXpelLyBaHb.

Tepcnexmusu nooanbutux 00CaiodiceHs ependadaoTh
aHaui3 piBHA (GopMyBaHHSI I'€HEPaTHMBHHUX O3HAK COPTIB 1
CEJIEKLIMHMX JIHIM NIIeHUIi M SIKOT 03UMOI 3a CTPOKaMH
ciBOH.

Konduikr inTepecis

ABTOp CTBEpIKy€ TMIPO BIACYTHICTE KOHQIIKTY
iHTepeciB MO0 BUKIIATY Ta PE3yIbTATIB JOCTIHKEHb.
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The effect of fertilizer systems on the main nutrition elements content in soil
and winter wheat yield components
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The obtaining grain of high and stable quality largely depends on a scientifically based method of the fertilizers
E_III(lgirlt)tkova applying in combination with growth stimulators and microelements that activate the life plants processes, increase
2irinakorotkoval 0@gmail.com yield and quality of products, strengthen the protective potential and improve tolerance to adverse cultivation con-
ditions. The study aim is to determine the effectiveness of the mineral fertilizers with humic preparation mixtures
Poltava State Agrarian on the dynamics of the main nutrients content (nitrogen, phosphorus and potassium) in the soil and on the winter
University, wheat yield components. The experimental study was carried on typical heavy loam chernozems in the Poltava
1/3, Skovorody str., . . . . . . . . e .
Poltava, 36003, regions using soft winter wheat Podolyanka cultivar. The experimental design provided for six fertilization systems:
Ukraine ammonium nitrate, urea, carbamide-ammonia mixture (CAM) and their mixtures with Humisol-prima. The experi-
mental design provided for six fertilization systems: ammonium nitrate, urea, carbamide-ammonia mixture and their
mixtures with Humisol-prima. The significant effect of the nitrogen fertilizers mixtures with humic preparation: urea
+ Humisol-prima and CAM + Humisol-prima on the nutrients' accumulation in the soil were determined. The use of
the urea + Humisol-prima mixture contributed to an increase in the alkaline hydrolysable nitrogen content by 6.1 %,
total nitrogen content by 14 %, mobile phosphorus — by 18.8 %, and exchangeable potassium — by 23 % compared
to pure urea. The maximum increase in the main nutrients content in the soil was observed when applying of CAM
+ Humisol-prima (1:1) mixture compared to the use of pure CAM: alkaline hydrolysable nitrogen — by 8 %, total
nitrogen — by 17 %, mobile phosphorus — by 24.1 % and exchangeable potassium — by 23 %. The use of mixtures of
nitrogen fertilizers with a humic preparation ensured an intensive increase in the main indicators of the yield structure
elements. It was found that obtaining maximum values of the yield structure elements is possible under using of
CAM + Humisol-prima mixture (relative to pure CAM): an increase in productive tillering by 17.1 %, grain weight
per spike — by 22.4 %, 1000-grain weight — by 11 %.
Keywords: winter wheat, humic preparations, alkaline hydrolysable nitrogen, total nitrogen, mobile
phosphorus, exchangeable potassium, yield components.
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BnumB cucreM y1o0peHHs Ha BMICT OCHOBHHMX €JIEMEHTIB ’KUBJICHHS y IPYHTI
TA KOMIIOHEHTH YPOKal0 NMIIeHUIi 03MMOoi

L. B. Kopotkoga | B. M. Kapacenko

LN T —— OTpuMaHHsI 3epHa BUCOKOL 'Ta' CTaJIOl SIKOCTI B 3Halmi171“ MiPi 3aIEKHUTH Bij Ha}'IKOBO 96rpyHTOBaHor9 croco0y
arpapHmit yrisepcnTer, BHECEHHs JI0OPHB Y MOEHAHHI 31 CTHMYJIATOPAMHU POCTY i MiKPOEJIEMEHTAaMH, SKi aKTHBI3YIOTh )KHTTEBI MPOLIECH
M. TTonrasa, Ykpaina POCIUH, HiIBUIYIOTh YPOXaHHICTh Ta SKICTh MPOAYKIi, MOCHIIOITH 3aXHCHUH MOTEHIian i MOKPallylTh
TOJIEPAHTHICT [0 HECIIPHATIUBUX YMOB BUPOIIyBaHHs. MeTa JOCII/PKeHHS — BU3HAYCHHS €(DEKTUBHOCTI BIUIUBY
cyMileil MiHepaJbHUX A00PUB 3 TYMIHOBHM HpENapaToM Ha JAWHAMIKY BMICTYy OCHOBHHX €JIEMEHTIB JKUBIICHHS
(azoty, docopy Ta Kamio) B IPYHTI Ta KOMIOHEHTH BPOXKAKO IMIICHHLI 03UMOI. J[OCITiIKEHHs MPOBOAMIOCS B
yMmoBax IToiraBceKoi 061acTi Ha YOPHO3EMaX TUIIOBHX BKKO CYIIIMHKOBUX 3 BHKOPHCTAHHSM ITIICHUI O3MMOI
M'skoi copry [Tomonsuka. Bapiantu nocniny nependadany micT CUCTEM YAOOPEHHS: aMiadHa celiTpa, kapoamis,
KAC ra ix cymimi 3 I'ymicon-npuma. BuzHaueHo cyTTeBHii BIUIMB cyMileii a30THUX JOOPHB 3 T'yMiHOBHM IIperia-
parom: kapGamin + I'ymicon-npuma ta KAC + I'ymicon-npiMa Ha HaKOIIMYECHHS €IEMEHTIB )KUBJICHHS y IPYHTI.
3acrocyBaHHs cymimi KkapOamin + ['ymicosn-puMa CHIpHSUIO 30UIBINGHHIO BMICTY (TOPIBHSHO 3 YHCTHM
kap0aMiZiom): JIy»KHOT'1IpoJ1i30BaHOTO a30Ty — Ha 6,1 %, 3aranbHOro a30oty — Ha 14 %, pyxomoro dochopy — Ha
18,8 %, oOmiHHOTO Kaiito — Ha 23 %. MakcuMaibHe 301IbIICHHS BMICTY OCHOBHHX €JIEMEHTIB KUBIICHHS Y IPYHTI
croctepirany 3a BHeceHHs cyminn KAC + I'ymicon-mpuma (1:1) mopiBHsHO 3 BukopuctanusMm uucrtoi KAC:
JIY)KHOT1IpOJIi30BaHOTO0 a30Ty — Ha 8 %, 3arajabHOro a3oty —Ha 17 %, pyxomoro docthopy — Ha 24,1 % i oOMiHHOTO
Kainito — Ha 23 %. BukopucTaHHs cyMmimiel a30THUX JOOPUB 3 TyMiHOBHM IpeHapaToM 3a0e3IeunIo iHTeHCHBHE
301JIBIICHHS IOKA3HUKIB OCHOBHHX €JIEMEHTIB CTPYKTYPH BPOXKAHHOCTI. BCTaHOBIIEHO, 1110 OTPUMaHHS MaKCUMaIlb-
HUX 3HaYeHb KOMIIOHEHTIB BPOXAIO MILEHUI 03UMOi MOsKIIMBE 3a BUukopucTanHus cyMmimi KAC + I'ymicon-npuma
(BimHOCHO unctoi KAC): 30inbIIeHHs IPOXYyKTHBHOrO KymeHHs Ha 17,1 %, Macu 3epHa 3 OJHOTO Kojoca — Ha
22,4 %, Baru 1000 3epen —Ha 11 %.
KmiouoBi cioBa: mmeHuns o3uMMa, TyMIiHOBI IpemapaTd, JIyXKHOTiIAPOJIi30BaHHU a30T, 3arallbHUH a3oT,
pyxomuit pochop, oOMIHHMI Kaiif, KOMIIOHEHTH BPOXKAIo.

Bidaiorpadgiunnii onuc nuist muryBannsi: Kopomrkosa I. B., Kapacenko B. M. Bruus cucteM y1oOpeHHs Ha BMICT OCHOBHUX €JIEMEHTIB )KUBJICHHS Y
IPYHTI Ta KOMIIOHEHTH YpO>Kalo MIICHUNI 03uUMoi. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 15-20.
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Beryn

[Tmenunns € oxHi€0 3 HAWBAXJIMBIIIUX 3EPHOBUX
KyJbTYp, IO BHPOIIYIOThCS Ha miaHeri. CTaHOM Ha
2021 pik mnoIeHWLs BUpOLIyBajach NPHONM3HO Ha
217 MinpiioHaxX TeKTapax 3eMJli B YChOMY CBITI, IIIO
pobuth ii HalNOIMpEHINIO KyIbTyporo y cBiti. Cepen
yCixX KpaiH y CBITi, 1110 3aiiMaIOTHCS] BUPOIYBAHHSIM IIIIIE-
HUI, YKpaiHa 1mociiae choMe MicIle Ta, 3a MPOTHO3aMH,
MTOBUHHA 0YJ1a CTATH 1T’ ITUM 3 BETMYHHOIO EKCIIOPTEPOM

y 2021/22 wmapketmHrOBUX pokax. Y 2021 pomi
YKpaiHCBKWI €KCHOPT TIICHUNI 37iMCHIOBaBCS M0
€runty, Iunmomesii, Typeuumnn, Ilakucrany Ta

Banrnazgemt i oninoBases B 5,1 mipz gonapis. [lo moTtoro
2022 poxky VYkpaiHa BimBaHTaXmina TNPHOIU3HO
95 BiACOTKIB OUIKyBaHOTO €KCIIOPTY IIICHHUII 32 MapKe-
TUHTOBUH pik [1].

Cepen ycix 3epHOBHX B YKpaiHi MIICHUIIS 03UMa CTa-
HOBHUTH 0JIM3bK0 97 BIZCOTKIB 3araJbHOr0 BHPOOHHUIITBA
mreHuni. [1ociBHI TUTONII MiJ O3UMHMH 3€PHOBHMH B
VYkpaiHi CTAHOBIIATH OJIM3BKO 8 MITBIOHIB TeKTapiB 1 10
7 MINTBHOHIB 13 HHX OIOPiYHO 3aiiMae mmeHWns [2].
CydacHe CiTbCBKOTOCIIONNApChKEe BHPOOHHWITBO Mae B
CBOEMY PO3MOPSIKCHHI 0arato e)eKTUBHHUX 3aC00iB TiI-
BHIICHHS BPOKalHOCTI mieHuni. BigHocHO TexHooTi]
BHUPOIIYBaHHS MIICHUIII O3MMOi, TO OTPHMaHHS 3epHa
BHCOKOI Ta CTaJ0] AKOCTI 3HAYHOIO MipOIO 3aJIC)KUTH BiJl
HAyKOBO OOIPYHTOBAHOTO CHOCOOY BHECEHHs OOpUB y
MOEJAHAHHI 31 CTUMYJATOpAMH POCTY ¥ MIKpO-
€JIEMEHTaMH, SIKi aKTUBI3YIOTh JKUTTEBI TIPOIIECH POCIIUH,
ITiABUIIYIOTH YPOXXalHICTh Ta AKICTh NPOYKIIiI, TOCHIIIO-
I0Th 3aXMCHHUH MOTEHIIAJ 1 TOKPAIIyIOTh TOJEPAHTHICTh
JI0 HECTIPHUSITIIMBUX YMOB BUPOIIyBaHHS [3].

Oco06n1BO1 akTyaJbHOCTI Hapasi HaOyBalOTh TEXHO-
JIOTii 3 BUKOPUCTAHHIM I'yMiHOBHX PEUOBHH, SIKi MOXKYTb
B3AEMOJIIATA 3 OPraHIYHMMH MOJIEKYJIaMH KCEHO-
010THKIB, TAKUMU K TIECTUIM/IH, 1 BILTMBATH Ha JOCTYTI-
HicTh okuBHHUX pedoBuH (N, S, P), ocobmuBo THX, SKi
MIPUCYTHI B IPYHTI B Qy’K€ HU3BbKiA KOHIEHTpalii [4, 5].
Kpim Toro, BoHM 31aTHI 3/1iHCHIOBAaTH Pi3HI MOP(OJIOTi-
4Hi, Ta 610XIMi4Hi e()eKTH NPOTArOM Bereralii pociuH [6,
7]. 1Ii mo3utHBHI e(hEeKTH MOSCHIOIOTHCS B3aEMOIIEI0 MiX
TYMIHOBHMH CITOJyKaMH Ta (i3i0Ja0riaHuMY 1 MeTaboiv-
HUMH TIpoIlecaMH, SKi BiJOYBalOTbCSI Yy POCIIHHAX.
JonaBaHHS TYMIHOBUX PEYOBHH CTHUMYIIOE TIOTTTHHAHHS
MMOKMUBHUX PEYOBHH, NMPOHHUKHICTh KIITHH 1, PETYIIIOE
MEXaHI3MH, IO OepyTh ydacTb y CTHMYJSIIl poCTy
pocauH [8—10].

BaxumBy pomp  BifirparoTb TYMIHOBI pPEYOBHHH
OKpeMo a0 B MOE€JHAHHI 3 MiHEpAIbHUMH JTOOpHBaMH B
peryJroBaHHI BIUIMBY HECHPHUSTIUBHX MOTOAHUX YMOB,
3a0e3Meuyroun CTIHKICTh POCIHH 0 MOCYyXH abo Haj-
JIMIIKY BOJIOTH TIPH BHPOIIYBaHHI 3€pHOBUX KYJIBTYP B
6orapuux ymonax [11-13].

Ix nis B moyaTkoBHil Mepiof PO3BUTKY POCIHH,
0COOJIMBO TYMIHOBOI KHUCJIOTH, 1 B TIEPi0JT, KOJIA 30BHIIITHI
YMOBH CTBOPIOIOTH CTPEC IS POCIUH (TIpH TIocyxax abo
3aMOpo3Kax) € BupimansHoo [14—17], ocobmmBo npu
BHPOIIYBaHHI 3¢pHOBHX KyJIbTYp B ymoBax Jlicoctemy
VYkpaian, a, omke, 1 B IlonraBcekiii oOmacTi.
BcranoBneHO, 10 BUKOPHCTAaHHS TYMIiHOBHX IpenapaTiB
Yy KHUBICHHI CUTBCHKOTOCHOJAPCHKUX KYJIBTYp MOXKE
3MEHIIIMTH HETATUBHY Jif0 HecTaui Bojoru 10 20 % [18].

OTxe, Ui OTPUMaHHS BHCOKHX 1 CTIMKHX ypo)kaiB
MIIICHUII 03UMOi HEOOXITHUM (AKTOPOM € KepyBaHHS
POCTOM 1 PO3BHTKOM KYJIBTYP 3a JOIOMOTOIO BiAMOBIA-
HUX arpoTexHidyHux 3axoziB [19, 20], ski BKIOYAIOTH
ONTUMAJIbHI ~ CIIOCOOM  KHBICHHS  KYJbTypH 3
BUKOPUCTAHHSM TIpenapariB MPUPOJHOTO MOXOKEHHS,
1110 JTO3BOJISIE OTPUMYBATH EKOJIOTIYHO YHCTY MPOAYKIIIO
i 3MCHIIUTH HEraTMBHHMI BIUIMB HAa HABKOJHIIHE
CepeIoBHIIIE.

Meta gocaiKeHHsa

Merta pocniKeHHsI TOJSrae y BU3HAUYCHHI e(eKTHB-
HOCTI BIUIMBY CyMillell MiHepaJbHUX JOOpUB 3
T'YMIHOBHM TIpenapaToM Ha JWHAMIKy BMICTY OCHOBHHX
€JIEMEHTIB JKUBJIIEHHS (a30Ty, (ocdopy 1 Kajiro) B IPYHTI
Ta KOMITOHEHTH BPOJKAr0 MIIEHHUI] 03UMO].

3asoanmsn Oocniodcenns:: TPOBECTH aHANI3 BIUIMBY
MiHepaJbHUX J00pHB Ta iX cymimied 3 TyMiHOBUM
IpernapaToM Ha BMICT a30Ty, Qocdopy Ta Kamilo y
BepxHbOMY mapi rpyHTy 0—20 cM mepex mociBoM Iire-
HHUII O3WMMOi; BCTAaHOBHTH 3aJEXKHICTh €JICMEHTIB
CTPYKTYpPH BpOJXKar0 TIIICHWINI O3MMOi BiJ BapiaHTIB
JKUBJICHHS Ta BU3HAYUTU TaKUH, IO NPH3BOAUTH IO
MaKCHMAIIEHOTO (eKTYy.

Marepianu i meToau

[MonkoBi mocnimkeHHs mpoBoawucs B ymoBax CTOB
«Arpodipma  Opxwunbka»  OpKUIBKOTO  PalioHY
[onTaBcrkoi obmacti B mpogoBxk 2019-2022 pokis. s
MIPOBEACHHS AOCIIIKEHHS OyII0 00paHO MIIICHUITIO 03UMY
MKy copTy IlomomnsiHka.

IpyHT JOCHIAHOT AUIAHKA — YOPHO3EM THUIIOBHUIA
BaXXKO CYTJIMHKOBHH 3 BMICTOM T'yMyCy B OPHOMY MIapi
4,8-5,1%, pHkca=15,7, Bmict ¢ochopy — 8,9 wmr/kr
IPYHTY, BMICT a30Ty 3arajbHOro — 14,6 Mr/kr (Jry><Ho-
rizposnizoBanoro — 10,3 Mr/kr), BMIcT KaJtito — 68,7 Mr/Kr.

OCKIIbKM BMICT HITPOr€Hy B IPYHTI JOCTaTHBO
HI3bkUH (14,6 MI/Kr), 3 MeToro 30aradeHHs TIPYHTY
a30TOM, SIK IIOIEPEJHUK BUKOPUCTOBYBaJIK ropoX. Ilicis
30MpaHHs MOTIepe/IHIKA TIPOBOJIMIIN AUCKYBAHHS IPYHTY
Ha TOuHy 8—10 cm muckoBmM 3Hapsaasm BJT-7, min
yac SKOTO OUTBIIy YacTHHY POCITMHHHX 3aJHIIKIB
TropoxXy MNepeMillali Ta 3aknand B IpyHT. llicns B
IpyHT Oynm BHEceHi MiHepaJdbHi Ta KOMOIHOBaHI
nobpuBa. OCHOBHHI 00pOOITOK IPYHTY BKIIIOYAB OPAHKY
Ha rmubuny 10—12 cM muryrom HaBicanMm KIIC-4.

[lepenmnociBauii 00pOOITOK BKIOYAB KyJIbTHBAIIiIO
IpyHTy 3 OOpoHYBaHHsSM Ha rimoOuHy 5-6 cm. Ilepen
MOCIBOM  HACiHHS  MIICHUII  03uMOi  00poOMIU
¢ywrimumom Makcnm, KC 3 pospaxynky — 2 /T
(niroua pedoBrHa — 25 1/71 (UTyIIOKCOHLITY) JUIS 3aXUCTY
BiJl XBOpOO, IO TIEpeAalOTHCS 3 HACIHHAM 1 4epe3 IPYHT.

Croci6 ciBOM HaciHHS — 3BHYAWHUN PSIKOBHIA.
Hopwma BuciBy HaciHHs cTaHoBWiIa — 5,5-6,0 MIIH mITYyK
CXOXKOTO HACIHHSA Ha TeKTap. 3aropTaHHs HACiHHS TpH
ciBO1 mpoBommnM Ha TAUOWHY 6-8 CM, TIiCIA YOTO

NPOBOJWJIA KOTKYBAaHHS 33 JIOTIOMOTOI0  3HAPSIIS
3KKIII-6.
TlociBHa 1uIOmIA 3€MENBHOI JiAsSHKH — 1 T4,

o0sikoBa — (0,8 ra. [ToBTOpHICTE AOCIIAY TPUpPA30Ba, PO3-
MIILICHHS BapiaHTiB peHIOMi30BaHe.
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VY BecHsHuil iepiox (y a3y KymeHHs) a1 00poTon
3 JBOJNOJIBHMMH  Oyp’sHAMH  TIOCIBH  IIIICHHMII
obnpuckyBanu repdiuugom Ilpima, SE (0,5 n/ra), Bu-
TpaTa podouoi piaunu — 200 n/ra.

3axuCT MOCIBIB BiJ| MIKIIHUKIB MPOBOJMIM 32 JOMO-
MOTOK0 1HCEKTUIHIY (POChHOPOPTraHIYHOTO MOXOKCHHS
AKIeHT (il0Ya peuoBHHA JMMETO0AT) 3 PO3PaXyHKY —
1,5 n/ra. Sk ¢ysrimun BukopuctoByBanu Immakt 25 SC
(miroua pedoBuna purytpuadon) — 0,5 n/ra.

Cxema ynoOpeHHs mependadana:

1. TIlim 4ac OCHOBHOrO OOPOOITKY TIPYHTY, 3aIs
3aJI0BUIBHOTO JKUBJICHHS POCIMH TIIEHUIl BIPOJOBXK
Bciel BereTauii Ta Uil OCHIICHOTO PO3BUTKY KOPEHEBOI
CHUCTEMH KYJIbTYpH, MiABUIIEHHS CTIHKOCTI 10 MOpPO3iB
BHOcHIH HiTpoamodocky 3 NPK 8:24:24 na Bci mocminHi
IUITHKA

2. BecHsnHe 11 JKABJICHHS (perenepatuBHe)
MIPOBOAMIIOCH Y (ha3y «BHXix y TPyOKy» i BKIIFOUAJIO TaKi
BapiaHTH yOOOpeHHS:

Bapiant 1: Amiauna cenitpa, 120 xr/ra.

Bapiant 2: Kap6awmiz, 100 kr/ra.

Bapiant 3: Kapbamigno-amiauna cymim (KAC-32),
100 xr/ra.

Bapiant 4: Cywmim amiayHoi cemitpu i ['ymicon-
mpuma (1 : 1).

Bapiaar 5: Cywmim xapbaminy i ['ymicom-mpuma
(1:1).

Bapianr 6: Cymim KAC i I'ymicon-mpuma (1 : 1).

[IpeacraBHUKOM r'yMiHOBHX IpenapartiB 0ysio 0OpaHo
mpermapar ['yMmicon-mpuma, SKHH MICTHTh TaKi IiF0Yd
pEYOBUHH: a30T, OKCUA Gochopy, OKCHA Kalifo, MarHii,
cipka; mikpoenementu (Cu, Zn, Fe, Mn, Mo, Co, B, Se),
TYMIHOBI peYOBMHH (TyMaTH Ta (yIbBOBI KHCIOTH).
Konnentpaniss airodoi pedyoBHHHU: T'yMiHOBI PEYOBHHH,
1,0-5,0 % + N, me menme 0,01 % + P>Os, He MmeHie
0,01 % + K,0, ue menre 0,01 % + mikpoenementu [21].

Hopwma BHecenHst pobodoro po3uuny ['ymicon-ipuma
craHoBwia 250 n/ra.

3. Bnapyre, miuUKuBIEeHHS TPOBOJIMIN B TaKHX XKe
BapianTax Ha IV erani opraHorenesy (y ¢a3y «mo4yaTrox
KOJIOCIHHS»), OJJpa3y IicJsl BHECCHHS TepOinumy.

30upaHHsA BpoOXKal TmpoBoawian y (asi
CTHUTJIOCTI IPSIMUM KOMOaiHyBaHHSIM.

Busnauenns smicty makpoenemeHTiB (N, P, K) y
IPYHTI MOCHITHUX AUISHOK BUKOHYBalW y jaboparopii
3aranpHoi GioTexHoJorii IlonTaBChKOTO JEpKABHOTO
arpapHoro yHiBepcutery 3a pomnomoror @®otomerpy
komraHii Palintest, mpu3HaueHOro I aHAII3y IPYHTY Ha
BMICT MakKpo- Ta MIKpOEJEeMEHTIB (HiTpaTu, HITPHUTH,

ITOBHOI

Taoauns 1

¢docdaru, kanii, MarHid, Kaupliil, alOMIHIH, aMOHIaK,
XJIOPUAH, Milb, 321130, MAHTaH, CyIb(haTh).

Pe3yabTaTn T2 iX 00roBOpeHHst

Bci mo0puBa, 110 A0CTIHKYOThCS, PI3HATHCS 33 BMIC-
TOM EJICMCHTIB KHBJICHHS Ta CIHOCOOOM 3aCBOEHHS iX
pocirHamMu. MiHepaibHi a30THI JOOpUBA MTPEICTABIICHI B
aMOHIMHIN, HiTpaTHIH 1 aminHiH Gopmax. PocinHau MatoTh
JIOCTYI JT0 aMOHIMHOrO Ta HITPaTHOTO a30Ty, TOMI 5K
aMITHUI a30T 6e31ocepeTHbO HETOCTYITHUN pOoCIIHAM, a
MO)ke OyTH BHKOPHUCTAaHHUH HUMH IiCIs HOTO TEpPEeTBO-
peHHA B aMOHIWHY (GopMy MiI BIUIUBOM (EpMEHTY
ypeasu.

Tpanuuiiine a3otHe 10OpUBO — amiayHa ceniTpa, 1o
MICTUTB a30T y JBOX (hopmax: amoHiitHii (17 %) 1 HiTpa-
THiH (17 %), sKUi oipasy miciisi BHECEHHS OTPAIUIIE 10
KOPEHEBOI CUCTEMH POCIUHH. 3aralbHUH BMICT a30Ty B
CeIITpi CTAaHOBUTH y cepenHboMy 25-35 %.

Hpyruii BapiaHT yJI0OpeHHS TpeACTaBICHUH KapOa-
MiJIOM, B IKOMY TIepeBakHa (opMa a30Ty — aMijTHa, sSKa
JIOCTATHBO JIETKO 3aCBOIOETHCS pociarHaMu. Bmict azory
nocsrae ~ 46 %.

Tperiii BapiaHT a30THOro mo0pWBa — KapOaMigHO-
amiayna cymim (KAC), sika MICTHTb OJHOYAaCHO BCI TpH
dbopmu azoty: 16 % — asory amimHoro, 8 % — aMOHil-
Horo, 8 % — HiTpaTtHOoro. Ha BingMiHy Bij iHIIHMX JOPUB,
amomiitHui a30T 3 KAC He noTpamise 0e3mocepeaHbo 10
POCJIMHH, a HAaKONHYYEThCS y IPYHTI. AMITHHH a30T
JIETKO TIOTPAIUIAE€ 4Yepe3 JIUCTOBY IUIACTHHKY, alie IIiJ
JIEI0 TEIUIa Ta TPYHTOBUX MIKPOOPTaHi3MiB MOCTYIIOBO
yepe3 aMOHIiHY (OpMy TEpPETBOPIOETHCS B HITpaTHY.
Came TOMy JmaHe HOOPHMBO Ma€ MPOJOHTOBAHY 0.
3anexHO Bi BUPOOHHKA BMICT KapOamimy Ta HITpATHOIO
azory B KAC wMoxe BapifoBaTd Ta CTAHOBHTH
Bim ~ 32-38 % i 3841 % BignosigHo.

IIpu BUKOpHCTaHHS OYAb-SKOTO Aa30THOTO JOOpHBA,
CJIiZi BpaxOBYBaTH BTpPAaTH a30Ty 4Yepe3 BUIAPOBYBAHHS
NH;. HatiBumiiii BiZcoTOK a30Ty BTpadae KapOamim (1o
40 %), amiauna cemitpa (10 20 %) 1 HaliMeHIIa KUTBKICTh
azoTy BTpavaethcs npu BukopuctanHi KAC (3-5 %).
ToMy, IUIsl JOCSTHEHHS BHCOKOI IPOIYKTHBHOCTI OyIIb-
SKO1 KyJbTYpH HEOOXiIHO 3MIMCHIOBATH MOHITOPHUHT
EIIEMEHTIB JKMBJICHHS MPOTSATOM BCHOIO  IIPOLECY
BUPOIIYBaHHs, MOYMHAIOYU 3 TX BU3HAUYCHHS y IPYHTI
nepe BUCIBOM HAaCiHHSL.

Hamu mnpoBeneHO BHM3HAYEHHS BMICTY OCHOBHHX
enemenTiB xuBieHHA (N, P, K) y Bepxapomy mapi rpyHTy
JOCTITHUX JUISTHOK (Tabmumis 1).

BwmicT OCHOBHUX €JI€MEHTIB KUBIICHHS POCIHMH MIIEHUIII Y TPYHTI JOCTITHUX AIJITHOK, MI/KT TPYHTY

Bapiant gocniny N 3aranpHuil N nmy>XHOTiApoIi30BaHUI P K
AwmiauHa cerniTpa 17,3 12,2 10,1 78,6
Kap6amizn 18,6 14,8 12,2 84,5
KAC 223 16,1 13,7 92,2
Awmiauna cernitpa + ['ymicon-npuma 19,0 12,8 11,2 97,1
Kap6awmin + I'ymicon-npuma 21,2 15,7 14,5 105,6
KAC + T'ymicon-npuma 26,0 17,4 17,0 113,2
OtpumaHi pe3yabTaTH CBII4aTh, 1[0 BHECEHHS PI3HUX HeogHO3HayHa. HaiiMeHmuii BMICT BCIX ITOXXHBHHUX

dbopMm 100puB crpuse 30LIBIICHHIO KOHIICHTpAIlii
MIOXKMBHUX €JIEMEHTIB y IPYHTI, ajle CTYMiHb iX BIUIMBY

CJIEMEHTIB  CIIOCTEpirajd Ha JIUIAHLL, y#oOpeHii
aMiayHOIO CEJITPOI0, aje Yy IOPIBHSHHI 3 IPYHTOM JIO
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BHECeHHs ceiTpH ((PpoH) BMICT Gochopy 30LIbIIHBCT Ha
13,5 %, BmicT a3ory 3araipHOro — Ha 18,5 %, BMicT
kautiro — Ha 14,6 %.

CyMicHe BHECEHHsS a30THUX HO0OpPHB 3 T'YMiHOBUM
npenaparoM ['ymicon-mpuMa CHpHSJIO  30LIBIICHHIO
BMICTY a30Ty 3arajbHOTO IpU BHUKOPHCTaHHI amiaqHOl
cemitpu + I'ymicon-npuma — Ha 10 %, kapOaminy +
I'ymicon-mpuma — Ha 14 % i KAC + T'ymicon-npuma —
Ha 17 % BiEZHOCHO MOHOMOOPWB, TOOTO, amiayHOi
cemitpu, kapOamimy Ta KAC BigmoBimHo. Takox,
CrocTepiraim 301IBIICHAS BMICTY Ty KHO-
TiAPOII30BaHOTO a30Ty, KU KOPETIOBAB 31 3pOCTaHHSAM
3arajgbHOrO  a30Ty, mpupicT craHoBuB ~ 5,0 %,
6,1 % ta 8,0 % BHACIIZOK BHECCHHsI aMiayHOi celiTpu +
I'ymicon-puma, kap6aminy + I'ymicon-npuma i KAC +
I'ymicon-nipuma BiIIOBiIHO.

CyTTeBO 3MiHHMBCS BMICT (ochopy B TIpyHTI B
HaCJIiIOK BHECEHHS BKa3aHHUX cymimel. Tak, HailOinbine
30inbIIeHHs BMicTy docdopy (24,1 %) cnoctepiranu Ha

25
2
1.5
1
0.5
0
Antiarra Kapbanin KAC
CemTpa

B [TponVETHEHA KVIIHCTICTE

ningHKax, ne B IpyHT BHocwm cyMim KAC + I'ymicon-
npuMa. Ha ninsHKax, A€ BHOCHIM CyMilli aMiaqHol
cemitpu + ['ymicon-npuma ta kapbaminy + ['ymicon-
npuma 30ublIeHHs BMICTy (docdopy craHoBmio ~11 %
Ta 18,8 % BignosigHoO.

BMicT 0OMIHHOrO KaJlil0o y TIpYHTI TakoX He
3QIUIIMBCS HE3MIHHUM, HOro 301/IbIIEHHS Ha BCIX JiISH-
Kax MiCJis BHECEHHS y TPYHT JOCHITHUX CyMilllel a30THUX
JIOOpHB 3 TyMaTOM CTaHOBHJIO B cepenHboMy 23-25 %.

Takum yrHOM, MaKCUMaJIbHUH €()eKT Ha HAKOTTMYECHHS
a3ory, Gocdopy Ta Kalito y IPYHTi B HACIIOK BHECCHHS
JOOpHUB criocTepiraiay Ha AUISHIN, yIOOpEHIH CYMIIIIIo
KAC +TI'ymicon-npuma. BmicT azoty 36inbimmBes Ha 17 %,
tdochopy — Ha 24,1 %, kanito — Ha 23 %.

PesynbraTu ananmizy BmimBy (opMm 100puB Ha
KOMIIOHCHTH BPOXKaro MIleHHUIlI 03uMoi copTy [TomomnsiHka
Npe/ICTaBlIeHI Ha PHUCYHKY l. AHami3 JaHMX J03BOJISIE
OLIHUTH pOJIb pPi3HUX (opM m0OpUB y QopmMyBaHHI
BpO’KaifHOCTI mireHuni o3uMoi copty [lomomnsiaka.

48
47

46

38
Antiarra Eapbanag + EAC +

cemtpa + [ymicon-mprmaal yhaucon-riprmia

Tynaicon-mpimia

Maca zepHa 2 Konoca, ¢ ==Naca 1000 zepmm. T

Puc. 1. Komnonentu Bpoxaro nieHuni o3umoi copty [logonsnka 3a pisHUX BapiaHTiB yA00peHHS
(cepedHiti nokasHuK)

HaiiBumiii moOKa3sHUK NPOXYKTHBHOTO KYIICHHS
pocnma mmennti (1,92) cioctepirany Ha BapiaHTi, e 115
yIOOpeHHsS  BHKOPHCTOBYBAIM  KapOaMigHO-aMiadHy
cymimm + [ymicon-mpuma. JlaHuii mOKa3HUK MepeBU-
IIyBaB NOKa3HHUK MPOJYKTUBHOTO KYIIICHHS Ha BapiaHTax
i3 3acrocyBaHHs cyMmimni amiayna cexitpa + ['ymicon-
npuMa Ha ~ 8,0% Tta kapbamim + I'ymicon-mpuma
Ha ~ 4,0%. CyTreBo BiApI3HAIOCH NPOAYKTHBHE
KYILEHHSl POCIIMH MIIEHUI]l Ha AUISHKAaX, J€ 3aCTOCOBY-
BaJIM CYMIIII a30THUX JOOPHB 3 TYMiHOBHM IpenapaToM

BiJl AUISHOK, SIKi YAOOPIOBAIKCH JIMIIE a30THIUMH T00pHU-
Bamu. llepeBmmenns cknamo: 13,4 % mis amiagaoi
cenitpu + I'yMmicon-mpuMa BiTHOCHO aMiadHOl CeiTpH;
14,3 % muist cymimi kap6amiz + I'yMico-puMa BiJHOCHO
yucroro kapb6aminy i 17,1 % pmna cymimi KAC +
I'ymicon-ipuma B nopiBHsiHHI 3 unctoro KAC.

OCKIIBKH IPOIYKTHBHE KYIICHHS OB’ sI3aHE 3 MaCOI0
3epHa 3 OnHIEl pocnuHM, B AaHii poOoTi crocTepiranu
OpsMy — 3aJIeKHICTh MDK  JaHUMH  TIOKa3HHKaMH.
Haiimenmy maca 3epHa 3 koinoca Oyjo OTpHMaHO
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Ha JIUISIHKaX, JIe BHOCUITY aMmiauHy cenitpy (1,61 r), a Haii-
OimpIry — Ha AiNSHKaX 3 BHKopucTaHHS cymimi KAC +
I'ymicon-mpuma (1,97 1), TakuM 4YWUHOM, 30UIbIIEHHS
Macu 3epHa craHoBuIIO 22,4 %. TlopiBHSHHS MacH 3epHa
3 K0JI0Ca Ha BapiaHTaX 3 BAKOPUCTAHHSIM YHCTHX a30THUX
JOOpYB TOKAa3ajo, MO0 HAWOUTEI e()EeKTUBHO Ha TaHWN
MMOKA3HUK BIUIMHYJIA KapbaminHo-aMiauHa cyminl. 301b-
LIEHHs MacH 3epHa CTaHOBWJIO 5 % Yy MOpIBHAHHI 3
amiagHoro cemitporo 1 jume 2,5% y TOpiBHAHHI
3 KapOaMizoM.

B 06aratbox ekcrmeprMeHTAlFHIX pOOOTaX BCTAHOB-
JIEHO, IO AOAAaBaHHS T'YMIHOBHX TpemnapaTiB A0 MiHe-
panbHUX 10OpHB, 30KpeMa a30THHUX, NPU3BOAMTEH [0
30UIbIICHHS KUJIBKOCTI 3€peH B KOJIOCI, IX Bard Ta Macu
1000 3epuuH [53, 54]. AHAJIOTIYHY 3QJICXKHICTh CIIOCTEPI-
rajy i B JaHiid poOoTi.

OtpuMaHi pe3yibTaTH CBig4aTh, IO e(EeKT Bix
YIOOpEeHHST CyMilllaMU a30THUX JOOPHB 3 TymMaroMm OyB
OUTBII CYTTEBMM y TIOPIBHSHHI 3 JIEF0 YHCTHUX a30THHX
JIOOpUB Ha BCi KOMIIOHEHTH BPOXAar0, Y TOMY YHCII 1 Ha
macy 1000 3epruH. Cepen YHCTUX a30THUX JOOPHB Haii-
oumpm edextuBHUM BHUsBHMIAch KAC CTOCOBHO BILIMBY
Ha macy 1000 3epuun. Ha minsHkax, ne yaoOpeHHs mpo-
BOAWIM  KapOaMmigHO-aMiauHO  CYMIIIIIKD  Maca
1000 3epen Ha 5,8 % mepeBuIIyBa M Il MOKA3HUK Ha
BapiaHTi 3 BHUKOPHUCTAHHSIM aMiayHOl CeNiTpH 1 Ha
2,6 % — Ha BapiaHTi 3 BUKOPHCTaHHSIM KapOaMmily.

Bara 1000 3epeH 3aj1eXHO Bil BapiaHTy yI0OpeHHS
KoJuBanach B Mexkax 41,14—47,10 r. HaliBuriii moka3HuK
Baru (47,10 r) oTpuMaiu 3 pOCJINH, JIe B I'PYHT BHOCHIIN
KAC + TI'ymicon-npuma, ne Ha 11 % Bume, HiX npu
3actocyBanHi uncroi KAC Ta Ha 14,5 % y mopiBHSAHHI 3
aMiagHOIO CEITPOIO.

TakuMm yrHOM, Ha JOPMYBaHHS €JIEMEHTIB CTPYKTYpH
BpOYKal0 3HAYHOIO MIpOIO BIUIMHYJIO YAOOPEHHS IPYHTY
CyMillIaMH MiHEepaJbHUX JAOOPHB 3 TYMIHOBHM Ipemnapa-
TOM. I3 3acTocyBaHHSIM TakMx CyMillIed NPOJYyKTHBHA
KYIIUCTICTh POCIIMH Ta Maca 3epHa 3 KOJIoca 301IbIINIINCh
B cepenHboMy Ha 15 %, maca 1000 nacinuH — Ha 10 % y
MOPIBHSHHI 3 JaHUM TTOKa3HUKOM, OTPUMaHUM Ha J1JIsH-
Kax 3 BUKOPUCTaHHIM YHCTHX MIHEpPAJIbHUX TOOPUB.

BucHoBkn

[IpoBeneHuMH  JOCHIIKEHHSAMH  BH3HA4YEHO, IO
CYTTEBUI BIUIMB Ha HAKOIIMYEHHS €JIEMEHTIB KUBJICHHS y
IPYHTI 3IIHCHWIM CyMillli a30THUX NOOpHB KapOamix +
I'ymicon-mpuma ta KAC + T'ymicon-nipuma. Ilpu 3acro-
CyBaHHI cymimi kapbamig + ['ymicoi-npuma BMICT
JY>KHOT1POJII30BaHOTO a30Ty 30unblIyeThes Ha 6,1 %,
3araipHOrO a30Ty — Ha 14 %, pyxomoro ¢ochopy — Ha
18,8 %, obminHOTrO Kamito — Ha 23 % y TOpIBHSHHI 3
BUKOPHCTaHHSAM 4YHCTOrO KapbOamimy. MakcumanbHe
30UIBIICHAS BMICTy a30Ty, (ocdopy Ta Kajito y IpyHTI
cnoctepiranu 3a BHeceHHa cymimi KAC + T'ymicorn-
mpuma (1:1) y mopiBHSIHHI 3 IUTIHKaMH, Jie BHKOPHUCTOBY-
Bamu gucty KAC: BMiCT JIy)XHOTiIpOJIi30BAaHOTO a30Ty
30utpmuBes Ha 8,0 %, 3arampHOro asory — Ha 17 %,
pyxomoro dochopy — Ha 24,1 % i OOMIHHOTO Kaliro
—Ha23 %.

B mpoueci 3pocTaHHs Ta PO3BUTKY O3MMOI IIISHUIII
Ha BCiX BapiaHTaX y100peHHS 3 BAKOPUCTAHHIM CyMilIei
a30THUX  JOOpMB 3  TyYMIHOBUM  IIpemapaToM

CIIOCTEPIraeThCsl IHTECHCHBHE 301TBIICHHS MMOKAa3HHUKIB
OCHOBHHX €JIEMEHTIB CTPYKTypH BpOXKaHHOCTI 3
JIOCSITHEHHSIM MaKCHMaJIbHUX 3HaueHb Ha AUISIHKaX, Jie
3actocoByBaiu cymimt KAC + ['ymicon-npuma. Bukopu-
CTaHHs Takoi CyMillli B TOPIBHAHHI 3 AUISIHKaMH, [e
pocnuHu nipkuBaoBan smime KAC, crnpusiio 3011b6-
HIEHHIO POAYKTUBHOTO KyleHHd Ha 17,1 %, macu 3epHa
3 oxHi€el pociauau — Ha 22,4 %, Barm 1000 3epeH — Ha
11 %.

Ilepcnexmueu nodanvuiux docaiodcens. BusHaunTH
BIUIMB BapiaHTiB yJOOpEHHS Ha BPOXKAWHICTH IIICHHUII
03uMoi B ymoBax Jlicoctemy Ykpainu.

KondguikT inTepeci

ABTOpH CTBEPIUKYIOTH IIPO BiJICYTHICTH KOH(IIKTY
iHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCIIIIKEHD.
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M. Kostenko The article analyzes the biometric parameters and yield structure of millet varieties depending on growing

E-mail: conditions. The aim of the study is to determine the influence of growing conditions on biometric parameters and
maksym.kostenko@pdau.eduua  Structure of millet yield. The forest-steppe zone is characterized by the most optimal conditions for growing stubble
millet. Due to climate change, the number of warm days is increasing, so the cultivation of pearl millet and stubble

Poltava State Agrarian crops is becoming increasingly important. Sowing of millet was carried out by the usual row and wide-row method
University, with seeding rates — 22 and 18 kg/ha. Millet was sown after the following predecessors: black fallow, perennial
1/3, Skovorody str., grasses, peas and winter wheat. The following varieties of ultra-early maturing millet were grown: Bila Altanka,
Poltava, 36003, Cinderella and Poltavske Zolotyste. The article analyzed the weather conditions during the experiment, phenological
Ukraine observations, average height of millet and the structure of the millet crop. The hottest month was August. After

sowing millet, the greatest amount of precipitation was observed, especially in the first decade of August. Shoots
appeared in all plants at the same time. The plants sown after peas were the first to ripen, and the latest after winter
wheat. The largest number of inflorescences was formed in plants sown after peas, but a large number of them are
unproductive. Therefore, the variety Poltavske zolotyste sown in a row method has the largest number of
inflorescences — 358 pcs./m? of which 185 are productive. In this variant, only half of the inflorescences will yield
a crop. Variety Bila Altynka sown in a row method after perennial grasses has absolutely all productive
inflorescences. The tallest plants were after peas. The variety Bila Altynka sown in wide-row method had the highest
height at the time of harvesting — 109 cm. The lowest plants were after winter wheat in crops with a row method of
sowing. In particular, the minimum height at the time of harvesting was in the variety Poltavske Zolotyste — 42 cm.
The best indicators of the structure of the millet harvest has the variety Bila Altanka sown in pairs by wide-row
method: weight of 1000 seeds — 8.1 g, panicle length — 22 cm, number of seeds per panicle — 346 pcs. and the weight
of grain per inflorescence — 2.8 g.
Keywords: millet, variety, sowing method, precursor, inflorescence, height, yield structure.

BioMeTpuyHi NOKa3HUKHU Ta CTPYKTYPA BPOKAaI0 MPOCA 32JI€KHO Bil yMOB BUPOULYBAHHS

M. I1. Kocrenko

TTonTaBehKuii AepKaBHuii VY cratTi npoaHanizoBaHi 6i0METpUYHI IIOKa3HUKH Ta CTPYKTYpa BPOXKAKO COPTIB Mpoca B 3aJIEKHOCTI BiJl yMOB

arpapHHUi yHIBEPCHUTET,
[osrraBa, Ykpaina Ta CTPYKTYpY Bpoxkaro npoca. Jlicoctenosa 30Ha XapaKTepH3y€eThCs HAHOIIBII ONTUMAILHUMI YMOBAMH JUISl BUPO-
LIyBaHH II0KHUBHOTO TIpoca. Uepes 3MiHy KiIiMaTy 301IbIIY€eThCS KiIBKICTh TEIUIHX JHIB, TOMY BHPOLIyBaHHS I10-

BUPOIIYBaHHS. MeTa ToctimKeHHs HOJIIrae y BU3HAYeHH] BIUIMBY YMOB BUPOIIyBaHHS HA 010METPHYHI TOKa3HUKH

YKICHHX Ta II0KHUBHUX KyJIbTYp HaOyBae Bce Oinbinoro 3HadeHHs. CiBba mmpoca npoBOAMIacs 3BUYaHUM PSIIKO-
BUM Ta LIUPOKOPSAHUM CIIOCOOOM 3 HopMmamu BuciBy — 22 i 18 kr/ra. [Ipoco cistin micis TakuxX HONepeIHHUKIB:
YOpPHHMIi ITap, OaraTopidHi TpaBU, FOPOX Ta MIICHUL 03UMa. BUpolyBany Taki COPTH YJIbTPACKOPOCTUIIIOTO HPOca:
bina anpranka, 3omymika ta [loaraBeske 30motHCTe. B cTaTTi aHami3yBanucs moroJHi yMOBH B IepioJ1 MPOBEICHHS
nociiny, GeHOIOriYHI CIOCTEPEXKEHHS, CEPEHs BUCOTA [IPoca Ta CTPYKTYpa Bposkaro npoca. HalicnexkorHinmm 0yB
Micsiub cepriensb. [licis ciBOu npoca cnocrepirany HaiOIbIIy KUTbKICTh ONa/iB, 0COOJIMBO B IEPILii AeKai CePITHS.
Cxoau 3 IBUJIMCS Y BCIX POCIHMH OJHOYacHO. Halnepie JOCTUIIM POCIIMHU BUCISHI Micis TOPOXY, a Haimi3Hile
TicIs MIIeHUi 03uMoi. Hal0inbIa KijabKicTh CyLBiTh CHOPMYBaIacs y pOCIMH BUCISHHX ITiCJIs TOPOXY, ajle BEIUKa
X KIIBKICTh HEMpOAYKTUBHA. BinTak, copt ITonTaBchKe 30JI0THCTE BUCISTHUN PSAIKOBHM CIIOCOOOM Ma€ HaiOIbIIy
KUTbKiCTh cynBiTh — 358 mr./m? i3 sikux 185 npoaykTusHuX. Y 1aHOMY BapiaHTi TUIbKM MOJOBMHA CYLBIiTh JACTb
Bpoxaii. Copr Bina anpTaHka BUCISIHHIA PSAJKOBUM CIIOCOOOM Ticist 6araTopiuHUX TpaB Mae abCOIIOTHO BCI MPOJIy-
KTHBHI cyuBiTTs. HaliBuimi pociuuau 6ynu micist ropoxy. Copt bina anpranka BUCITHUH IIMPOKOPSIHAM CIIOCOO0M
MaB Haii6inbpIry BHCOTY Ha 4yac 306upaHHs — 109 cm. HaitHyokui pocnuan OyIy micist MIIeHUNI 03UMOi Y 1ociBax i3
PSLIKOBHM criocoOoM ciBOH. 30kpeMa, MiHiMaIbHa BUCOTa Ha yac 30upaHHs Oyna B copTy IlonTaBcbke 3010THCTE —
42 cm. Haiikpaii moka3sHUKH CTPYKTYPH BPOXKalo mpoca Mae copt biia aigbraHka BHCISIHOTO MO Mapy MIHPOKOPsII-
HuUM crniocoboMm: maca 1000 nacinud — 8,1 1, 10OBKMHA BOJIOTI — 22 €M, KiJIBKICTh HACiHUH 3 BOJIOTI — 346 mir.,
a TAKOXX Maca 3epHa 3 CyBITTS — 2,8 T.
Kurouosi ci1oBa: mpoco, copt, crocid ciBOH, MONEpeHNK, CYLBITTS, BUCOTA, CTPYKTypa BPOKAIO.

Biomniorpagiunnii onuc aus uuryBanusi: Kocmenxo M. I1. BioMeTpryHi OKa3HUKH Ta CTPYKTYpPa BPOXKAIO IIPOCa 3aJIEKHO BiJl yMOB BHPOIILyBaHHSI.
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Beryn

I[Ipoco — me HaWOIIBII ONTHMAaJbHA KYyIBTYpa
Ul BHPOIIYBaHHA HOro B MOXHUBHUHA MEPIOZ.
OCKINTbKH, — 11 POCIIMHA KOPOTKOTO CBITJIOBOTO JIHS, 32
YMOB JIOCTaTHBbOI BOJIOTOCTi, y JApYrid IOJIOBHHI
JIiTa MPOCO PO3BUBAETHCS IIBUJIIC, HDK y BECHSHHX
rociBax. 3aBJISIKH IbOMY 30UIBIITYETHCS MIPOYKTUBHICTh
mpoca [1]. CiBba mMmOXHUBHOTO TIpoca 3abe3reuye
TBAapUH 3€JICHUMH KOpPMaMmH, 3aBISKH 4YOMY B
TOCIIOAPCTBI  30UTBIIYETHCS CSPEKTHBHICT BHKOPHC-
TaHHS 3eMENbHHUX HOUIIHOK. Kpim Toro, ciBOa mpoca
B JIPYTii TIOJIOBHHI JliTa CHPHUSE TPOTYKTHUBHOMY
BHKOPHCTAHHIO JITHIX omamiB [2].

B cydacHOMYy CBITi CLTBCBKE TOCTIOAAPCTBO BHMArae
3MEHIITYBaTH BUTPAaTH Ha MaTepialbHI Ta €HEePreTHYHi
pecypcd, TOMY MOTPIOHO CTBOPIOBATH PECYPCOOINAIHI
TEXHOJIOTIT BHPOIIYBaHHS KPYII'SHUX KyJaeTyp [3].
[To)XHUBHI TIOCIBU CHPHUAIOTH IIIBUIICHHIO C€KOHOMIY-
HOrO e(eKTy, OCKUIbKM HaBiTh HEIOCTHIIII IOCIBH
MOXXHa BHMKOPHCTaTH Ha 3€JIeHWHl KOpM, CHJIOC, CIiHO
abo sk 3eneHe n00puBo [4]. 3a paxyHOK 30iNBIIEHHS
MOCIBIB  NMPOMDKHHMX KyJbTYp MOXHA  301JIBLIMTH
BHPOOHHIITBO KOPMOBHX, TEXHIYHUX, 36PHOBHX Ta 1HIIHX
ninaX Kynetyp [5]. CoptH, sKi MaloOTh BHCOKY 1
CTabUTbHY BPOXKAWHICTP — 1€ TOJIOBHHHA €JIEMEHT
TEXHOJNIOTii ~ BHPOLIYBaHHS  CLIBCHKOTOCIIOAAPCHKUX
KynbTyp [6].

JI7st 3MEeHIIeHHS BUTPAT Ha BUPOOHUITBO IPOCa, BU-
BEJICHHS COPTiB 3 HOBUMH XapaKTEPUCTUKAMHU Ta €PEeKTH-
BHOTO BHKOPHMCTaHHSI TeHETHYHOTO TOTEHIIaTy POCIUH
HNOTPIOHO ~ TpPaBWIBHO  MiAOUpaTH  COPTH  IiA
NEeBHI IPYHTOBO-KJIIMAaTH4YHI 30HH, B  3aJEKHOCTI
BiJl 1X O10JIOTIYHMX OCOOJMBOCTEH, peakiii Ha yMOBHU
BUPOLIYBaHHS, aJalTUBHOCTI Ta  arpoeKoJOTiYHOI
IIACTUYHOCTI [7].

3aBsiKHM 610JIOTIYHIM OCOOIMBOCTSM Ipoca Horo Bu-
KOPHUCTOBYIOTh JUIsl KOPEKIil 3epHOBOTO OajlaHcy B CiBO-
3MiHax, SIKi OyJiM MOpyIIeHI BHACTIJOK BIMCHKOBHX il
a00 eKCTpeMabHHX IMOTOTHUX YMOB [§].

JJi OYKICHUX Ta MOKHUBHHUX IIOCIBIB HEpPEBaKHO
3aCTOCOBYIOTb ~ CKOPOCTHTJ  COpPTH, SKi MOXYTh
JlaBaTH BHUCOKUI Bpokail y OCIHHIX yMOBax KOJIU
TeMmIrepaTypa moBiTps 3HmKeHa [9]. XapocrilikicTe Ta
MOCYXOCTIHKICTh Ipoca J1a€ 3MOT'y OTPHUMYBATH T'apHUIA
BpOXKail HaBiTh y IMOCYIUIMBI POKH Ta IPOTHCTOSTH
3amajiam, KOJM B IHIIMX KyJNbTYp CHIJIBHO TMaja€e
BpOXKaiHicTh a00 BoHM B3araii ruHyTbh [10]. IIpoco 3a
BPOXKAaHICTIO 3HAYHO TMEPEBUINYE IHII  3CpPHOBI
KynbTypu. 3adiKCOBaHMH pPEKOpA YpoKaio Ipoca
O0yB 206 1/ra, TOHi SK PEKOPA BPOXKAIO PHCY CKIANaB
171 wra, a 3epHa mmenuti — 101 m/ra [11].

Meta aocniumemm

Mera JOCHIDKCHHS: BU3HAYUTH BIUIMB  YMOB
BUPOIIYBaHHsI Ha OIOMETPHYHI MOKA3HUKU Ta CTPYKTYpPY
BPOXKAr0 COPTIB mpoca.

JImst MOCSITHEHHST TOCTaBIIEHOI METH TependadeHo
PO3B’S3aTH TaKi 3d60QHHSL:

- IpoBecTH (PEHOJIOTIUHI CIIOCTEPEKEHHS,;

- BU3HAYUTHU MPOIYKTHBHICTh CYI[BITh IPOCA;

- BU3HAYUTHU BUCOTY POCIUH N0 (a3ax;

- BUHAYUTHU CTPYKTYPYy BpOXKaro Impoca.
Marepianu i meToau

Hocmix  3aknagand  Ha  JIOCHIJHOMY — TOJI
[TonTaBCHKOTO IEPXKABHOTO arpapHOrO YHIBEpCHTETY B
c. bpuuxiBka. Pocauuu Ha momi po3minryBanu cucTeMa-
TUYHUM METOJZIOM 3 TpHPa3oBor0 MOBTOpHICTIO. CiBOYy
MIPOBOIMJIM 3BHYaHAM PSIIKOBHM CIIOCOOOM 3 HOPMOKO
BHCIBY — 22 Kr/Ta i IMPOKOPSTHAM 3 HOPMOIO BHCIBY —
18 kr/ra. Cistmn mpoco micist 4 MonepeaHuKiB: YOPHUH
map — KOHTPOJb, 0araTopidHi TpaBH, TOPOX, MIICHHIISA
o3uma. OO'ekTaMu [OCHIIKEHb OylIH COpPTH TIpoca
yIbTpacKopocTurioro bima anbranka, 3oiymika i
ITonTaBCcbKe 30M0THCTE.

Jlnst BU3HA4YCHHSI CTPYKTYPH BPOXKAIO Ipoca 3i CHoma
BiIOMparoTh 1O 25 pOCIMH 3 IUISHKH, MiIPaxoBYIOTH
KIJIbKICTh 03€pPHEHUX CYIBITh, 0OMOJIOUYIOTb, 36pHO 3Ba-
XKYIOTh Ta BU3Ha4atoTh Macy 1000 HaciHuH (181 IpoOH 110
500 mr.). JInst BU3HAUEHHS 03€pHEHOCTI CYIBIThH CIIOYa-
TKY 3B2)XyBaJM 3€pHO 13 CHOMNA, IICJIS YOTO IUTHIN Ha
KIUJIBKICTh TPOAYKTHBHHUX CYLBITh I OTPUMYBaIH Macy
3epHa 3 OOHOTO CYIBITTA. Pesymprar MuOXMIHM Ha 1000 1
mimmmm Ha macy 1000 3epeH Ta OTpHMand KUTBKIiCTh
HaCiHHUH 3 BOJIOTI.

PesynbTaTi Ta ix 00roBopeHHs

3a2011-2022 poku poBe/ieHi MOJIbOBI arpoKJIiMaTh-
YHi pecypcH (TeIUio, CBITIIO, ONa/IN) Kpallle BAKOPUCTOBY-
I0ThCSL Yy TOCIiBaX IMOXXHUBHHUX KYJIBTYP, TaKMM YHUHOM
crpusitoun iHTeHcHu(ikarii 3emnepodersa [12]. st dop-
MYBaHHsI BpOXKar0 Mpoca HaWBaKIMBIIIOK € TeMmIepa-
Typa y (asi BuknganHs BoioTi i mmoc 20 xi6 micis 3a-
KingeHHs 1iei ¢azu [13]. HaliBuma Temneparypa noBiTpst
TTi1 9ac mpoBeieHHst nociinty Oyna B ceprHi 26 °C. [Ipyra
MOJIOBHHA JIiTa BiI3HA4yajgacs BHCOKMMH ONAJaMHM, IO
CIIPHSUIO IPYKHBOMY IIPOPOCTaHHIO HaciHHA. Makcuma-
JbHA KUTBKICTB OMaiB Oyia Ha moYaTKy cepmHs (Tadi. 1).

Taoauns 1
[NonexaaHa cepeHs TeMIeparypa MoBiTps Ta KUIbKICTh
OmaJIiB 3a nepioj mpoBeAeHHs nociiay 2022 poky

Micsanpb Jekana Temneparypa, °C Ormaau, MM
Jlunens 2 18,5 8
3 23 2
1 24 15
CeprieHb 2 26,5 4
3 27,5 1
1 11,5 1
Bepecens 2 14,5 9
3 13,5 3
Came JIUTICHb, CEPIEHb Ta BEPECEHb SABIIAIOTHCA

HAMOLIBII COHIYHUMHE MICSIIIMHE B porli [ 14].

3aBASAKM BHCOKIH 3BOJOXKEHOCTI TIPYHTY CXOIH
3’IBUJIMICS PIBHOMIPHO ¥ OTHOYACHO ITiCHIA BCiX TONEepea-
HUKaX Ha cboMy 100y micig ciBOu. Pa3m BUXOIy B
TpyOKy Ta BUKHJaHHS BOJIOTI Halnepiumu Oyio 3adik-
COBaHO B IOCIBaX, Ji¢ MOIEPEIHUKOM OyB ropox, a Ha
00y Mi3HINIE B POCIMH BHCISHUX MICIsS OaraTOpiuHUX
TpaB Ta mapy. Tam, Je mornepeiHUKOM Oyia MIIEHHIT
03MMa, HacTaHHI IMX (a3 3adikcoBaHO HaWMI3HIIIE
(tabn. 2). Bpoxaii 30upanmm |y KiHOI  BepecH:.
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B yMmoBax KOpPOTKOTo CBITJIOBOIO JHS PO3BHUTOK Ipoca
MIPUCKOPIOETEC. B MOyKICHUX Ta MOXHHWBHUX IIOCiBax
nepioJt Bererarlii mpoca ckopouyethest Ha 2—4 mobu [15].

Taoaunsa 2
DEHOJIOTIYHI CLIOCTEPEKESHHS

VY mociBax i3 Mi3HIMH CTpOKaMH CiBOM OpraHoreHes
TeHEePATUBHUX OPTaHiB MpOca CKOPOUYYETHCS Ha BIIMIHY
BiJl POCIIMH BUCISIHUX Yy paHHi cTpok# [16].

[onepenHuk [ara ciBOu Jlara cxoniB Jlara Buxo/y B TpyOKy JlaTa BUKHIaHHS BOJIOTI
Iap 10 mumHs 16 nunHs 10 cepnus 22 cepnHs
bararopiuHi TpaBu 10 munHs 16 nunHs 10 ceprus 22 cepnHs
T'opox 10 nunHs 16 nunHs 9 cepnHs 21 cepnHs
ITienuns o3uma 10 numHs 16 nunHs 12 cepnus 24 cepuHs

Haii6inp1ma KibKiCTh CylBiTH COPMYBaIach y COpTy
[onraBcpke 30J0THCTE, @ TAKOX Yy POCIHMH BHCISTHHX
micis ropoxy. Hafimenme cyuite y bimoi ampraHku.
3okpema, copt [lonTaBcbke 30JI0THCTE Ma€e HAWOIMBIIY
KiIBKICTB CYIBITE — 358 mT./M?, i3 sIkux 185 mpomyKTHB-
HHX 3a PAAKOBOTO CIIOCO0y ciBbu Ta 176 mr./m2, i3 Ikux
125 mpoxyKTHBHUX 3a MIMPOKOPSTHOTO crocoly CiBOw.
HaiimeHmny kinbKicTh cyuBiTh MaB copt bija anbranka —
115 wr./M?, i3 sxkux 113 NpoayKTHBHMX 3a PSJAKOBOrO
croco0y ciBOM IO mmapy, a 3a MHPOKOPSAHOIO CIIOCO0y
ciBOM — 53 mr./M?, i3 sKkMX 51 CyLBITTS HpOLyKTHBHE
MicJIg MIIEeHMIN 03uMoi. He3Bakarouu Ha Te, IO ITiCIs

Ta0oanusa 3
[IpoxyKTuBHICTH CYLBITH ITpOCa

ropoxy HaiOuIbIIa KUIBKICTh CYLBITh, —4BEPTh 13 HHUX
HETIPOAYKTHBHA. Y COPTIB BHUCISHUX I10 Mapy PSAKOBUM
crocoboM  HalMEHIIE  HENPOAYKTHBHHX  CYIBITh,
MOPIBHSHO 13 3aTrajbHOIO iX KiIbKiCTIO. Halbinpmma maca
3epHa 3 CYIBITTA Y POCIHMH BHCISHHUX IIHPOKOPSIHUM
croco0oM, a TaKoX el MOKa3HWK HAWBHIWHA y POCINH
BUCISTHUX MO mapy. 30KpeMa, MaKCHMalbHE 3HA4YeHHSI
Oyno y copry bima ampTaHka BHUCISSHOTO IO mapy
HMIMPOKOPSTHUM crIocoOoM — 2,8 r. MiHiManbHe 3HaYeHHsI
Oyno y copry 30iyllIKa BHCISHOTO TICIS TOPOXY
psaxoBuM criocoooMm — 0,5 r (Tadum. 3).

KibKiCTh CYILIBITh, IUT. HA M” Maca 3epHa 3 0THOTO CYIBITTS,

ITonepenauk Crocib ciBOu Copt

YCBOTO NIPOIYKTUBHHX r

Bina agpTanka 115 113 2,1
PsaaxoBuit Somymika 136 131 1,7
Map HpnTchsKe 30J10THCTE 171 162 1,2
Bina anpranka 65 62 2.8

IupokopsaHuit Souymka 103 77 2,1

ITosTaBchbke 30JI0THCTE 127 83 2

Bina agpTanka 144 144 1,1
PsaaxoBuit Somymika 177 170 1,4
et e HpnTchsKe 30JIOTHCTE 220 186 0,9
Bina agpTanka 57 53 1,2
Iupokops gt 3ouymka 115 79 1,9
TlonTaBchKe 30JI0TUCTE 175 90 2,3
Bina agpTanka 198 147 0,7
PsaaxoBuit Somymika 208 148 0,5
Topox HonTaBCbKe 30JIOTHCTE 358 185 0,6
Bina agpTanka 100 67 1,4
Iupokops gt 3ouymka 107 62 0,9
TloaTaBchKe 30JI0TUCTE 176 125 1,5
Bina anpranka 173 142 0,6
PsnxoBuii 3omymika 155 145 0,7
ST IVPp— HonTaBCbKe 30JIOTHCTE 217 161 0,6
Bina agpTanka 53 51 1,3
IupokopsaHuit 3onymika 100 62 2,3
TloaTaBchKe 30JI0TUCTE 113 57 1,4

Haii6inpma BucoTa pociauH cdopMmyBanach, e
roriepetHukoM OyB Topox (puc. 1). 3okpema, micis
30upaHHs, HaiBumi pociuHH Oy y copty bima
aNbTaHKa BUCISTHOTO MIMPOKOPITHIM crtocoooM — 109 cm.
Hatimenma Bucota pocimH 3adikcoBaHa B IIOCiBax, nIe
MOTIEPEIHUKOM OyJia MIICHHI 03uMa. 30Kpema, Micis
30upaHHs HAMHIOKY1 pocnuHu OynH y copty IlonTaBceke
30JI0THCTE, SKMH BHPOLIYBAIH PSOKOBHM CIOCOOOM —
42 cm. Copr bina anbranka OyB HalBHIIMM IiCIs
NOMNEpeHUKIB Map Ta ropoxX. Y BapiaHTax i3 IIUPOKO-

psAAHUM criocoOOM CIBOM POCIMHM Mald IiepeBary y
BUCOTI Tiepe]] pOCIMHAMH, [0 BUPOIIYBAJIH Yy BapiaHTax
i3 psAAKOBAM cmocoOoM. [cToTHa pi3HMINI TOMITHA B
mociBax, ¢ ITOTepeAHUKOM Oyna MIIEHWI O31uMa
(puc. 1-3). B3arami Bucora pociuH Ha nepion 30upaHHs
BPOXKAI0 3aJIEKUTh HE TUTBKU BiJl IIOTOIHUX YMOB, ajie i
BiJ piBHA arpoTexHiku y mocisax [17, 18, 19]. Takox Ha
BHCOTY POCJHH BIUIMBAa€ HOPMa BHCIBY Ta cHoci0 ciBOu
KyneTypH [20, 21].
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IToka3HUKHM CTPYKTYpH BpPOXKaI0 IpOca 3aJIeKaTh Bif
COPTOBUX OCOOJIMBOCTEH, IPYHTOBO-KIIMaTHIHUX YMOB
Ta TEXHOJIOTI] BUPOLIyBaHHS KynbTypu [22]. 3rigHo
JNaHux Taby. 4 Haiibinema maca 1000 HaciHUH y copTy
bina anpranka, a HaiimeHmia y copty IlonraBchke
3osi0THCTE. Y BCIX BapiaHTax IIed IMOKa3HHWK OUTBIIUHA y
poCiuH, SIKi BUPOLIYBaJIM Y MOCIBaX 13 MIMPOKOPSIHUM
criocoboM, Kpim copty bina anpranka, 1e onepeJHIKOM
Oyna mmennns o3uMma. Came B IIbOMY BapiaHTi MaeMo
MakcuMmanbHy Macy 1000 HaciauH — 8,2 T 3a pPSIIKOBOTO
cnioco0y ciBOou. Haiimenmia maca 1000 HaciHUH Y pocITuH
BHCITHUX  IHCIS  TOPOXY  PSIKOBHM  CIIOCOOOM.
MinimansHuii  TOKa3HHK y  copty  llomraBceke
3onorucre — 6,8 r. HailikpynHime Ta HaiiBaxkye 3epHO
dbopMyeTbCs 'y BEpXHIM YacTHHI BOJOTI, ale — Ie
10-20 % Bix macu BosoTi. OCHOBOIO BPOXKAIO € CepeHs

gacTHHA BoOJIOTi [23, 24]. JloBXMHA BOJOTI Ta KUTbKICTb
HACiHWH 3 BOJIOTi HaifOLIbIIa B COPTiB BUCITHUX ITHPOKO-
pAIHUM criocoOoM. MakCUManbHUMU 1i [MOKa3HUKHU
chopmyBaiuch y copTy bina anpraHka BHCISTHOTO
HMIPOKOPSTHUM CHOCOOOM I10 Hapy, A€ JOBXKHUHA BOJIOTI
CTAHOBHUTh — 22 CM, a KIJBKICTh HACIHHH 3 BOJOTI —
346 wT. MiHiManbHa JIOBXMHA BOJOTI y COPTY
[TonTaBchbKe 30J0TUCTE BUCISIHOTO IICIIS MIIEHUIT 03UMOT
Ta COpTy 3OJyIIKa BHCISHOTO TICHA 0araTopivyHIX
TpaB psaaKoBUM crocodbom — 13 cm. Haiimenma
KIJIBKICTh HAaciHMH 3 BOJOTI y copry bima anbpraHka
BHCISTHOTO TIICTIS MIICHHUIII 03UMO PSITKOBUM CITOCOOOM —
68 mr. 3aramoM 1[I TMOKAa3HWKW HAaWBUIIL Y
POCIMH BHUCISHHX 10 Tapy, a HaWHIDKYl y POCIHH
BUCISTHUX TiciIs MIIEHUII 03UMOi  PSAKOBHM
crtocoboM (Tabi. 4).

Taoauns 4
CtpykTypa Bpoxkaro mpoca
I Maca JIoBXXWHA BOJIOTI, KinpkicTh HaCIHHH 3 BOJIOTI,
INonepeauk Croci6 ciBOn Coptu 1000 Haci

aCiHUH, T cM LIIT.
Bina anpranka 7,8 21 276
PsanxoBuit 3omymika 7,3 17 237

Tap H_onTaBCbKe 30JI0TUCTE 7 16 171
Bina anpranka 8,1 22 346
IupoxopsiiHuit 3ourymika 7,3 21 292
TlonTaBchbke 30J10TUCTE 7 20 286
Bina anbranka 7,8 16 144
PsanxoBuit 3ouymika 7,3 13 192
Baratopiusi Tpasn HpnTchsKe 30JI0THCTE 7,2 15 122
Bina anpranka 7,8 21 159
[IupoxopsaHuit 3ouymka 7,5 21 256
TloaTaBchKe 30JI0TUCTE 7,4 20 316

Bina anpranka 7,6 19 97

PsanxoBuit 3omymika 6,9 18 75

Topox HonTaBCLKe 30JI0THCTE 6,8 15 82
Bina anpranka 7,9 21 177

IupoxopsiiHuit 3ourymika 7,6 21 121

TlonTaBchKe 30JI0THCTE 7,3 20 203

Bina anpranka 8,2 14 68

PsanxoBuit Souymka 7,6 14 91

(v, m T HpnTchsKe 30JI0THCTE 7,2 13 81
Bina agpranka 7,9 18 159
IupoxopsiiHuit 3omymika 7,8 21 300

TloaTaBchKe 30JI0TUCTE 7,5 18 188

BucHoBkn

HaiiBumty temrepaTypy NOBITPS I1iJ] Yac IPOBEACHHS
JOCHIIKEeHBb 0yI10 3ahikcoBaHO B KiHIli ceprast — 27,5 °C.
Haii6inpry KijbKicTh ONaiiB CHOCTEpiragd B MepIlii
JeKaai ceprHas — 15 MM. Y BapiaHTax MoCiiny, Jie Mpoco
CISUTH TTICJISt TOPOXY JIO3piBaHHS 3epHA MOYanocs paHile,
HIX TICTS {HIIUX MOTIEPEIHUKIB, a HAWITI3HIIIE JTOCTHUT-
HyTd PpOCIMHM BHUCISHI TCHA TMIICHUI  O3UMOI.
Haiibinpira KimeKiCTh TMPOAYKTHUBHHUX CYIBiTH Oyna B
copty IlonTaBcbke 30J0TUCTE, SIKE CisSIN PSAIKOBUM CIIO-
coboM micis GaraTopiuHux TpaB — 186 mryk. Haitbinpma
Maca 3epHa 3 OJJHOTO CYIBITTS COpMyBaIach y BapiaHTi
copty bina anpTaHka IIMPOKOPSIHOrO CHoco0y ciBOwH,
SKUH BUpollyBany 1o napy. CepeiHsi Maca, SIKOro CKja-
mana 2,8 T, a HaiimMeHIIa Maca Oyja B cOpTy 30JyIIKa
BHCISIHOTO TICIISI TOPOXY PSAKOBUM criocodom — 0,5 .
MakcumanbHa BHCOTa POCIHH, I 4Yac 30MpaHHsS
Bpoxaro, Oyna B copTy bina ampTaHka BHCISIHOTO MiCIS
TOpoOXy MIUPOKOpSAHUM cmocobom — 109  cm,
a MiHIMaJIbHA BHCOTa — Yy copTy IlontaBcbke 3070THCTE
BHUCISIHOTO PSIIKOBUM CIIOCOOOM TiCyIsl MILCHUI 03UMOT —

42 cm. Haifkpaiii TOKa3HHKH CTPYKTYpPH BpPOJKalo mpoca
Oynm y BapiaHTi copTy bina ampTanka MIHPOKOPSIHOTO
cnocoOy ciBbu mo mapy: maca 1000 macimmH — 8,1 T,
IOBKHHA BOJOTI — 22 CM, Ta KUIBKICTH HACIHUH
3 BOJIOTI — 346 1wT.

KonguikT inTepecin

ABTOp CTBEpIKye€ TIPO BIACYTHICTH KOHQIIKTY
IHTEepeciB.
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In 2018-2020, the Institute for Potato Research of NAAS of Ukraine studied the effect of different rates of
application of mineral fertilizers in combination with chelated fertilizers on yield, biometric indicators of potatoes
and edible properties of tubers. Chelated fertilizers were used to treat tubers during planting and foliar fertilization
of new potato varieties in the Ukrainian state. The purpose of the research is to develop elements of technology for
growing new varieties of potatoes for the best realization of genetic potential. Research methods — field,
measurement, statistical. The early-ripening variety Slauta and the medium-ripening variety Gurman responded
positively to the use of fertilizers, rates and methods of their application. The Gurman variety compared to the Slauta
variety had better stem-forming capacity of the tubers. On average, for the years 2018-2020, the use of chelated
fertilizers together with nitroammophoska increased the productivity of the Slauta variety to 10.2 t/ha, and the
Gurman variety to 6.9 t/ha compared to the control. During 2018-2020, the percentage of the seed fraction prevailed
in the crop structure. The largest number of seed tubers in the Slauta variety was provided by the sixth variant, which
yielded 313.6 thousand pieces/ha with a total weight of 16.8 t/ha with a multiplication factor of 4.7. The fifth variant
also stood out, in which the number of tubers was 292.4 thousand units/ha with a total weight of 14.1 t/ha with a
multiplication factor of 4.4. The number of seed tubers in the Gurman variety ranged from 182.7 to 419.4 thousand
pieces/ha. The mass of tubers in the sixth variant was 16.6 t/ha with a multiplication factor of 6.4. Therefore, the
largest yield of seed tubers was obtained in the variants where chelated fertilizers were used and nitroammofoska
was applied when planting potatoes. In the Slauta variety, the lowest percentage of tubers damaged by soil pests was
found in the sixth option, where mineral fertilizers NgoPsKoy Were applied, spreading + treatment of tubers during
planting + treatment of plants during the growing season. In the Gurman variety, the lowest percentage of tubers
damaged by soil pests was found in the fourth option, where the tubers were processed during planting and foliar
feeding of potatoes was carried out. The Gurman variety is characterized by better indicators of suitability for
processing into potato products.

Keywords: potato varieties, mineral and chelated fertilizers, treatment of tubers during planting, foliar feeding,
productivity, seed fraction.

Oco00,1MBOCTI TEXHOJI0Til BHPOLIYBAaHHS HOBUX cOPTiB KapTomii Ha IloJicci Ykpainu

T. M. Kynpisaosa ' | M. O. Auronens? | O. A. AHTOHEI

! [HCTHTYT KapTOILISIPCTBA
HAAH VYxkpainu,

cen. Hemimacse,

Ykpaina

2 [onTaBchbKuii aeprkaHuit
arpapHuii yHiBepcuTer,
M. [TonraBa, Ykpaina

B Inctutyrti kapromusipecrea HAAH Ykpainn y 2018-2020 poxax BUBYABCS BIUIHB Pi3HHX HOPM 3aCTOCYBaHHS
MiHepaJIbHUX JOOPHB Yy MOETHAHHI 3 XEIATHUMH J0OpHBaMH Ha ypOXKaifHiCTh, 610METPHYHI MOKa3HUKK KapTOILI 1
CIIOJKMBHI BJacTHBOCTI Oynb0. XenaTHi moOpHBa 3acTOCOBYBAIHMCsS Ui 0OpoOkM Oynap0d mpu caaiHHI Ta
MM03aKOPEHEBOMY MiKMBJICHHS HOBHX cOpTiB KapTomii Ha [lomicci Ykpainu. Metoro nocimijpkeHb € po3poOka
€JIEMEeHTIB TEXHOJIOT1i BUPOLIyBaHHS HOBHX COPTIB KapTOILIi I Halikpaoi peanizamnii FTeHeTHIHOTO MOTEHIliay.
MeTonu TOCIIKEHHS — IOIbOBUI, BUMIPIOBANBHUH, CTaTUCTHYHUN. PanHbOCTHIIIHI copT CrayTa Ta cepenHbo-
CTUIIMH copT I'ypMaH ITO3MTHBHO pearyBald Ha 3aCTOCYBaHHS NOOPHMB, HOPMH Ta crocoOu ix BHeceHHsS. Copt
I'ypman mopiBHsHO i3 coptom CrayTta MaB Kpaily cTeGI0yTBOPIOIOYY 31aTHICTh Oynb0. Y cepenHbomy 3a 2018—
2010 pokH BUKOPHCTAHHS XeIaTHUX JAOOPHB Pa3oM 3 HITPOaMo(pOCKO0 30UIBIINIO0 ypoxaiiHicTs y copty CrnayTa
no 10,2 1/ra, a copry I'ypman 5o 6,9 1/ra nopiBHsHO 3 KoHTposneM. Brpomosx 2018-2020 pokiB y cTpyKTypi
ypO’Kalo IepeBakaB BiICOTOK HaciHHEBOI (pakimii. HaiGinpmry kimbkicTh HaciHHeBHX Oynp0 y copry Crmayta
3a0e3IeunB IIOCTHII BapiaHT, Ha sKoMy Oyno oTpuMmaHo 313,6 Tuc.mT/ra 3aranpHO0 Macolo 16,8 T/ra 3
koeginieHTOM po3MHOXeHHS 4,7. Takoxk BUIIMMBCS II'STHIl BapiaHT, Ha SIKOMY KUIBKICTh OyJnb0 CTaHOBHMIA
292.4 Tuc.mt/ra 3aranpHo0 Macoo 14,1 1/ra 3 koediuieHToM po3MHOokeHHs 4,4. KinbkicTh HaciHHEBHX OyJb0 y
copty ['ypman konuBanacs y mexax Bix 182,7 mo 419,4 tuc.urr/ra. Maca Oynp0 y mocToMy BapiaHTi CTaHOBHJIA
16,6 1/ra 3 koedilieHToM po3MHOKeHHS 6,4. OTxe, HaWOINbIINIT BUXiN HaciHHEBUX Oynb0 Oyno OTpMMaHO Ha
BapiaHTaxX, Ji¢ 3aCTOCOBYBAIUCH XallaTHI JOOpHBa i IpU cajiHHI KapTOILN BHOcmiacst HiTpoamodocka. Y copTy
CrayTa HallMEHIINH BiICOTOK IIOMIKOPKEHHUX OYJIB0 IPYHTOBHMH LIKiTHHKaMH BCTAaHOBJICHO Ha IIIOCTOMY BapiaHTi,
Jie BHOCHJIHCS MiHepalibHi 100puBa NgoPeoKog ypo3kun + 00pobka Oynbb mpu caminHi + 06po6ITOK POCIHH 110
Bereranii. ¥ copry I'ypmaH HaliMeHIINH BiZICOTOK ITOLIKOJPKEHHX OyiIb0 I'PyHTOBUMH IIKiJHHKAMH BCTAHOBJICHO
Ha YeTBEPTOMY BapiaHTi, Ae 0OpoOisncs OynpOM MpU cagiHHI Ta MPOBOTHMIOCS MO3aKOPEHEBE IiIKHUBIICHHS
kaprorti. CopT I'ypMaH XapakTepu3yeTbcsi KpallMMH MOKa3HMKAaMM TPHIATHOCTI IO MEpepoOKH Ha KapToruie-
MPOYKTH.

KumiouoBi cioBa: copTtu kapToIuti, MiHepanbHi i XenaTHi 1o6puBa, 06podka Oynab0 Impu caiHHI, T03aKOpEHEBE
JKUBJICHHSI, YPOXKalHiCTh, HACIHHEBA (paKIIis.

Biomiorpagiunuii onuc aist uuryBauusi: Kynpisnosa T. M., Aumoneys M. O., Aumoneys O. A. OCOOIUBOCTI TEXHOJIOTIT BUPOILYBAaHHS HOBHX COPTiB
kaprorti Ha [loiicei Ykpaiuu. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 27-33.
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Introduction

After this terrible war, Ukraine will need to restore
many cultivated areas, as well as the food base. In the
Bible, the prophet Ezekiel speaks of the wonderful
restoration of territories that suffered from destruction for
hundreds of years. Also written:"And the earth shall yield
her increase» [1]. Today, according to O. Krupa, "in the
absence of a significant improvement in the standard of
living, a constant increase in prices for meat, fish and
dairy products, potatoes will continue to be the "second
bread" for Ukrainians [2].

M. Pysarev, T. Levkivska and G. Bandurenko claim
that "potatoes are a relatively cheap raw material, a
traditional and favorite crop for the population of Ukraine.
It is characterized by a high nutritional value due to the
content of digestible carbohydrates, complete vegetable
protein, a high content of amino acids, a third of which are
essential, as well as a wide range of mineral substances"
[3]. "For the vast majority of the population, under
conditions of self-preservation, it constitutes the basis of
food security" [4]. In this regard, S. Volodin notes that "in
Ukraine, potatoes take third place after wheat and corn in
terms of production. In 2020, about 23 million tons of
potatoes were produced, 2 % of them by enterprises, and
98 % by the population" [5].

T. Artiukh, O. Bezsmertna, D. Melnyk note that based
on the results of the analysis of the volume of production
and the area used for potatoes during 2017-2020, it was
found that the rate of increase in the volume of potato
harvest exceeds the rate of growth of the area, which
means an increase in the yield level. The study of the
zonal specialization of potato production showed that
until 2011, this crop was grown in the largest volumes in
Polissia, but in the following years respecialization took
place, and the main share of potato production and
consumption began to fall on the regions of the Forest
Steppe" [6]. "In order to reduce planting rates and increase
the reproduction rate of newly created potato varieties and
varieties that are in great demand among the population,
the task was set to differentiate them depending on the
biological characteristics of the variety and stem-forming
ability" [7].

S. Melnyk, A. Pashkovskyi and L. Sulyma highlight
the features of modern technologies for growing and
storing potatoes, describe the system of protecting plants
from pests, diseases and weeds, prove the feasibility of
using advanced irrigation technologies, show the
economic efficiency of growing potatoes and summarize
the best experience of growing potatoes in state, leased
and farm farms and the center of agricultural of "Dukat"
technologies [8].

In 2019-2020, Ukrainian scientists studied the
influence of potato varieties of different maturity on the
productivity of tubers. Knyagina, Myroslava, Solokha,
Shchedryk and Levada varieties were taken. "At the same
time, the best varieties were Knyaginya with an average
bush productivity of 924 g, Myroslava (762 g) and

Solokha (702 g), Shchedryk (597 g) and Levada (547 g)
varieties were less productive" [9]. V. Semenchuk notes
that "growing potatoes in almost all regions of Ukraine
contributes to the creation and introduction into
production of varieties of domestic breeding, which
belong to different groups of ripeness, directions of
cultivation and have different potential for adaptability to
the soil and climatic conditions of our country" [10].

M. Furdyha notes that "among the varieties tested in
2018, the highest yields were distinguished by early
Skarbnytsia (30.3 t/ha), mid-early Fantasia (28.4 t/ha),
mid-ripening varieties: Okolitsia (27.8 t /ha), Tradition
(27.5 t/ha). In 2019, the mid-early varieties stood out: Aria
(46.8 t/ha) and Gurman (43.5); mid-ripening: Mystery
(55.4 t/ha), Okolitsia (45.5 t/ha), Tradition (43.9 t/ha),
Sluch (43.2 t/ha), mid-late Red Ruta (46.1 t /ha)" [11].

S. Kolodii studiedhighly productive and adaptable to
soil and climatic conditions and disease-resistant varieties
of potatoes in the conditions of the mountainous terrain of
the Transcarpathian region, and also tested potato
varieties of domestic and foreign origin for resistance to
late blight and other diseases [12]. Yu. Ilchuk, R. Ilchuk
and O. Rudnyk-Ivashchenko vdetermined the influence of
different feeding areas and recommended doses of
mineral fertilizers on the formation of productivity of
early-ripening potato varieties Kimmeria and Shchedryk.
They also noted that the productivity of early-ripening
potato varieties does not depend on the size of the leaf
apparatus due to the accelerated passage of phenophases
in the development process [13].

N. Pysarenko, V. Sydorchuk and N. Zakharchuk
established that in the years of research favorable for the
hydrothermal coefficient, the highest yield was observed
in potato varieties of different ripeness groups: among
early ripening ones — Bazaliya, Opillya and Radomysl;
mid-early — Fanatka, Mezhirichka 11 and Soncedar;
medium-ripened — Avangard, Rostavitsa, Volodarka and
Alliance. In less favorable years, potato varieties were
characterized by the highest yield: early ones — Opillya,
Radomysl and Bazaliya; mid-early — Fanatka; medium-
ripe - Alliance and Volodarka [14].

Potatoes are very demanding on nutrients. This need
for potatoes is explained by an underdeveloped root
system. The weight of the roots is only 7% of the weight
of the aerial part of the plant. Given the small reserves of
nutrients in the sod-podzolic soils prevailing in Polissia,
obtaining high yields of tubers is impossible without the
use of fertilizers. A. Pozdniev and Yu. Tkachenko
indicate the influence of chemical elements on potato
physiology and disease resistance during its nutrition,
namely "nitrogen enhances leaf and tuber growth and
maximizes starch production; phosphorus improves the
growth of leaves and tubers and affects the quality and
quantity of starch; potassium maximizes water
consumption and dry matter production; potassium also
affects the level of tuber damage; magnesium ensures
strong photosynthesis and good growth; calcium
minimizes the incidence of brown, necrotic spotting of the
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pulp of the tubers; boron is needed for the formation of
starch and stabilization of cell membranes" [15].

A. Bykin and T. Panchuk claim that "one of the
important indicators that are paid attention to when
growing potatoes is the content of dry matter. Potato
tubers contain 15-32 % of dry matter. Its accumulation
can be influenced by: nitrogen, potassium and
magnesium" . The research of these scientists showed that
"with the local application of phosphorus and potassium
fertilizers at the rate of P80 K180 against the background
of N150, the maximum level of dry matter (20.4 %) and
starch (13.9 %) in potato tubers among all options was
obtained" [16]. S. Liashchenko and B. Taktaiev note that
"one of the new and promising areas of potato growing is
the use of biological and chelated fertilizers and plant
protection agents. Such drugs are effective, increasing the
yield and quality of tubers and do not harm the
environment. It  Bitoxybacillin-BTU,  Phytocide,
Quantum-Diaphan, Quantum-Gold, Quantum-
Aminomax" [17].

Therefore, the revelance of the topic lies in the use of
chelated fertilizers for the treatment of tubers during
planting and foliar feeding of new potato varieties in
Polissia of Ukraine. Such technological techniques
optimize physiological processes in plants, increase the
yield of potatoes and improve the quality of tubers. The
purpose of the research is to develop elements of
technology for growing new varieties potatoes for the best
realization of genetic potential. To achieve the goal, the
following tasks must be solved: 1) to study the effect of
different rates of mineral fertilizers, treatment of tubers at
planting and foliar feeding on the yield of potatoes, 2) to
evaluate the effect of different rates of mineral fertilizers
and foliar feeding on field germination and biometric
indicators; 3) find out suitability for processing tubers
after harvesting.

The purpose of the study

The purpose of the research is to develop elements of
technology for growing new varieties potatoes for the best
realization of genetic potential.

To achieve the goal, the following tasks must be
solved:

1) to study the effect of different rates of mineral
fertilizers, treatment of tubers at planting and foliar
feeding on the yield of potatoes;

2) to evaluate the effect of different rates of mineral
fertilizers and foliar feeding on field germination and
biometric indicators;

3) find out suitability for processing tubers after
harvesting.

Materials and methods

Research was conducted in the four-field
technological crop rotation of the Institute for Potato

Research of NAAS of Ukraine. Turf soils are medium
podzolic sandy soils with a thickness of the plow layer of
20-22 cm.

The agrochemical characteristics of the experimental
plot are as follows: the pH of the salt extract is 5.7; humus
content —1.93; hydrolytic acidity — 3.8 mg-eq per 100 g of
soil; degree of saturation with bases - 74.7; the content of
mobile forms of phosphorus and potassium is 12.4 and
11.7 mg per 100 g of soil, respectively.

The object of research is early Slauta and mid-ripe
Gurman potato varieties selected by the Institute for
Potato Research of NAAS of Ukraine. "Early-ripening
potatoes have an important agrotechnical significance, as
they can be successfully used as a steam-absorbing crop
for sowing winter crops" [18].

During the research, generally accepted techniques in
potato growing were used and all necessary observations
and biometric analysis were carried out [19], [20]. The
experiment with a total area of 0.13 ha was laid out in
three repetitions. The size of the sowing area is 36 m2, the
accounting area is 15 m2. The plots are four-row. Caring
for potato crops is generally accepted for the Polissia
zone. The predecessor of the potato is double cider steam
(mustard white). Mineral fertilizers in the form of
nitroammophoska were spread according to the scheme of
the experiment. Tubers were treated with drugs during
planting and plants during the growing season. Chelated
fertilizers are represented by Quantum Siamin, Diafan
3-18-18, Quantum SRKZ, Quantum Gold, Quantum
Amino Max, Quantum Bor Active, Quantum K-36.

Scheme of the experiment:

1. Control.

2. NysP4sKro.

3. NeoPsoKoo.

4. Treatment of tubers during planting (Quantum
Siamin — 0.5 I/t, Diafan 3—18-18 — 2.0 I/t, Quantum SRKZ
— 1.0 I/t) + treatment of plants during the growing season.*

5. N4sP4sKyo (scattering) + treatment of tubers during
planting + treatment of plants during the growing season.*

6. NeoPsoKoo (scattering) + treatment of tubers during
planting + treatment of plants during the growing season.*

*Treatment of plants during the growing season on the
4th, 5th, 6th options:

- plant height 15 cm: Quantum Gold — 2 1/ha, Quantum
Amino Max - 0.5 l/ha.

— budding phase: Quantum Gold — 2.5 1/ha, Quantum
Amino Max — 0.5 l/ha.

—flowering phase: Quantum Bor Active — 1.0 1/ha,
Quantum K-36 — 2.0 1/ha.

— after flowering: Quantum Siamin — 0.5 I/ha,
Quantum K- 36 — 3.0 1/ha.

Results and discussion

The results of phenological observations of potatoes
are presented in table 1.
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Table 1

Interphase periods of development of potato varieties in 2018-2020, days

Research options

Number of days from planting to:

Seedling  Buttonization  Flowering  Death
Slauta variety

1. Control 41 54 59 80
2. N4sP4sKzo 41 54 59 80
3. NeoPsoKoo 41 54 59 80
4. Treatment of tubers during planting + treatment of plants during the growing season* 41 54 59 80
5. NusPssKq + treatment of tubers during planting + treatment of plants during the growing 41 54 59 30
season®
6. NgoPsoKgp + treatment of tubers during planting + treatment of plants during the growing 41 54 59 30

x*
season

Gurman variety

1. Control 41 54 59 96
2. NysP4sKzo 41 54 59 96
3. NeoPsoKoo 41 54 59 96
4. Treatment of tubers during planting + treatment of plants during the growing season* 41 54 59 96
5. NusPssKq + treatment of tubers during planting + treatment of plants during the growing 41 54 59 9%
season®
6. NgoPsoKgp + treatment of tubers during planting + treatment of plants during the growing 41 54 59 9%

season*

Over three years of research, the period from planting
to full seedlings of potatoes in the Slauta and Gurman
varieties averaged 41 days, and the period from planting
to budding in the Slauta and Gurman varieties was
54 days. The period from planting to flowering in the
studied varieties was 59 days, and from planting to the
death of potatoes in the Slauat variety 80 days, and in the
Gurman variety 96 days.

As shown in table 2, the density of plantations in the
Slauta variety, with a planned 66.5 thousand units/ha, was

the best in option 6 and amounted to 64.4 thousand
units/ha. This is 1.7 thousand pcs/ha more compared to
the control variant. In the Gurman variety, the highest
indicator of plant density was noted on option 6, which
was 64.4 thousand units/ha. This is 2.1 thousand units/ha
more than the control. It was also established that the field
similarity of the varieties was greater in the 6th variant
compared to the control — by 2.5% in the Slauta variety
and 3.2% in the Gurman variety.

Table 2
Field similarity and biometric indicators of potato varieties for 2018-2020
Resemsh it Plant density, Field germination, Stem density Plant height,
thousand bushes/ha % per plant, pcs thousand pieces/ha cm
Slauta variety
1. 62.7 943 4.0 254.3 333
2. 60.0 90.2 4.4 264.9 373
3. 63.1 94.8 4.2 264.4 34.0
4. 64.0 96.2 3.7 2333 332
5. 61.3 92.1 4.1 250.7 335
6. 64.4 96.8 3.9 253.7 35.0
Gurman variety
1. 62.3 93.6 33 204.0 423
2. 62.3 93.6 33 205.3 43.6
3. 64.0 96.2 3.2 206.7 39.8
4. 62.3 93.6 2.4 151.1 38.4
5. 60.9 91.5 2.8 164.9 41.0
6. 64.4 96.8 33 2124 43.0

The number of stems per plant in the Slauta variety
was in the range of 3.7—4.4 pcs. The 4th, 6th and 5th
options showed the lowest indicators — 3.7; 3.9 and
4.1 pcs, respectively. A similar trend was also noted in the
Gurman variety, that is, the lowest indicators were in the
4th variant (2.4 pcs), S5th (2.8 pcs.) and 3rd variant
(3.2 pcs.) in comparison with the control . Stem density in
the Gurman variety ranged from 2.4 to 3.3 stems per plant.
So, the best indicators of the Slout variety were on the 2nd
and 3rd options, on which mineral fertilizers were applied.
In the Gurman variety, the best indicators were on the 3rd
and 6th options.

By the height of the plants, the studied varieties were
characterized by better indicators in the variants where the
tubers were treated with chelated fertilizers and different
rates of mineral fertilizers were used. In the Slauta variety,

the highest height was noted on the second variant —
37.3 cm and the sixth variant — 35.0 cm. In the remaining
variants, the plant height was within the range of 33.2—
37.3 cm. In the Gurman variety, the highest plant height
was set on the second version — 43.6 cm.

As shown in table 3, treatment of tubers at planting
and during vegetation with chelated fertilizers had a
significant effect on yield. Therefore, the increase in the
yield of tubers treated with Quantum Siamin — 0.5 Ut,
Diafan 3-18-18 — 2.0 1/t, Quantum SRKZ — 1.0 I/t in
combination with scattering NeoPsoKoo in the Slauta vari-
ety on the sixth variant was 10.2 t/ha. In the fifth option,
when NysP4sK7 was applied and the tubers of Quantum
Siamin, Diafan, Quantum SRKZ were processed, the
productivity increased by 8.9 t/ha. On the third option the
yield increase compared to the control was 7.8 t/ha.
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Table 3

Potato yields depending on the use of different rates of mineral fertilizers and foliar feeding, 2018-2020

Research options

Productivity, t/ha +,- to control

Slauta variety

1. Control 15.3 -
2. NysP4sKzo 20.2 +4.9
3. N50P60K9() 23.1 +78
4. Treatment of tubers during planting + treatment of plants during the growing season* 19.4 +4.1
5. NysP4sKyo + treatment of tubers during planting + treatment of plants during the growing season* 242 +8.9
6. NgoPsoKgp + treatment of tubers during planting + treatment of plants during the growing season* 25.5 +10.2
Gurman variety

1. Control 13.5 -
2. NusP4sKsg 18.4 +4.9
3. N60P60K90 20.6 +7.1
4. Treatment of tubers during planting + treatment of plants during the growing season* 18.0 +4.5
5. NusPssKq + treatment of tubers during planting + treatment of plants during the growing season® 20.4 +6.9
6. NeoPsoKgp + treatment of tubers during planting + treatment of plants during the growing season* 20.3 +6.8

In the Gurman variety, these indicators compared to
the control were: in the 3rd variant, 7.1 t/ha; in the 5th
option 6.9 t/ha and in the 6th option 6.8 t/ha. The highest
yield of potato tubers was provided by the Slauta variety
of 25.5 t/ha in the 6th variant. In the Gurman variety, the
highest yield indicators were obtained on option 3 - 20.6
t/ha and option 5 — 20.4 t/ha. The highest yield was shown
by the Slauta variety where different rates of mineral
fertilizers were used in combination with chelated
fertilizers.

The structural analysis of varieties is presented in
table 4. During 2018-2020, on average, the percentage of
the seed fraction prevailed in the structure of the yield of
two potato varieties. In the early Slauta variety, the

Table 4
Structural analysis of the tuber crop, 2018-2020

number of seed tubers obtained ranged from 198.4 to
313.6 thousand pieces/ha. The 6th option provided the
largest number of seed tubers. It yielded 313.6 thousand
pieces/ha, with a total weight of 16.8 t/ha with a
multiplication factor of 4.7. Also, the 5th variant stood
out, in which the number of tubers was 292.4 thousand
units’ha, with a total weight of 14.1 t/ha with a
multiplication factor of 4.4. The number of obtained seed
tubers in the Gurman variety ranged from 182.7 to 419.4
thousand pieces/ha. The mass of tubers in the sixth variant
was 16.6 t/ha with a multiplication factor of 6.4, and in
the second variant — 15.6 t/ha with a multiplication factor
of 4.3.

Yield of seed tubers per hectare

. R ti
Research options the number of tubers mass of tubers cegz(f)gziirl;m
thousand pieces/ha % in the structure ~ t/ha % in the structure
Slauta variety
1. Control 230.2 433 13.0 65.7 35
2. NysP4sKzo 274.2 50.9 15.0 68.5 4.1
3. NeoPsoKoo 275.7 45.7 14.1 68.4 42
i ing +

4. Treatment.of tubers durmg planting + treatment 198.4 375 94 557 30
of plants during the growing season*

5. NysP4sKqo + treatmer'lt of tubers d}lrlng planting + 2004 50.7 141 Q14 44
treatment of plants during the growing season*

6. NgoPsoKop + treatmel?t of tubers d}lnng planting + 3136 46.5 16.8 63.8 47
treatment of plants during the growing season*

Gurman variety

1. Control 282.2 52.8 15.3 76.9 42
2. NysP45K 284.7 57.7 15.6 71.7 43
3. NeoPsoKoo 264.3 50.2 144 68.2 4.0
4. Treatment'of tubers du'rmg planting + treatment 2286 43.9 17 747 34
of plants during the growing season*

5. NysP4sKqo + treatmer}t of tubers d}lrlng planting + 182.7 398 9.8 63.0 )38
treatment of plants during the growing season*

- —
6. NgoPsoKygp + treatment of tubers during planting 419.4 96.2 166 738 6.4

treatment of plants during the growing season*

After harvesting, the tubers were analyzed for damage
by soil pests. As evidenced by the data in table 5, the
damage of tubers by the wireworm in the Slauta variety in
the control had the highest percentage— 4.9%, and in the
sixth option, the lowest — 1.6%. In the Gurman variety,
the highest percentage of damage was found on the sixth
option —9.7%, and the lowest - 1.3% on the fourth option.

The highest incidence of diseases in the Slauta variety was
also noted in the control — 3.6%, and in the Gurman
variety in the first and fourth variants, where the
percentage of infestation was 11.1 and 11.2%,
respectively. The lowest percentage of damage in the
Slauta variety was noted on the second option, and in the
Gurman variety on the sixth option.
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Table 5
Damage to tubers by diseases and pests, 2018-2020

Research options Tl.lbers SEEe
diseases pests
Slauta variety
1. Control 3.6 4.9
2. N45P45K7() 33 2.0
3. N60P60K90 3,4 2.8
4. Treatment of tubers during planting + treatment of plants during the growing season.* 34 33
5. NusP4sKy + treatment of tubers during planting + treatment of plants during the growing season.* 3.5 1.8
6. NgoPsoKop + treatment of tubers during planting + treatment of plants during the growing season.* 3.5 1.6
Gurman variety

1. Control 11.2 3.5
2. NusP4sKg 7.1 5.9
3. NeoPsoKoo 10.9 2.4
4. Treatment of tubers during planting + treatment of plants during the growing season.* 11.1 1.3
5. NysP4sK5o + treatment of tubers during planting + treatment of plants during the growing season.* 6.6 1.7
6. NooPsoKgp + treatment of tubers during planting + treatment of plants during the growing season.* 42 9.7

After harvesting, tubers were sampled to determine
their suitability for the production of potato products,
namely chips and French fries. It has been established that
the Slauta variety is not suitable for processing into chips
and French fries. It had a high content of reducing sugars
(0.31-0.51%) and was characterized by a low quality score
of the finished product. The Gourman variety had better
indicators of suitability for processing into chips after
blanching (9.0 points). Before blanching, the suitability
score ranged with a slight deviation from 7.0 to 8.0.

Conclusions

1. It was established on average for the years 2018-
2020 that the Slauta and Gurman potato varieties
responded positively to the application of different rates
of nitroammofoska. But these varieties had better stem-
forming ability of tubers, field germination and other
biometric indicators in those variants where the tubers
were processed at planting and foliar fertilization was
carried out.

2. On average, for the years 2018-2020, the use of
chelated fertilizers together with nitroammophoska
increased the productivity of the Slauta variety to 10.2
t/ha, and the Gurman variety to 6.9 t/ha compared to the
control.

3. During 2018-2020, the percentage of the seed
fraction prevailed in the crop structure. The largest
number of seed tubers in the Slauta variety was provided
by the sixth variant, which yielded 313.6 thousand
pieces/ha with a total weight of 16.8 t/ha with a
multiplication factor of 4.7. The fifth variant also stood
out, in which the number of tubers was 292.4 thousand
units’/ha with a total weight of 14.1 t/ha with a
multiplication factor of 4.4. The number of seed tubers in
the Gurman variety ranged from 182.7 to 419.4 thousand
pieces/ha. The mass of tubers in the sixth variant was 16.6
t’/ha with a multiplication factor of 6.4. Therefore, the
largest yield of seed tubers was obtained in the variants
where chelated fertilizers were used and nitroammofoska
was applied when planting potatoes

4.In the Slauta variety, the lowest percentage of
tubers damaged by soil pests was found in the sixth
option, where mineral fertilizers NeoPsoKoo were applied,
spreading + treatment of tubers during planting +
treatment of plants during the growing season. In the

Gurman variety, the lowest percentage of tubers damaged
by soil pests was found in the fourth option, where the
tubers were processed during planting and foliar feeding
of potatoes was carried out.

5. The Gurman variety is characterized by better
indicators of suitability for processing into potato
products.
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gaining relevance, which contributes to the development of the medicinal plant market. The purpose of the article is

to analyze the impact of agroecological factors on the yield and quality of medicinal plants in Ukraine as factors of

the industry development. Among the most promising and popular medicinal plants grown in Ukraine, Echinacea
Poltava State Agrarian purpurea, mallow flower, blue cornflower and St. John's wort were considered. It has been determined that it is better
University, to plant Echinacea purpurea in the 3rd decade of March, carry out seed stratification for 3045 days and pre-sowing
1/3, Skovorody str., Poltava, treatment with a growth stimulant. Increasing the yield of thizomes and roots of Echinacea is possible when carrying
36003, Ukraine out moldboard plowing of the soil during the main cultivation to a depth of 20-22 cm. The measures to ensure the
yield and quality of mallow are considered: seed stratification for 15 days; sowing in warm and well-moistened soil
at the optimal time as for late spring; joint crops with corn; fertilizing with organic and mineral fertilizers in
accordance with the growing season; weed control. The agro-ecological factors of the productivity and quality of
blue cornflower are revealed: good predecessors (clean or engaged fallows, grains, row crops and leguminous crops);
sowing in autumn (3" decade of October); seed stratification for 30 days; the usual row sowing method (with a row
spacing of 15 cm). To produce high yields and quality of St. John's wort: the best predecessors (clean or occupied
fallow land, cereal crops); for seed propagation, stratification for up to 45 days or pre-sowing irradiation of seeds is
necessary; for seedling propagation, it is advisable to add peat and peat to the substrate; fertilizing with mineral and
organic fertilizers according to the years of life; forming a planting density of up to 83 thousand plants/ha.
Keywords: medicinal herbs, Echinacea, mallow, blue cornflower, St. John's wort.

BruiuB arpoexkoJioriYyHuX YMHHHUKIB HA BPOKANHICTD i AKICTH JIKAPCHKHUX KYJIbTYP

B. B. Oninko | C. B. 'opaiecbka

TonTaBchKHii Aepramit Jlikapceki pociuHE OynH HaiifaBHINIO (HOPMOIO0 NPHPOJHHUX JIKiB, Ky Majo IIOACTBO, i BOHA Oyla Maibke

arpapHuii yHiBepcuTer, 3a0yTa 3 PO3BMTKOM TpaauLiiiHOl MequuuHu. OHAK, OCTaHHI JEKiNbKa NECATHIITH JOCHIIKEHHS HATypalbHUX

. TTonrasa, Ykpaina 3ac0o0iB HaOMpae aKTyaIbHOCTI, IO CHPHSE PO3BUTKY PHHKY JIIKapCHKUX POCIHH. METO0 CTATTi € aHali3 BIUIUBY
arpoeKOoJIOrYHUX YMHHHKIB Ha BPOXKAHHICTS 1 SIKICTB JIIKAPCHKUX POCIUH B YKpaiHi sk (aKTOPiB PO3BUTKY raiysi.
3-noMiX HaifOiIbII HePCIeKTUBHHUX 1 MOMYJSIPHUX JIIKAPCHKHUX POCIIHH, 110 BUPOILYIOTECS B YKpaiHi, PO3IISTHYTO
exiHalelo MyPIyPOBY, MaJbBY, BOJOLIKY CHHIO Ta 3BipoOiit 3Biuaiinuii. [lokasaHo, 1110 exiHaLelo MypIypoBy Haii-
Kpallle BUCIBaTH y TpeTiil Jekaai Oepe3Hs — Ha MOYATKy KBITHS, NPOBOAWTH cTpaTH(IKALiI0 HACIHHS MPOTATOM
3045 ni6 1 nepea-nociBHUi 0OPOOITOK CTUMYIATOPOM pocTy. [TiIBUILICHHIO YPOXKAHHOCTI KOPEHEBHUIL i KOPEHIB
exiHalel CrpHse IPOBEICHHS OCHOBHOTO 00pOOITKY I'PyHTY Ha riubuHy 20—22 cM, BYacCHI IPOMOJIKM HA TEPLIMI
pix BereTamii, Mi/DKUBIEHHA. PO3MISHYTO 3axoAuM IIOJO0 3a0e3NedYeHHs BPOXKANHHOCTI i SKOCTI MalbBH:
cTpatudiKaris HaCiHHS MPOTAroM 15 1i0; MOCIB B ONTUMAIIbHI CTPOKHU 1 BOJIOTHIT IPYHT; ITiPKUBICHHS MiHEpallb-
HUMH JOOpHBaMH BiIOBIIHO JI0 €TaliB BereTauiifHoro nepioqy. PO3KpHTO arpoeKoIoriqyHi YHHHUKH BPOXKAHOCTI
i SIKOCTi BOJIOIIKU CHHBOT: CIBOA MPOTATOM OCIHHBOTO Mepioay abo BECHOIO; cTpaTudikamlilo HaCiHHS, 3BUYANHUI
psiakoBHil crioci6 ciBOH, GopoThba i3 Oyp’sHamu. s GopMyBaHHS BHCOKOI BpOXKalHOCTI i sIKOCTI 3BipoOOIO
3BHYAWHOrO: Kpalli IONepeHNKN (IUCTHH a0o 3aifHATHI Hapu, 3epHOBI KOJOCOBI KyJIBTYPH); 32 PO3MHOXKCHHS
HaciHHSM HeoOXinHa crparudikamnis npoTsaroM 1o 45 ni6 abo mepearnociBHa 0OpoOKa HACIHHS; 32 PO3MHOXKEHHS
pO3caHUM CII0OCOOOM JOLIBLHO J0/1aBaTh Topd i neperHiil y cyOocTpaT; MmiPKUBICHHS JOOPUBaMH BiIIOBIIHO 10
POKIB XUTTS; POPMYBAHHS ONTUMAIBHOI IIITEHOCTI MOCIBIB.

KumiouoBi ciioBa: tikapchKi poCinHu, exiHales, MajibBa, BOJIOIIKA CHHS, 3Bipo0iil 3BUYaiHHMIL.

Bioniorpagiuaunii onuc pus uuryBauusi: Ouinko B. B., I'opoiscvoka C. B. BIiiuB arpoeKoIOriuHUX YNHHUKIB Ha BPOXKAMHICTD 1 SIKICTh JIIKAPCHKUX
KynbTyp. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 34-38.

Scientific Progress & Innovations e 26 (2)
34


https://journals.pdaa.edu.ua/visnyk
mailto:valentyna.onipko@pdau.edu.ua
mailto:valentyna.onipko@pdau.edu.ua

Beryn

3 JaBHIX 4YaciB POCIMHHM, LIO MICTSTh KOPHUCHI Ta
JIKYBalbHI BJIACTUBOCTI, Oy/nW BiJIoMi i BUKOPHCTOBY-
BaJIMCS JIJIs1 BUTOTOBJICHHS TPAAMIIHHIX JIIKIB 1y (hapMa-
LEBTUYHIA  MPOMHCIOBOCTI, Yy BHIVISAI  HACTOIB,
EKCTPaKTiB, BimBapis Tomio [ 1]. [TigeuieHHs 00i3HAHOCTI
10710 OOIYHMX e(PeKTiB, MTOB’I3aHIUMH 3 TPaIULIHHIMU
(hapMalneBTHYHUMHE [IpenapaTaMyi BBAKAETHCS OCHOBHUM
(akTOpOM 3pOCTaHHS MOMHUTY HA JIIKAPCHKI POCIHHH y
MaiOyTHbOMY. 3a TpPOTHO3aMH, BUCOKa MOUIMPEHICTH
XpOHIYHUX 3aXBOPIOBAaHb 1 3pOCTAlOUMH IONMUT Ha
IbTCPHATHBHI METONIU JIIKyBaHHS TaKOX CIIPUSIOTH
NOAAJBLUIOMY PO3BHTKY LILOTO pUHKY [2]. OKpiM 1pOTO,
BUPOILIYBaHHS JIIKAPCHKUX POCIMH € OJHUM i3 CHOCOOIB
3MEHILICHHS ~ AHTPOIIOTEHHOTO  HABaHTAXEHHsS  Ha
pupoxy, 3a0e3NeYuTn MOCTIHHUN NOXIA y CUIBCBKHX
rpoMasiax. Hampuknan, KyJIbTUBYBaHHS —JIKapChbKHX
pociuH y OorapHux yMmMoBax abo Ha HHU3bKOBPOXKaWHHX
3eMJISX, a 1HOAI I BHOIIEHHS HAIlOHAIBHUX 3€MEIb
HABKOJIO CiJT JUIsS BUPOIIYBAHHS JIIKAPCHKIX POCIIMH, Ma€e
0arato nepeBar: eKOHOMisI CLITLCHKOTOCIIOIAPCHKOTO CIIO-
JKMBAHHS BOJIM, 3MCHIICHHS HABAHTAXXEHHS HA TIPUPO/TY,
30epeKEHHsI BOJIU Ta IPYHTY, CTBOPEHHS pOOOYHX MiCI(h
i ouBepCH(IKOBAaHUX MOXOIIB, 3MCHIICHHS MIirparii,
aKTUBI3AIlI0  CIIBCBKOI  €KOHOMIKH,  ITOCTA4aHHS
JMKapChbKUX POCIHMH, HEOOXimHUX (apManeBTUIHUM
KOMITaHIsIM, TIOKpAIEHHsI HABKOJHUIIHHOTO CEpPEIOBHUIIA,
PO3BHUTOK TYpU3MY # 1HIYCTpIi CIJIbCHKOTO €KOTYPU3MY,
rapaHTisi 30epeXeHHs BUIOBOTO PI3HOMAHITTS POCIUH i
TFeHEeTUYHUX pecypciB Tomo [3].

VY GaraTtbox KpaiHax, 110 PO3BHBAIOThCA, iToTEparnis
BH3HAHA BAXJIMBOIO YAaCTUHOIO CHCTEMH JIKyBaHHS. 3a
maHuMu BceecBiTHROI oOpraHi3ailii OXOpOHH 3IOpOB’S,
nonax 80 % HaceneHHs cBiTy BuKopuctoBye 200 BHIIB
JIKIB JJIs JIIKYBaHHS CBOiX 3aXBOPIOBaHb, a moHayn 30 %
BHJIB POCIUH Y CBITI BHKOPHCTOBYIOTHCSI B MEIMIHHIX
OUISIX. 3HUKHEHHS JIIKapChKUX BUJIIB POCIHH MOXKE MaTH
Cepiio3Hi Ta HETaTUBHI HACTIIKA JUIS JEFOJICTBA, OCKLITBKHI
MEBHI 1X BHIU HE MOXKJIMBO 3aMIHUTH B MEAMIIMHI, TTOPY-
LIYETHCSI PIBHOBAra y JI0BKIJUI, 3aIIyCKA€ThHCS JIAHIIOTOBa
peaxuist 3MiH, 110 IPU3BOJUTH 110 3MiHHU JOBKULISL. Y BCIiX
CyCITbCcTBaX OiOPI3HOMAHITTS BBaXKAE€THCS HAIlIOHAIB-
HUM Han0aHHsAM, a 30epekeHHS Oi0JOTiYHHX pecypciB
mpu3Bee /10 iX eeKTUBHOT EKCILTyaTallil Ta HAyKOBOTO
3aCTOCyBaHHS B MalOyTHROMY [4, 5].

OcranHiM 4acoM B  YKpaiHi  BHUPOIILyBaHHS
JIIKapChKUX POCIMH HaOWpae yuMaali OiIbIIoi MOmyIsp-
HOCTI cepel BITYM3HSHHUX (epMepiB, OCKUIBKH B
CY4acHHMX YMOBax Iisl raly3b CUILCHKOTO I'OCIIOJIAPCTBA €
BHUCOKOPEHTA0CIbHOIO. 3TiIHO 31 CTaTUCTHKOIO, 3
JIKapChKUX POCIHH BUTOTOBIAIOTHCS Oinbrie 40 % ycix
MEIMKAMEHTIB, y ToMy uucii 75 % — mikiB [6]. Jlikapchki
POCIMHU  BUKOPHCTOBYIOTBCS Yy  (hapmanenTuii,
KOCMETHYHIM 1 XapuoBid Tamy3sX, TPaguIlidHiin i
HeTpaJuLiiHIA MEIUIMHI, CITECHKOMY TOCITOAapCTBi [7].
BukopucraHHsi HATypaJbHUX MPUPOJHUX KOMIIOHEHTIB,
0COOJMBO JTKAPCHKUX TpPaB, y Jikax ab0 KOCMETHII
HaOyBae Bce OLTBIIOT MOMYJIIPHOCTI 3 KOXKHHAM POKOM, 1110
OPU3BOAMTH 1O CTAaOUILHOTO 3pPOCTaHHs IOMUTY Ha
JIIKapChKi POCIIMHU Y CBITI.

Hapasi 3HauHa 4YacTMHa JIKapChbKHX DOCJHH, IO
BUpOIIEHa B YKpaiHi, eKCIOPTYeTbCS y KpaiHu

€C (TTonpury (mo 50 % Bciei cupoBunu), Himeuuuny,
Yexito, Ppanmiro Tta inmi) ta CHIA. He wMenm
MEPCIICKTUBHUMU € TaKOXK pUHKH SImoHii it ABcTpautii [8].
Y 3B’a3Ky 3 I1MM 30UIBLIYETHCS MOCIBHA ILIOIIA
JIKapChKUX POCIMH, sika y 2022 pori 3a naHUMHU
Jlep>kaBHOTO KOMITETy CTaTHCTHKHM CTaHOBHJIa 3,8 THC.
ra, TOJI SIK 3arajbHui 00csaT BUpoOHUITBa — 27 THUC. 11 [9].
JloIiNbHO TakoX 3ayBaKMTH, IO PUHOK EKCIIOPTY
JiKapchKuX pociuH 3 Ykpainu B 2022 pori 301TsmuBCs
Mmaxke Ha 30 % i ctanoBuB 12,5 mute nomapis CILA, Toni
gk me y 2017 pomi — 7,5 mutH momapis [10].

HaiiGinpmiMu ~ CHPOBHHHMMH  OOJIACTSIMH €
Binaumpka, Bonmunceka, Cymchka, mepmii ABi 3 SKHX
3a3HAJI0 3HAYHOrO 30UIBIICHHS pPOOOYOi CHIM dYepe3
MITpalilo HaceJeHHs B HAaCNiJOK IOBHOMACIITaOHOTO
BTOPTHEHHS KpaiHu-arpecopa. Bcboro Ha ykpaiHCbKOMY
PUHKY HalidyeThCst 5—6 BENUKMX KOMIIaHIH, sKi
EKCIIOPTYIOTb JIIKAPCHKI TPaBH 110 BCHOMY CBITY.

B VYkpaini Bupomyerscs Oinblie 25 BHIIB Pi3HHX
JKapChKUX KyITBTYP, KOXKHA 3 IKUX Ma€ CBOi OCOOMBOCTI
i IHAUBiTyaTbHY TEXHOJIOTIIO BHPOIITYBaHHS.
3a3HauaeThCcs, MO Yy cdepi BUPOIIYBAHHS JKAPCHKUX
POCIMH KOHKYpEHIisl (pakTHIHO BiJICYyTHS, a ToTpeda y
HUX TIOKpUBAaeTbcs Bchoro Ha 60 %. Takox
MEePCIEKTUBHICTh BUPOILYBaHHS JIIKAPCHKUX POCIHH JJIsI
BITUM3HIHUX arpapiiB MoJsirae y peHTa0eIbHOCTI, sIKa 3a
OLIIHKaMHM eKCIepTiB y mepuii 4 poku ckianae Bix 46 %,
TOJII SIK y HAacTynHi € Bumioro [7]. Bapricts pocnuHHOT
CHPOBUHHM 3aJIE)KUTh BiJ CUTyauii y CBITi, Bpokaro Ta ii
KIJIBKOCTI Ha PHHKY, IIO OOYMOBIIIOE HEOOXIIHICTH
OpIEHTYBAaTHCS Ha Ti POCIMHH, IONUT B SIKUX HE33/10BO-
JICHUH 1 aKTyaJIbHUI.

OTKe, 3 METOI0 PO3LIMPEHHS ACOPTUMEHTY BUPOIILY-
BaHHS JIIKapCHKUX POCIAMH B YKpaiHi, MiABUINEHHS iX
YpOXKaifHOCTI ¥ SIKOCTIi, a OTKe 1 IpUOYTKOBOCTI, PO3TIIs-
HEMO BIUIMB arpOEKOJIOTIYHUX YMHHUKIB Ha 111 (haKTopH
HaWOUIBIl TOMYJISIPHUX 1 TEPCHEKTHBHUX, HAa HaIly
JIYMKY, JIIKApChKHX POCIIUH B YKpaiHi.

Tak, 3HaYHOT MOMYJISIPHOCTI Yy 3B 53Ky 3 €MiAEMIEr0
COVID-19 orpumana exinanes mypiyposa (Echinacea
purpurea (L.) Moench.) [11], sika BUKOPUCTOBY€ETHCS IS
JmikyBaHHsA ~ Oe3midi  3aXBOPIOBaHb,  BHUKIMKAHHX
0CJIa0JIeHOI0 IMYHHOIO cucTeMoro [12]. JIns mokparieHHs
MOCIBHUX SKOCTEH HACIHHS eXiHalei JOIIIBHO IPOBO-
mutn  crpatudikamiro Ha 30-45 mib, 3aBESIKH YoMy
301BIIy€eThCS eHepris mpopoctanust Ha 9-20 % (mo 78—
82 %), a cxoxicTh HaciHHA — Ha 10—-11 % (mo 93 %) [13].

YpokaliHICTh KOpEHEBHI] 1 KOpPEHiB exiHalei, a
TaKOX BMICT Y HUX €KCTPAaKTHBHUX PEUOBHH 3aJIeXkKaTh
Bijl piBHS arpotexHiku. OnThMizais yMOB BUPOILyBaHHS
POCJIMH MUISXOM BHU3HAUCHHS HAWOUIBII MPUAHATHUX
rpajgamii TpaauIifHAX TEXHOJOTIYHUX 3aX0iB J03BOJISIE
IIJIECTIPSIMOBAHO  PETYIIIOBATH TPOAYKTHBHICTH KYJIb-
TypH. 3a pe3yiabTaTaMu AoCHiKeHs [ 14, 15] cepen mpu-
HOMIB  OCHOBHOTO OOpOOITKY TIpyHTY Halkpai
MMOKa3HUKH 3a0e31evyBajia opanka Ha riauouHy 20—22 cMm.
Cepen cTpoKiB ciBOM Haiie(heKTUBHIIIO BHSABUIACT 3
nekana Oepesns. IlepcrieKTMBHUM 3 TOYKH 30Dy
MOKpAIlEHHs] PE3yJIbTAaTiB BUPOOHMIITBA JIIKAPCHKOI
CHPOBUHH eXiHallel € pO3LIMPEHHS €JIEMEHTIB TEXHOJIOTi-
YHOTO 3a0e3leueHHs] 32 PaXyHOK OoOpoOKM HACiHHA Y
NEepeNnoCiBHUM  MepioJy  CTHUMYJSITOPOM  POCTY,
HarpuKiag ArpoCTUMYJIIHOM.
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BrpoBamkeHHsT oNTUMaIbHUX BapiaHTiB KOYKHOTO 3
JOCITIHKYBaHUX (DAKTOPIB y TEXHOJOTII0 BUPOIIYBaHHS
exiHarei, 3a0e3MeunTh MOE€JHAHHS X MO3UTUBHOI mil Ta
CTBOPEHHSI CIPUSTIMBOIO arpoTexXHiYHOro (oHy s
(hopMyBaHHSI KOPEHEBHII] i KOPCHIB 3 BUCOKUM BMICTOM
EKCTPaKTUBHHUX PEYOBHH.

OpHa 3 MEPCHEeKTUBHUX BUAIB JIIKAPCHKUX POCIIHH €
ManeBa (Malva sylvestris L.) [16], sxa 31aBHa Bigoma sk
TeXHIYHa, KOPMOBa, JiKapCchKa, XapuoBa Ta JEKOpPaTHBHA
pocmmaa [17]. 3a pesymbratamm gociimxeHb [18, 19]
arpoeKOJIOTIYHI YUHHWKH BIUITMBAIOTh HA BPOJXKAIHICTE,
0i0OTiYHY aKTHBHICTH 1 XIMIYHMHA CKJIaJ CHPOBHHH.
lapHUMU TIOTIEpEHUKAMU IJI1 MajbBU € 3€pHOOO0OOBI,
OJHOpIYHI TpaBW, KopeHe-wiofu. JIis migBUIEHHS
BPOXKAHOCTI 1 SIKOCTI JOLJIbHE BHECEHHS OPraHIYHUX i
MiHepaibHuX 100puB. Tak, 3a BHeceHHs 20 T/ra opraHiku
ypoxaiiHicTe 6iomacu 3poctae Ha 42,4 % (o 470 w/ra).
HacinHs BUCIBa€THCS y OCTATHBO IMPOTPITHHA IPYHT 3a
TEpMiHiB, ONTUMAJIBHUX JUIA CIBOM Mi3HIX SPUX KYJIBTYp
[20, 21] mupoKOPSAHAM CITOCOOOM 3 ITHPHHOIO MIKPSIIb
y 60 cMm i BincTanHIO Mixk pociuHamu 30 cMm [22].

[Ipu mocanti B meperHiii i McoK y TeIIMYHIX YMOBaX
BHU3HAYECHO CX0XicTh 35 % [23]. OnmHak, Ui MOMIMIISHHS
MOCIBHUX SIKOCTEH HACiHHS MaJIbBU JOLIIBLHO MTPOBOIUTH
crpatudikamiro mpotsirom 15-30 xi6 mpu +3 °C, o
NpU3BOJUTH [0  CYTTEBOIO  3pPOCTAHHS  CHeprii
npopoctaHHs Ha 65,6 %, a jJabopaTOpHOI CXOKOCTI —
Ha 46 % BigHOCHO KOHTpOJItO [13].

[eprui 14-20 nHiB micns ciBOM MabBa PO3BUBAETHCS
Jy’K€ TIOBUIBHO 3 ()OPMYyBaHHIM KOPEHEBOI CUCTEMH Ha
rmbwuHiI 1-10 cM, 10 BUMarae 3HANICHHS Oyp’sHIB mepe
ciB6oro [24]. [Ing 3HAYHOTO TMOJNIMIICHHS pOCTy Ta
PO3BUTKY pOCIHH TPOTSITOM BereTamii HeoOXiTHO
JeKiTbKa MiHKUBIECHb a30THUMH Ho0puBamu (N) y HOpMi
3045 wra. Takok MO3WTHBHO HAa PICT, BPOXKAMHICTH
HaCiHHA MaJbBH Ta MHOTO IIOCIBHI $KOCTiI BIUIMBA€E
BHeceHHsT NPK (N30.45Ps0Koo) Ta OiomoOpuB (Habip 3
MillaHux KyJaeTyp Bacillus spp., Candida spp. i
Trichoderma spp. y Hopmi 36 ni/ra) [25].

Jlo TNepCcrleKTHUBHUX JIKAapChbKUX 1 JEKOPaTHBHHUX
KyJIbTYp BigHOCSTH Bojyomky cuHio (Centaurea
cyanus L.), sKka XapakTepu3yeTbCS HECTaOUIBHUMHU
apeaiaMy BHPOLIYBaHHS Ta HE OTpUMAala JOCTATHHOTO
momupeHHs B YKpaiHi, Ha Bigminy Bix Himewuwswm,
Asgcrpii Ta llIBefinapii [26]. BimoMo, 1110 BOJIOIMIKY MOKHA
CIATH MK O3UMYy YM TiA3UMHIO POCIIMHY, a KpalluMH
TOTNIEpEeTHUKAMY € 3alHATHNA a00 YUCTUH MapH, 3epHOBI,
mpocanHi Ta 3epHO0000BI KynbTypu. IIpopocranHs
HaCiHHS 3aJISKUTh BiJl TEMIIEPATYPH 1 CTAHOBUTH: 12 11i0
3a temneparypu +2 °C, 7 1i6 — +5 °C, 2 noodu — +15 °C.

BpaxoByroun 3a3HaueHi O0i0JIOTiUHI 0COOIHMBOCTI
BOJIOLIKM ICHYIOTH PIi3HI CTPOKM CiBOM — BOCEHH
(III nexami xoBTHS) Ta HaBecHi (III mekama OepesHs).
3rigHo 3 JOCTIKEHHAMH [27] 3a YMOB CiBOM BOJIOIIKH
BOCCHH CTBOPIOIOTBHCS OUTBII CHPHUSATINBI YMOBH IS
IHTEHCHBHOTO PO3BHUTKY POCIHH Ha BECHY HACTYIHOTO
poKy, 110 crpuse (GOpPMYBaHHIO HAJ3eMHOI Macu
(KUTBKICTB IUCTKIB 1 IX Maca, KiTbKICTh CYIIBITh).

CXOXICTh HACiHHS BOJIOIIKH CTaHOBUTH 70—78 %,
OCKIJIbKM HOMY XapaKTepHI BHCOKI IOCIBHI SIKOCTi Ta
BIJICYTHICTh MIC/IA30UPATIbHOrO mepiony crokow [28].
PesynbraTu nociimkenss [13] cBinguats, mo crpatudika-
miss mpotsrom 30 nmi6 3a temmeparypu +3 °C crpuse

3pocTaHHIO eHeprii npopoctanus Ha 7,5-10,0 %, Toxi sx
BIUIMB Ha JIaOOPaTOPHY CXOXICTh BHUSBUBCS HEIOCTOBIp-
HUM y Mexax 3,4—5,7 % 10 KOHTpOJIIO.

JIOIiBHO BiA3HAYKTH, 110 HA MPOAYKTUBHICTH BOJIO-
IIKH CYTTEBO BIUIMBAE apXiTEKTOHIKA ITOCIBIB 1 LIUIBHICTD
po3TairyBaHHS pPOCIMH B arpoueHosi. Tak, uepe3
3aryIieHicTh MociBiB (POPMYIOTECS POCIUHHM 31 ClIaOKUM
rajly’>KeHHsIM cTe0J1a, 10 € IPUYNHOIO0 3HIKEHHS opMy-
BaHHS CyLBiTh. Koli pocivHu MarTh CHPHATIHBI €KO-
JOTiYHI YMOBH Ta JOCTATHIO IUIOILY JXHBJICHHS, Taly-
JKEHHS TPOXOIUTH OINBII aKTHBHIINIE, IO MiATBEPIKYE
psMa KOpeJIsIiitHa 3IeKHICTh MiXK IIUPUHOIO MIXKPSIIb
1 KiBbKIiCTIO cynBiTh. JocmimkeHHsaM [29] BcTaHOBIIEHO,
1o yepe3 15 i miciast Ho4aTKy LBITIHHS BOJIOLIKH TOYH-
HA€ThCsl aKTUBHE PO3LBITaHHS KOIIWKIB, sike depe3 35—
40 116 cTpiMKO 3HIKYyeThCs. Bike dyepes 5458 ni0
3aBEpLIYETHCS HIOBHUN LIMKII KBITYBaHH:. Bu3HaueHo, mo
3a 3BHYAWHOTO PSIKOBOTO CIIOCOOY CIBOM (3 IIMPUHOIO
MDKpsiab 15 cM) oTpuMaHO OLIBLIY TPOIYKTHBHICTB
Ha 67,1-70,9% y TOpIBHAHHI 3 IIUPOKOPSITHUMHU
criocobamu (45cm 1 70 cM) 3aBASKK OUTBIIIHN KiTBKOCTI
POCIIMH Ha OJMHHLIIO [UIOLLI.

BaxmmBolo Ta  NEPCIEKTHBHOIO  JIKAPCHKOIO
POCIMHOIO TakoX € 3Bipobii 3BuuanHuil (Hypericum
perforatum L.), Akuii IIUPOKO NONIMPEHWH HA BCIH
Teputopii  YkpalHM 1 HAaJIEXKHTh J0 HAHOLIBII
MOMYJIAPHUX JIIKAPCHKUX POCIHMH 3aBISKU LIUPOKOMY
Jiana3oHy JIKyBaJbHMX  BiactuBocteit  [30, 31].
OCKITBKHM 32 PaxyHOK TUKOPOCIIOi CHPOBHMHH IIONHT Ha
BHYTPIIIHEOMY PUHKY 32/I0BOJILHSIE€THCS JIUILIE YACTKOBO,
aKTyaJlbHe HOro INpOMHCIIOBE BUpOILIlyBaHHs. Kpamum
HONEPEAHNKOM ISl POCIMHH € YUCTHH 1 3aiHATHH mapwu,
3€pHOBI KOJIOCOBI KYJIBTYPH.

3Bipo0iii 3BHUAMHNI € 0araTopivHOI0 POCIHHOIO,
KA PO3MHOXYETBCS HACIHHAM (IOCIB BOCEHH abo
PaHHBOIO BECHOIO) 200 po3CcaTHIM METOIOM (BECHOIO). 3a
PO3MHOKEHHSI HACiHHs HEOOXIIHO BpaxoBYBaTH, LIO
BOHO YaCTO HE CXOIWThH IICHsA CiBOM Ha MEpPIIHA pPik
cTBopenHs twiaHtanii [32]. Y mocmimkenni [13] Oyno
MPOaHaJli30BaHO BIUIMB cTpaThdikauii Ha NOCIBHI SKOCTI
HaciHHs 3Bipo0OIO Ta BU3HAueHO, mo micist 15-30 mi6 —
30LIBIIYETBCS €HEeprist MpopocTaHHs Ha 2—3 % BiITHOCHO
KoHTpomto, uepe3 45 mi6 — ma 13 %. Bim3nadueno
TIO3UTUBHUI BIUTUB HA JIJAOOPATOPHY CXOXKICTh Y pe3yJib-
TaTi cTpaTHdikamii IpHU MTOHMKCHUX TEeMIIEpaTypax —
30impmenas B 1,05 (15 mi6); 1,09 (30 xi6); 1,18 pasm
(45 nio).

3acmyroBye Ha  yBary [IOCTIKEHHSA, KOTpE
BCTAHOBJIFOE MOXKJIMBICTh 32aCTOCYBaHHS MEPENIIOCIBHOTO
OINPOMIHEHHSI HACIHHS 3BIp00OI0 3BHUYAIHOTO B iHTEpBai
103 1-35 I'p, wio crnpusie 30UIbIIEHHIO HOTO MPOAYKTHB-
HOCTI Ta migBuIIye GpapMalieBTHUHY IIHHICTb JIIKapChKOT
cupoBuHH [33].

BpaxoByroun, o pociuHu 3Bipo00r0 3BUYaHOTO Ha
MOYATKOBHX €Tanax OHTOTeHEe3y IMOBUIEHO PO3BHBAIOTHCS
(ycknmamHeHWH — TIpoLleC — BHPONIyBaHHS), Ha0yBae
HEePCHEKTUBHOCTI HOTO PO3MHOXKEHHS PO3CaHUM METO-
nom [30, 34]. BusHadeHo, 110 Ha PO3BHTOK PO3CaaH
NO3UTUBHO BIUIMBA€E JOJaBaHHA y cyOcTpaT Topdy Ta
MEPErHoo, 3aBasku skomy dyepe3 50—60 mi0 Bucora
marony pmocsrama  3,7-4,5c¢cM 1 HapaxoBYBajoCs
7,4-8,5 muctkis [34].

Scientific Progress & Innovations e 26 (2)

36



3a1st OTPUMAHHS [TOTEHIIIHHO BUCOKOT BPOYKAMHOCTI
CyXOi CHPOBHHH 3Bip000I0 3BHUAITHOTO PEKOMEHIY€EThCS
BHOcUTH 50 Kr/ra MiHepaJibHUX 1 35 T/ra OpraHiyHHX
JNOOpHB TMiJi OCHOBHMH 00po0iTOK IpyHTY. JominbHo
TaKOX 3/1iIHCHIOBATH IMiPKUBICHHS TPOTSITOM HACTYITHUX
POKIB JKUTTS pociauH y HopMmi 50-60 kr/ra nirogoi
pevoBurn NPK [30]. 3rimHo 3 mocmimkeHHsM [35]
OTPUMAaHHIO CTaOUIFHOI BPOXAaWHOCTI CyXOi CHPOBHHH
BHCOKOI SIKOCTI CIIpHs€ BHECEHHS a30THOro mAo0pHBa B
aMOHIHHIN (hopMi y cepenHiit HopMi azoTy — 60-90 kr/ra.
JHoseneno, mo 3a BHeceHHs a3oTy (250 kr/ra) Ta pocdopy
(100 kr/ra) MoOXHa OTpHMAaTH HAWBHWIIY BPOXKAWHICTH
CyXxoi CcHpOBMHM 3Bipo6oro 3Bmyaiinoro (1053,9 r/m?),
a TaKOXK BU3HAYEHO 3JISKHICTh MIXK KUIBKICTIO KBITY4HX
cTebelt i BMICTOM TiNepUIMHY B CUPOBHUHI [36].

VY pesynbrari pociijkeHHs [37] BHUSABICHO Ii/IBHU-
LIEHH TPOAYKTHBHOCTI IUTaHTAalii 3Bip000I0 3BHYalfHOTO
31 3pOCTaHHAM KUIBKOCTI BHCa/PKEHHX POCIHMH Ha 1 ra.
Tak, y nepmuii pik Beretarii pocIrHU HalBUINA BPOXKaKi-
HICTH cyX0i TpaBu y 3,76 T/ra oTpuMaHa 3a HaHOUTBIIOT
KUTBKOCTI BHCAIKEHUX pociuH — 167 tre. poci./ra. Ha
IpyTUd piK Bereramii HaHOUTBINAa BpPOXKAHHICTH CyXOl
CHpOBMHH y po3mipi 3,96 T/ra Oyma 3a TyCTOTH
83 tuc. poci./ra. BuzHadeHo, 10 3a MOJAIBIIOTO 301JTh-
[ICHHS KUTBKOCTI pOCiiH Ha | ra BinOyBa€eThCs 3HMKESHHS
BPOXKAWHOCTI 3Bip00010. BUsBIIEHO TaKOXK, 110 HAKOLIBII
CTPHUSTINBI YMOBH JJIsl POCTY Ta PO3BUTKY POCIINH 3BipO-
0010 3BHUYAIHOTO CKJIQAAI0ThCS 32 HAMBHIIOi HOPMH BHE-
ceHHs 100puB — NigoP 130K 50. [Ipu oMy, y meprmid pik
BpOXKaiHiCTh cyxoi cupoBuHHU Oyna 3,31 T/ra (Ha 38 %
Oinbplle 3a KOHTPONb, ©Oe3 J00puB), Ha JpPyrui
pik — 4,15 1/ra (Ha 25,4 %).

TakuM 9MHOM, BHPOIIYBaHHS JIIKAPCHKUX POCIHH B
VYkpaini Hapa3i € IepCIEeKTUBHUM SK IS 3aI0BOJCHHS
BHYTPIIIHIX TOTpeO, Tak i UII eKCIOpTy, 0 moTpedye
OTPHMaHHS CTabUIBHUX 1 AKICHUX BpokaiB. Ilpu npomy,
HEOOXITHO BPaxOBYBaTH CBITOBI TEHACHIIT (0COOIHUBO
PO3BHHYTHX KpaiH) LIOAO0 BHKOPHUCTaHHS Yy ¢apma-
HEBTHYHIN, KOCMETHYHIH, Xap4yoBili Ta IHIIMX Taly3sx
JIKapChbKUX POCIIMH, BHUPOIIEHHX 3a OpTraHiYHHMHU
CTaH/apTaMH, 3 METOO TOJIIIIIEHHS SIKOCTI, Oe3NeKn Ta
e(EeKTUBHOCTI ~ TOTOBMX  NpenapariB  POCIMHHOTO
roxopkeHHs [38]. BupormnyBaHHS JiKapChKUX POCIHH B
YKpaiHi HOBUHHO BPaXxOBYBAaTH arpOEKOJIOTiYHI YHHHUKH
BIUIMBY Ha iX BpOXKaHHICTH 1 sKiCTh, 3abe3rnedyBaTh
moTpeOr  CIOXKMBadiB 1 BPaxOBYBaTH MIiKHApPOIHI
TIPUHITAIIA BHCOKOI SKOCTI IUIA CEPifHOTO BHPOOHHIITBA
POCIMHHUX MPOIYKTIB, IO CePTUPIKYIOTHCA SIK JTIKapChKi
3aco0M.

BucHoBkn

MeTtoro cTarTi € aHaji3 JOCIHiIKeHb BIUTUBY
arpoeKOJIOTIYHAX YHHHUKIB Ha BPOXKAHHICTH 1 SKICTH
JIKapChKUX POCIUH B YKpaiHi K (akTopiB PO3BUTKY
ramysi.

Cepen HaWOUTBII TEPCIIEKTUBHUX 1 MOIMYJISPHUX
JIKapChbKUX POCIHMH, IO BHPOILYIOThCS B YKpaiHi
PO3TJSIHYTO €XIHAICI0 IMypPIypPOBY, MAalbBY, BOJIOIIKY
CHHIO Ta 3Bip00iii 3BnuaiiHnii. BuzHaueHo, 1o exiHarero
ITypITypOBY HalKpallle BUCIBaTH y TPeTii JeKai OepesHs
— HA TIOYATKY KBITHS, IPOBOJUTH CTPaTU(IKAI[IFO HACIHHS
JUISL TIOKPAILICHHS! OTO ITOCIBHUX SIKOCTEH, 31HCHIOBATH

MEPEANOCiBHUNA  OOpOOITOK  CTUMYJIITOPOM  POCTY.
IligBUIEHHS YPOXKAMHOCTI KOPCHEBHI 1 KOpEHIB
exiHalel JOCITaeThCs KOMIUICKCOM 3axOJiB 3 00pOOKH
IpyHTY Ta (opMyBaHHsAM (QiTOMacH Ha NEpLIMHA piK
BereTauii. Po3risiHyTo mnepeaymMoBH MIOAO OTPUMAHHS
BpOXKal0 MajlbBM, SIKI CKJIQUAIOThes 3: cTpaTHgikarii
HaciHHs; CIBOM y ONTHMalbHI CTPOKM 1 JOCTaTHBO
BOJIOTHH IPYHT; YAOOPEHHS BiAIIOBITHO JIO CIIOKMBAHHS
B onTUMaibHi (a3u po3BUTKY; OOpoThOa 3 Oyp’sTHAMHU.
Po3kpuTO  arpoekomnoOriuHi YMHHUKH  BPOXKAWHOCTI
BOJIOIIKH CHHBOI, SKi Tepea0dadaroTh: ciBOy BOCEHH a0o
BECHOIO; OYMWINEHHS HACIHHS, 3BHYAHHUHA PSIAKOBUI
cnocib ciB6u, 6opoTeba 3 Oyp’sHamMu. BusHadueHi ymoBH,
3a SIKMX 3BipoOiil 3BUYaiiHUI Ma€ BUCOKY YPOXKAIHICTD i
SKICTh: Kpallli TONEePEJHUKH; 32 PO3MHOXKEHHS HACIHHSAM
HeoOXigHa crparudikaiis ado mepeanociBHa oOpoOka
HaciHHsS; 32 PO3MHOXKEHHS PO3CAIHUM CHOCOOOM
JOLIIBHO JToJIaBaTH TOPQ 1 NeperHii y cyocrpar;
MiDKUBJICHHS MIHEPAIBHUMU 1 OpraHiYHUMU JOOpUBaMU
BiJIMIOBiTHO IO POKIB JKUTTS;, JOTPUMAHHS ONTHMAIBHUX
CXeM PO3MiIIeHHS.

KondguikT inTepeci

ABTOpH CTBEpPIKYIOTH IIPO BiJCYTHICTH KOHQIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB
IOCHIIKEHD.
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The article presents the results of studies on the influence of the term and conditions of storage of winter wheat
seeds in sealed and unsealed containers in a climate chamber and storage, depending on the degree of their injury.
It was found that storage of seeds for five years with varying degrees of injury led to a significant decrease in their
quality. When stored in a climate chamber in a sealed container with a moisture content of 6.7 %, the seeds were
stored better than in a leaky container. Thus, at a degree of injury of 79 %, the germination energy, germination and
growth force of seeds in sealed containers decreased by 2, 3 and 5 %, respectively, and in leaky containers — by 7, 6
and 9 %. At the same time, the seeds fully retained their original quality indicators, even with a slight injury of 18 %
under the same storage conditions. It is worth noting that with an increase in the degree of seed injury from 18 to
79 %, the quality indicators naturally decreased under all storage conditions. More injured seeds (56 and 79 %) lost
their viability much faster. Also, the amount of air-dry mass of sprouts and roots decreased and the degree of leaching
of extractive carbohydrates from seeds increased, especially in seed samples stored in leaky containers regardless of
their degree of injur. In severely injured seeds (56 and 79 %) stored in sealed packaging both in the climate chamber
and in the storage facility, viability indicators increased — the content of extractable sugars, which is associated with
mechanical damage to the seed coat and removal of seeds from the post-harvest ripening state. Such seeds were less
affected by pathogens. Thus, based on the experimental data obtained, it can be concluded that when laying seed
stocks for long-term storage, the degree of seed injury should be taken into account, and mechanical damage to the
seeds should be prevented during harvesting, post-harvest processing and storage. It is advisable to store injured
seeds of valuable breeding and genetic samples at a moisture content of about 7.6 % in a sealed container.

Keywords: germination, germination energy, storage sealed containers, seed moist.

SIkicTh TPABMOBAHOI0 HACIHHS MILEHUII 03MMOI 3aJ1€KHO Bi/l yMOB iioro 30epiranss

B. B. Honimyx' | /1. B. Konopasnos?

'Y MaHChKuii HaltioHATbHUI
YHIBEpPCHTET CaliBHUIITBA,
M. YMaHb, Ykpaina

2Inctutyt dizionorii pociun
i reneruku HAH,
M. KuiB, Ykpaina

VY cTarTi NpeACTaBICHO PE3yJIbTAaTH JOCIIPKEHb BIUIMBY TEPMiHY Ta yMOB 30€piraHHs HACiHHS MIIEHWI 03UMOI B
TepMETHYHI Ta HErepMETUYHI Tapi B YMOBAX KIIMaTHYHOI KAMEPH 1 CXOBHILA 3JIEXKHO BiJl CTYIIEHIO HOr0 TPaBMYBaHHS.
3’sicoBaHO, IO 3a 30epiraHHsA HACIHHA YIPOJOBXK II'SITH POKIB 3 PI3HUM CTYIICHEM TPaBMYBAaHHS IIPU3BENO JIO
3HAYHOTO 3HIDKEHHS Horo sKocTi. 3a 30epiraHHs HACIHHS B KIIIMaTHYHII kaMepi y TepMeTHYHii Tapi 3a Horo Bojo-
rocti 6,7% BoHO 30epiranocs kpamie, HiX B HerepMeTHuHil Tapi. Tak, 3a cTymeHio TpaBMyBaHHS 79 % eHepris
MIPOPOCTAHHS, CXOXKICTB 1 CHJIa POCTY HACIHHS B TepMETHYHI Tapi 3MEHINMINCS, BiIOBiIHO — Ha 2, 3 Ta 5 %, B
HerepMeTH4Hii Tapi —Ha 7, 6 Ta 9 %. BogHouac, sik 3a HE3HAUHOTO TPaBMyBaHHs HaciHHS — 18% 3a Takux e yMOB
30epiraHHss BOHO IMOBHICTIO 30€periio Mo4aTKOBi MOKa3HUKH SKOCTi. JIOIIIBHO 3a3HAYMTH, IO 3 30UIBLICHHAM
CTYIEHIO TPaBMyBaHHs HaciHH Bix 18 10 79 % MOKa3HUKH SIKOCTI 3aKOHOMIPHO 3MEHIIYBAIIKCS 32 BCIX YMOB HOTo
36epiranns. Bingbm TpaBmoBane HaciHHs (56 1 79 %) Habarato MIBHILIE BTpayajio JKUTTE3AATHICTb. Takox,
3HIDKYBanacsi KiIbKICTh TOBITPSHO CyXOi MacH HMapoOCTKIB i KODIHIIB Ta MiBUILYBaBCSA CTYIiHb BUMHBAaHHS 3
HACiHHS €KCTPAaKTHBHUX BYTJIEBOAIB, 0COOJIMBO B 3pa3Kax HaCiHHS, AKi 30epirajau B CXOBHUILI B HETePMETHYHIHN Tapi
HE3aJIeKHO BiJ HOTO CTyIeHs TPaBMyBaHHS. Y CHJIBHO TpaBMOBaHOro HaciHHA (56 1 79 %), mo 306epiranocs y
TrepMETHYHIN yIaKoBIi SIK B KIIMaTU4HIA KaMepi, TaK i B CXOBHII MOKA3HUKH JKUTTE3JATHOCTI IiIBUILYBAIUCH —
BMICT €KCTPaKTUBHUX IKpiB, IO IIOB’SI3aHO 3 MEXaHIYHUM IIOPYIICHHSM HACIHHEBUX OOOJOHOK Ta BHBEICHHS
HaCiHHS 31 CTaHy MiCIsA30UpaTbHOTO M03piBaHHS. Take HAaciHHA MEHIIE ypaxyBajocs 30YIHHKaMH XBOPOO.
TpaBmoBaHe HaCiHHS IIHHHX CENEKIIHHO-TeHeTHYHHX 3pa3KiB JOLLIEHO 30epiratu 3a iforo Boxorocti 6i1s 7,6 % y
repMeTH4Hii Tapi. TakuM 4HHOM 3’siCOBaHO, IO IPY 3aKJIaJaHHI Ha TpHBaJe 30epiraHHs HACIHHEBI (POHAM CIIN
BPaxOBYBAaTH CTYIIiHb TPaBMYBaHHS HACIHHSI, HE OITyCKAaTH HOro MEXaHIYHOTO IIOLIKOKEHHS B IIPOIleci 30MpaHHs,
nicns30upansHOT 00poOKH Ta 30epiranHsl.

Ki11040Bi c/10Ba: CX0XKICTh, €HEPTisl IPOPOCTAHHS, CXOBHIIE FéPMETHIHA Tapa, BOJIOTICTh HACIHHSL.

Biomiorpagiunnii onuc past uuryBanus: [loniwyk B. B., Konosanog /. B. SIKicTh TpaBMOBAaHOT0 HACIHHS MILIEHUIII 03MMOI 3aJIEKHO BiJl yMOB HOro
30epiranns. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 39-43.
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Beryn

Y BHPOOHMYUX YMOBax Ta B IPOIECI CEICKIIAHOT
po0OTH  TpPAIUIAIOTBCA BHIAAKH, KOJIH HEOOXiTHO
30eperT HACIHHEBHH Marepiad 1 MiHHI CeNeKIiiHO-
TEHETHYHI 3pa3Kd, YNPOAOBXK JOBrOTpUBAJIOro 30epi-
TaHHA 1, 0COONNBO, CENEKITiITHI 3pa3KH, Ki MalOTh HU3bKY
KUTTE3NATHICTh (CXOXKICTh) ab0 i BTpATHB, a TaKOX €
HEOOXIIHICTh JOBIOTPHUBAJIOT0 30€epiraHHs LIHHOTO ceje-
KIIIfHOTO Marepiany MieHHIi 3 1oopoto sikictio. Tomy,
MMUTaHHSA JOCHI[KeHHS (aKTOpiB, MO0 BIUIMBAIOTH Ha
SIKICTh HACIHHSI 32 HOT0 30epiraHHs € akTyaJIbHUM. 3 Li€I0
MeTOl OyJIM MpPOBEICHI AOCIIJDKEHHS 3 BIUIMBY BOJIO-
TOCTi HaCiHHSI, HOTO CTYIICHIO TPaBMyBaHHS Ta YMOB 30€-
piraHHs Ha SIKICHI TOKa3HUKH 3a 30epiraHHs B repMETHYH1
Ta HE TEPMETUYHI Tapi B YMOBaxX KaMEpH i CXOBHIIA.

TpaBMyBaHHS — OZlHA 3 HAWICTOTHIMINX MPUYUH 3HHU-
JKEHHS TIOCIBHUX SIKOCTEH HACiHHSA CLIBCHKOTOCIIONAp-
CBKUX KyJIBTYp O€3MOoCcCepeHbo B PiK iX 30MpaHHs Ta 3HU-
KEHHS  INPOAYKTHBHOCTI ~ POCIMH Y  HACTYIHHX
nokoutiHHAX. [1]. TpaBMyBaHHS, MOIIKOJDKEHHS Ta pyW-
HYBaHHS 3€pHIBOK € HACNIiKOM BIUIMBY MeEXaHIYHHX
HABaHTA)XCHb MEXaHi3MIB JKaTKH, MOJIOTHJIBHOTO Gapa-
0aHy, PELIITHOTO CTaHy, IIHEKIB IHIINX POOOYUX elle-
MEHTIB 3epHO30MPaIbHUX KOMOAHHIB P MiCIsA30HpaTb-
HOMY IOpOOJIIHHI Ta MiATOTOBISHHA HACiHHS 3€pHO-
OYKMCHUMH MalluHaMu Toio [2—8].

TpaBmyBaHHS HaciHHS PI3HUMH MEXaHIi3MaMH MOKHA
BIJTHECTH JIO MIPUPOTHOTO i HEMUHYYOTrO pe3ynbraty [9].
TpaBMyBaHHSI HaciHHS MOTIpIIye HOro MOCIBHI SKOCTI,
3HMXKYE TI0JILOBY CXOJXKICTh 1 HEraTHBHO IIO3HAYAETHCS Ha
npoayKTUBHOCTI pociuH [10, 11].

TpaBMyBaHHS 3epHa — Lie Hacammepel IOTipIICHHS
HOTO SKOCTI Ta XapaKTePHUCTUK 30epiraHHs, a TAKOXK 3HH-
JKSHHSI TIPOJIOBOJIBYMX, TEXHOJIOTIUYHKX 1 IMOCIBHUX BJlac-
THBOCTEH. MexaHiuHi MOIIKOHKEHHS 3epHa HeOe3neuHi
HE IIMIIe THM, 1[0 TPAaBMYIOThCA 3apOAKH HACIHHA abo
3MEHIIYIOThCS 3aIlacy MOXHUBHUX PEYOBHH y €HAOCTIEPMI,
a mepeayciM THM, II0 BOHHM € TaK 3BaHMMH Ja3iBKaMH,
yepe3 SAKi XBOPOOOTBOpHI MIKpPOOPTaHi3MH  JIETKO
MIPOHMKAIOTH YCepeIMHY 3€pHa 1 YIIKODKYIOTh TKAHUHH,
IO TPU3BOAMTH JIO 3HIKCHHS HOTO SIKOCTI YHPOJOBXK
30epiranns [12].

Bcranosneno, mo 30-40% HaciHHS 3€pHOBHX
KyJIbTyp HE JAIOTh CXOJIB 4epe3 MiKpPOIMOUIKO/KESHHS.
I[Ipm mociBi TpaBMOBaHMM HACIHHSAM BpOKaHICTH
3epHOBUX 3HIKYEThCA [13].

Benukuit BIUIMB Ha TpaBMyBaHHs HACiHHS HaJae ixX
BoJioricth. HaciHHS K 3 HHM3BKOIO, TaK 1 3 BHCOKOIO
BOJIOTICTIO JIETKO MOIIKODKYIOTECS, TOMY NPUOUpATH iX
MOTPiOHO MPY ONTUMaIBHIN BostorocTi [14-16].

S pu MOHMKEHIN BOJIOTOCTI TaK i MPH IMiABUIIEH I
oOMoJIOT 3epHa (HACiHHS) CYHPOBOJKYETHCS TpPaBMY-
BaHHSAM Yy BUIJIAI OUTOro, MOJAPIOHEHOro, MiKpO-,
MaKpOTPIILIHMH, BM ITHH, CTHCHEHHS 1 IEPETUCHEHHSI, 110
MIPU3BOJUTE 10 3HIKEHHS SK MPOJOBOJBYMX, TaK i,
0COOJIMBO TMOCIBHUX SKOCTEH, IO BHMAara€ HeraiHOro
HOro OYHIIEHHS 10 3aKJIadaHHs Ha 30epiranus [17].

TpaBMyBaHHS TOMITHO BIUIMBA€ HAa MIHJIMBICTb
SIKOCTI HaciHHS MiJ 4yac Horo 30epiranHs. Bracmimox
TpaBMyBaHHsI J1abOpaTOpHA CXOXICTh HACiHHS 3HAYHO

3HMKYEThCS, a NpU 30epiraHHi TaKoro HACIHHEBOTO
MaTepiary aKTHBHO PO3BHBAETHCS 1H(EKIIis, M0 3ryOHO
Jli€ Ha HOro MOCIBHI BIIACTUBOCTI. BBaXKaeThCs, 110 KOKEH
BIZICOTOK  TpaBM TOCIBHOTO  Marepialy  3HHXKYE
ypoxaitHicts 1o 10 kr/ra [18].

Merta gocJaiKeHHs

Mera nocmipkeHb — 3°5ICyBaTH BIUIMBY TEpMIHY Ta
YMOB 30epiraHHs HACIHHS MIIICHUII 03UMOT B TEPMETHYHI
Ta HErepMETHYHI Tapi B yMOBaxX KIIMaTHYHOI KaMepH i
CXOBHIIIA 3AJICKHO BiJl CTYIIEHIO HOTO TPaBMyBaHHSL.

Marepianu i MmeToau

JocimipKeHHst IIPOBOMIIIN B JOCITIIHOMY T'OCIIOIapCTBI
Inucturyty isionorii pocnuu i renetuku B 2016—
2021 pokax 3 HACIHHSM MIIEHHIN M’ SKOi 03UMOi COPTY
Bornana, cemexuii Inctutyty. Bymo mrydHo cTBOpeHO
TpH  piBHI  TpaBMOBaHOTO  HaciHHL:  18-36 %
(BMMONIOYYBaHHS POCIHMH BpYy4HY), 56—-59% (30mpanHs
3epHOBUM KoMmOaitHOM), 62-98 % (monomixkHa 0OpoOKa
CHOITOBOIO MOJIOTapKkow). HacinHs, miacymieHe 10
PEKOMEHJOBAaHOT BOJIOTOCTi, 30epiraim B yMOBaxX 3HH-
xenoi (+4 +£1°C, knimaruuna kamepa) i HEKOHTPOJIBO-
BaHOi (CXOBHWINE) TeMIlepaTypd B TEpPMETHYHIH 1
HETepPMETHYHIH Tapi.

Craructnuny oOpOOKYy EKCIEepUMEHTAJIbHUX JaHHUX
3MIACHIOBAIM METOAAMHU MCIIEPCIHHOrO aHamizy 3a
MetonoMm Dimepa [19] 3 BUKOpHUCTaHHAM KOMI IOTEPHOT
mporpamu  Statistica 6.0 Bim StatSoft Ta MeTommuHHX
pexomeHmaii [20].

Pe3ysabTaTH Ta iX 00roBOpeHHs

3’scoBaHoO, 10 3a 30epiraHHsl HACIHHS YHPOJOBXK
II’SITH POKIB 3 PI3HUM CTYTIEHEM TPaBMYBaHHS IPHU3BEJIO
JI0 3HAYHOTO 3HKEHHS HOTo siKocTi (Tadu. 1).

3a 30epiraHHs HaCiHHs Y HEr€pMETHYHIN Tapi 3a Horo
BoOJIOrocTi 6,7% sk B yMOBaX KJIIMaTHYHOI KaMepH, TaK i
B CXOBHIII — HEKOHTPOJILOBAX YMOBAaX E€HEpris Mmpopoc-
TaHHS, CXOXICTh Ta CWJIa POCTY 3HAYHO 3HHU3HJIMCS.
Haiiripme  30epiraisoch HACIHHS B yMOBax
HEKOHTPOJILOBAHOTO KJIIMATy B HETEPMETHUHIN YIIAaKOBII
3a IiJIBUILEHOT BOJIOTOCTI SIK B KJIIMaTH4YHIN Kamepi, Tak i
B cxoBuili. [Ipu npomy 3a 30epiraHHs B KIIIMaTH4HIH
KaMepi BTpaTH SIKOCTI HACIHHS MPOTIKaIH HE TaK IIBUJKO,
SIK B CXOBHIII. 3a Boorocti HaciHHA 11,2 % i 30epiranHs
B HErepPMETHUYHIHN Tapl y CXOBUIL HE3aJIE)KHO BiJl CTyIEHS
HOro TpaBMyBaHHS €HEpris IPOPOCTAHHS, CXOXKICTh Ta
CHJIa POCTY 3MEHIIWINCS, BiAmoBigHo — Ha 90, 91 Ta
87-89 %, TOOTO yxe Ha TpeTid piKk BOHO MOBHICTIO
BTPATHIIO CBOIO SIKiCTh. 3a 30epiraHHs TaKOTO HACIHHA B
KJIIMaTH4HIA KaMmepi 3 cTymeHeM TpaBMyBaHHS 18 %
EHeprisi MPOPOCTaHHS, 3MEHIIMIacs Ha 26 %, CXOKICTh —
Ha 19% 1 cuna pocty — Ha 24 %. 3i 301IbIICHHAM
CTYIEHIO TpaBMyBaHHS 10 79 % BTpaTu IUX MOKa3HHKIB
Oynu noctoBipHO OinbiimMu. ToOTO, Ha SIKICTh HACIHHS
ICTOTHO BIUTMBAJIa NPH HOro 30epiraHHsA BOJIOTICTh
HACiHHS, a TAKOX CTYIIiHb HOTO TpaBMYyBaHHS.
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Taoauns 1

SIKicTh TPABMOBAHOT'O HACIHHS COPTY 03UMOI M’sikoi mieHull bornana 3a poku 306epiranHs

(2016-2021) B pi3HHX yMOBax

YMoBH 30epiraHHs BuxijHa BoJoricts PiBenn

3MiHa NOKa3HHMKIB, +

CXOBHIIE Tapa HaciHHs, % TpaBMOBAaHOCTI, % €Heprisi IPOpOCTaHHsL, %  CXOXKiCTb, % cuia pocty, %
18 0 -1 +2
I'epmernuna 6,7 56 -3 -2 -4
79 -2 -3 -5
18 +3 +2 +3
Kamepa 6,7 56 -5 -3 -4
Herepmernuana 7 -7 -6 -9
18 -26 -19 -24
11,2 56 -56 -58 -60
79 -80 -77 -75
18 -2 0 +1
I'epmernuna 6,7 56 -7 -8 -10
79 -10 -12 -12
18 0 -1 -6
CxoBuiie 6,7 56 -14 -14 -20
Herepmernuana 79 -80 -64 -66
18 -90* 91* -87*
11,2 56 -90* 91* -88*
79 -90* -O1%* -89*
HIPO 05 3ar 1 707
HIPO,OS 'YMOBH 30€pirans 0,36
HIP 0,05 sonoricrs nacinms 0,44
HIPO 05 _cTyniHb TpaBMyBaHHs 0,44

Hocmimkennss ¢GakTopiB, sKi BIUIMBaJHd Ha SKICTh
HACIHHS 3a HOTO 30epiraHHs BUSBJICHO, 110 HAHOLIBbIINI
BIUIMB OyB (akTopy «Bosoricte HaciHHsS» — 65,2 %,
BIUIMB (haKTOpy «YMOBHU 30€piraHHs» Ta B3aEMOJIs

(akTOpiB  «yMOBH  30epiraHHs*BOJIOTICTH*CTYIIIHB
TpaBMYBaHHs» CTaHOBHWJIH 10 9,5 %, dakTopy «cTymiHb
TpaBmyBaHHs» — 8,0 %. BrumuB iHmmx ¢dakropiB Ta ix
B3aemoii OyB He3HauHUM (puc. 1).

YmoBHM
Bonornrictb 3epiranus”
y HaCiHHA*CTYnNiHb I_Bono*HCTb.
MOBM ) HaciHHA*CTYNiHb
36epiraHHa* TPaBMYyBaHHA; ; i
° 3.8% TpaBMyBaHHs, [HWi YMHHUKMY;
’ 0, 7
paCTyI'II:b 9,5% 0,03%
TpaBMyBaHHS;
0.7% YmoBwm
36epiraHHs; 9,5%
YmoBu
36epiraHHs*
BOJIOriCTb

HaciHHS; 3,3

CryniHb
TPaBMyBaHHS;
8,0%

Bonorictb
HaciHHA; 65,2%

Puc. 1. BriiuB ¢axTopiB Ha SIKICTh HACIHHS 32 KOO 30€piraHHsl 3aJI€XKHO BiJl yMOB, BOJIOIOCTI Ta TPABMOBaHOCTI
(cepenne 3a 20162021 pp.)

TakoX, 3HMXKyBangacs KUIBKICTh IOBITPSIHO CyXOi
Macu MapoCTKIB i KOPIHIIB Ta MiJBHIIYBaBCs CTYIIHb
BUMMBaHHS 3 HACiHHS EKCTPAKTUBHHMX BYIJICBO/IIB,
0COOJIMBO B 3pa3Kax HACIHHS, sIKi 30epiraju B CXOBHIIl B
HETepPMETHUYHIA Tapi HE3aJeXKHO BiJl HOTr0 CTYyIeHS
TpaBMyBaHHs. [Ipn Takomy 30epiraHHs 3a BOJIOTOCTI Ha-
ciHHs 6,7 % TpU HE3HAUYHOMY TpPAaBMYBaHHIO HaCIHHS

MOBITPSIHO CyXa Maca mapocTKiB 3MeHmmiacs Ha 0,06 r,
kopiHuiB — Ha 0,09 r, BogHO4AacC K 3a 56 % TpaBMyBaHHS
HaCiHHsI TOBITPSIHO CyXa Maca HapoCTKIB 3MEHIIWJIACS
B/BIui, a KOpiHIiB — 0,08 T, a 3a MAKCUMAJILHOTO TPaBMY-
BaHHS, BIAMOBiAHO — B dotupu pasu Ta Ha 0,13 T.
VY Takoro HaciHHS MiABHIIYBaBCsS pIBEHb 3arajbHOI
ypakeHoCTi XBopobamu (Tadur. 2).
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Taoaunsa 2

JKuTTe3MaTHICTh TPABMOBAHOTO HACIHHS COPTY 03UMOI M sikol nineHuui boraana 3a poku 30epiraHHs

(2016-2021) B pi3HHX yMOBax

YMoBu 30epiraHas

Buxinna

3MiHa MOKa3HHKIB, £

. PiBeHn MOBITPSHOCYXa Maca .
BOJIOTiCTH o BMICT EKCTPAaKTHBHHX 3arajbHa
CXOBHILE Tapa Hacinms. % TPaBMOBAHOCTI, % 100 mT., T e, -
’ [ApPOCTKIB  KOPIHIIB i ’
18 -0,02 +0,1 +0,2 -21,3
T'epmernuna 6,7 56 +0,01 -0,04 +0,4 -18,6
79 -0,08 -0,24 +0,3 +1,2
18 +0,10 -0,04 +0,2 -25.3
Kawmepa 6,7 56 +0,05 -0,02 +2,6 -13,3
He repMersana 79 -0,07 -0,22 1.2 -1,3
18 +0,04 -0,10 +1,5 -21,3
11,2 56 -0,08 -0,24 +4,6 +2,6
79 -0,17 -0,29 +5,4 +4,4
18 +0,01 -0,10 +5,0 -20,0
T'epmernuna 6,7 56 0,00 -0,15 +4,7 -14,6
79 -0,07 -0,21 +7,6 +6,1
18 -0,06 -0,09 +2,2 -25,7
CxoBuie 6,7 56 -0,12 -0,08 +1,9 +2,7
He repweruna 79 -0,24 -0,13 +4,8 +6,1
18 - - +0,9 -18,7
11,2 56 - - +4,8 +4,0
79 - - +8,3 +5,4
HIP 05 sar. 0,01 0,03 0,10 0,56
HIPO 05 _ymoBwu 36epiranus 0,03 0, 19
HIP 0,05 BostoricTs HaciHHs 0,04 0,23
HIPO 05 _cryninb TpaBMyBaHHs 0,04 0,23

Y cunbHO TpaBmoBaHOro HaciHHs (56 1 79 %), w10
30epiraioch y repMeTH4Hiil yrnakoBIl sIK B KJIIMaTH4HIN
KaMepi, TaKk 1 B CXOBHUII MOKA3HUKH >KUTTE3AATHOCTI
MiJBUIIYBAJINCh — BMICT EKCTPAKTUBHUX I[YKPIB, IO
NOB’S3aH0 3 MEXaHIYHUM TMOPYIISHHSM HACiHHEBUX
00O0JIOHOK Ta BHBEACHHA HACIHHA 31 CTaHy IIicCis-

eKCTPAaKTUBHUX IyKpi B HAcCiHHI 3a HoOro 30epiraHHs
3aJe)KHO Bix yMOB 30epiraHHs, HOro BOJIOTOCTI Ta
CTYIICHIO TPaBMYBaHHs, HAHOUTBIIHI BIUTUB OYB (hakTOpy
«yMoBH 30epiranHs» — 27,7 % Ta «CTymiHb TpaBMYy-
BaHHs» — 23,2 %, BIUIMB (DAaKTOPY «BOJIOTICTH HACIHHS»
OyB MeHIIIUM i ctaHOBUB — 11,8 %, a B3aeMoist pakTopiB

30upanpHOTO  J03piBaHHs. Take HaciHHA  MeHIe «yMOBH 30epiraHHsS*BoJOTiCTh HaciHHD» — 16,4 %.
ypaxyBajocs 30yTHHKaMH XBOPOO. BmmuB iHmux QakTopiB Ta iX B3aeMois OyiIM MEHIITMMUA
ExcnepuMeHTanbHO  BHSIBIEHO, IO HA  BMICT (puc. 2).
YmoBu
36epiraHHs*
Bononrict BONIOFiCTb
HaciHHs*cTyniHb ~ HACIHHACTYNIHL  |qwji yuHHKKY;
TPaBMYBaHHS; TpaB M1yza"”""; 0,06 VMOBM
11,3 ’ .
VYMOBM 36epiraHHs; 27,7
36epiraHHsa*
CTyniHb
TpaBMyBaHHA,
8,0
YmoBu

3bepiraHHa* _

BOMoricTs Bonorics

HaciHHs; 16,4 Crynib HaciHHA; 11,8
TpaBMyBaHHA,

23,2

Puc. 2. BriuB ¢axTopiB Ha BMICT €KCTPAKTHBHUX IIyKpi 32 30epiraHHs HACIHHS 3aJIe)KHO BiJl yMOB,
HOro BOJIOTOCTI Ta CTYNEHIO TPaBMYBaHHS
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BucHoBkn

Ha mijgcTaBi OTpUMaHUX €KCIEPUMEHTAIBHUX TaHUX
MOXKHa JIIITH BUCHOBKIB IIPO Te, 10 TPH 3aKJIajaHHi Ha
TpuBaJie 30epiraHHs HaciHHEBI (POHAM CIIiZi BpaXOBYBAaTH
CTYyNiHb TpaBMYBaHHS HACiHHS, HE JOIYCKaTH HOTo
MEXaHIYHOTO MOLIKOKEHHS B ITpolleci 30upaHHs, Mmicis-
30upanbHOi 00poOKHM Ta 30epiraHHs. 3i 30UTBIICHHIM
CTYyNIEHIO TpaBMyBaHHsA HaciHHA Big 18 mo 79 %
TOKA3HHUKH SIKOCTi 3aKOHOMIPHO 3MEHIIYBAIHCS 32 BCIX
yMOB #oro 30epiraHHs. bimpm TpaBMoBaHEe HaciHHS
(56 1 79%) nabaraTo mBHIIIE BTPAYaIo KATTE3IATHICTE.
TpaBMoBaHe HaCiHHS I[IHHUX CeJNEKIiHHO-TEHEeTHIHNX
3pas3KiB JAOIIBHO 30epiraTH 3a ioro Bosorocti 6inst 7,6 %
y repMeTnyHiii Tapi. OTxe, Ha SKICTh HACIHHS iICTOTHO
BIUIMBA€ BOJIOTICTh HACIHHSA NpU #oro 30epiraHHi,
a TaKOX CTYIIHb HOTO TpaBMyBaHHSI.

Ilepcnexmueu nodanvuiux Oocuiodcens. BusHaunTH
ypOXXalHICTh MIIEHUNI O3MMOi 3a pI3HOTO CTYIIEHIO
TpaBMyBaHHS HACIHHS Ta HOTO BOJIOTOCTI IIpH 30epiranHi.

Konduikr inTepecis

ABTOpPH CTBEpIKYIOTH NPO BIACYTHICTH KOH(IIKTY
iHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCITIKEHB.

References

1. Seed injury and its prevention. Retrieved from: https://consum-
erhm.gov.ua/%203089-travmuvannya-nasinnya-i-zapobigannya-
jomu [in Ukrainian]

2. Golovach, 1. V., Derevyanko, D. A., & Derevyanko, O. D. (2017).
Seed injury during drying by technical means. All-Ukrainian Sci-
entific and Technical Journal, 78-82.

3. Kirpa, M. Y., & Bazileva, Y. S. (2011) Features of maize seed injury
and methods of its prevention. Bulletin of the Institute of Grain
Farming, 40, 60—-63.

4. Derevianko, D. A. (2014) Seed injury and quality at different stages
of technological processes. Engineering of Nature Management,
1(1), 114-123.

5. Sheychenko, V. O., Aneliak, M. M., Kuzmych, A. Y., Kustov, S., &
Hrytsaka, O. M. (2015) Study of seed injury by combines with
different technological schemes of threshing. Scientific Bulletin

of the National University of Life and Environmental Sciences of

Ukraine, 226, 133-141.

6. Voropai, V. P. (2017). Seed injury during mechanical processing.
Materials of the XIII International Forum: Youth and agricultural
machinery in the XXI century. Kharkiv: KHNTUA.

7. Derevianko, D. A. (2014) Study of the influence of mechanical loads
on seed injury by drum and axial-rotary threshing machines.
Technique in agricultural production, branch engineering,
automation, 27, 168—173.

8. Kukharchuk, P. V., & Martyshko, V. M. (2019) Study of seed injury
during threshing. Collection of abstracts of the II International
Scientific and Practical Conference: Agroengineering: modern
problems and prospects of development. Kyiv: NULES.

9. Novytska, N. V. (2012) Ways to reduce the negative effects of seed
injury. Scientific Bulletin of the National University of Life and
Environmental Sciences of Ukraine, 176, 40—45.

10. Novytska, N. V. (2014) Improving the sowing qualities of injured

seeds. Collection of Scientific Works Sworld, 3, 15-18.

. Savchenko, V.M., & Zhuk, I. D. (2019) Study of seed injury by
working bodies and elements of machines for post-harvest
processing. Technical progress in animal husbandry and fodder
production: VI ~ All-Ukrainian Scientific ~and Technical
Conference. Glevakha-Kyiv.

12. Opalko, V., Shatrov, R., Shysh, A., & Marchenko, V. (2020) Me-

chanical injury of grain after harvesting. Retrieved from:
https://agroexpert.ua/mekhanichne-travmuvannia-zerna-pislia-

zbyrannia/
13. Skrynnik, I., Pisarkova, 1., & Petrenko, M. (2018). Mechanical Grain

Damage. Design, Production and Exploitation of Agricultural
Machines, 48, 143-153.  https://doi.org/10.32515/2414-
3820.2018.48.143-153

14. Mikhailov, E. V., Mikhailov, E. V., & Koltsov, M. P. (2013) Injury
of grain seeds during post-harvest treatment and ways to reduce
it. Proceedings of the TGATU, 13 (3), 139-145.

15. Lisoval, A.P., Davydenko, U. M., & Moiseienko, B. M. (1984).
Ahrokhimiia: laboratornyi praktykum. Kyiv: «Vyshcha shkola»
[in Ukrainian]

16. Yaroshchuk, I. E., & Yaroshchuk, T. A. (2020) Application of
innovative energy-saving technologies to improve moisture
supply in the cultivation of perennial crops. Collection of reports
of the international scientific and practical conference «Modern
systems of fertilisation of agricultural crops», Dnipro:
Dniprovskyi derzhavnyi ahrarno-ekonomichnyi universytet
[in Ukrainian]

17. Grabar, I. G., Derevyanko, D. A., & Geruk, S. M. (2010) Influence
of factors of post-harvest grain processing on the quality of seed
material. Design, production and operation of agricultural ma-
chines, 40 (1), 2—6.

18. Pogorila, L. G., & Rudyk, O. V. (2021) Influence of soybean seed
injury on its storage. Agronomist. Retrieved from:
https://www.agronom.com.ua/vplyv-travmuvannya-nasinnya-
soyi-na-jogo-zberigannya/

19. Tukey, J., & Fisher, R. A. (1952). Statistical Methods for Research
Workers. Econometrica, 20 (3), 511.
https://doi.org/10.2307/1907425

20. Ehrmantraut, E. R., Prysiazhniuk, O. I., & Shevchenko, I. L. (2007)
Statistical analysis of agronomic experimental data in STATIS-
TICA 6. Methodical instructions. Kyiv.

1

—_

ORCID
V Polishchuk https://orcid.org/0000-0001-8157-7028
D Konovalov https://orcid.org/0000-0003-1254-2926

2023 Polishchuk V and Konovalov D. This is an open-access article distributed under the Creative Commons Attribution

License http://creativecommons.org/licenses/by/4.0, which permits unrestricted use, distribution, and reproduction in any
BY

medium, provided the original author and source are credited.

Scientific Progress & Innovations e 26 (2)

43


https://consumerhm.gov.ua/%203089-travmuvannya-nasinnya-i-zapobigannya-jomu
https://consumerhm.gov.ua/%203089-travmuvannya-nasinnya-i-zapobigannya-jomu
https://consumerhm.gov.ua/%203089-travmuvannya-nasinnya-i-zapobigannya-jomu
https://agroexpert.ua/mekhanichne-travmuvannia-zerna-pislia-zbyrannia/
https://agroexpert.ua/mekhanichne-travmuvannia-zerna-pislia-zbyrannia/
https://doi.org/10.32515/2414-3820.2018.48.143-153
https://doi.org/10.32515/2414-3820.2018.48.143-153
https://www.agronom.com.ua/vplyv-travmuvannya-nasinnya-soyi-na-jogo-zberigannya/
https://www.agronom.com.ua/vplyv-travmuvannya-nasinnya-soyi-na-jogo-zberigannya/
https://doi.org/10.2307/1907425
https://orcid.org/0000-0001-8157-7028
https://orcid.org/0000-0003-1254-2926
http://creativecommons.org/licenses/by/4.0

Received:26.03.2022

Accepted: 07.05.2023

Agriculture. Plant growing

doi: 10.31210/spi2023.26.02.08

UDC 633.11:631.527:581.19

ORIGINAL ARTICLE

Scientific Progress & Innovations 26 (2)
https://journals.pdaa.edu.ua/visnyk 2023

Determining highly productive soft winter wheat varieties by economically valuable signs
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The study was made to find highly productive soft winter wheat varieties of various environmental and
geographical origin by the indicators of yield capacity and its components, biological properties for agro-climatic
conditions of the Southern Forest-Steppe Zone of Ukraine. The research was conducted during 2020-2022 in the
laboratory and field conditions of Ustymivka Experimental Station of Plant Growing named after V.Ya. Yiriev of
the National Academy of Agrarian Sciences of Ukraine. The samples of soft winter wheat were studied by the
following characteristics: spike length, number of ears and kernels in the spike, spike density, thousand-kernel
weight, kernel weight per spike and plant, yield capacity. 68 samples of soft winter wheat (7riticum aestivum L.) of
different origin were the research material. During the whole study period, the following Ukrainian winter wheat
varieties showed the highest productivity and yield capacity: Perlyna Polissia, Cassiopea, Hospodarka, Laval,
Zorepad Bilotserkivsky, Kubok, Axioma Odeska, Perspektyva Odeska, Hratsiia Bilotserkivska; KSW Ronin, Ange-
lus German soft winter wheat varieties as well as Ilona variety from Slovakia. The highest level of spike kernel
percentage was registered in the following varieties: Ilona (SVK) and Matrix (DEU) — 48 pcs, Angelus (AUT) and
Motrey 2 (UKR) — 44 pcs, Zorepad Bilotserkivsky and Metelytsia Kharkivska (UKR) — 43 pcs. According to the
complex of the high level of definite signs expression (spike length, the amount of kernels in the spike,
thousand-kernel weight, kernel weight per spike and plant), the following varieties can be singled out: Angelus
(AUT), Ilona (SVK), Axioma Odeska, Bilosnizhka, Zorepad Bilotserkivsky, Kesaria Poliska, Metelytsia
Kharkivska, MIIT Valensiia, Optyma Odeska, Raihorodka, Laval, Hospodarka (UKR), Adel (RUS), KWS Ronin
(DEU). A high yield environmental plasticity under the conditions of the Southern Forest-Steppe of Ukraine was
found in Polisianka, Metelytsia Kharkivska, Hospodarka (UKR), and Ilona (SVK) varieties.

Keywords: soft winter wheat, sample, yield capacity, spike, thousand-kernel weight, kernel weight per spike

Bu3HavyeHHs1 BUCOKONPOAYKTHBHUX COPTIB MIIEHUIlI M’SIKOI 03UMOI 32 rOCNoAapCcbKO-

HiHHUMH o3HakaMmu B 30Hi IliBagennoro Jlicocteny Ykpainu

C. M. Xonoxn' | B. M. Kip’su' | O. T. Insiuos' | B. B. JIsmenko” | B. M. Kapacenko®

'YeTumiBebka 1ociiHa
CTaHIIisl POCTUHHHIITBA
[HCTUTYTY POCIMHHHULTBA
im. B. S1. FOp’eBa HAAH,
c. YcrumiBka,

Ykpaina

’TlonTaBChbKHii nepkaBHUN
arpapHHUil YHiBEpCHTET,
ITonrana,

Vkpaina

ITpoBenieHO IOCIIDKEHHS IOAO BHUSBIEHHS BHCOKOIPOXYKTHBHUX COPTIB IIICHUII M’SIKOI O3UMOI Pi3HOTO
€KOJIOr0-TeorpadiTHOro MOXO/PKEHHS 32 MOKa3HUKAMH BPOXKaIfHOCTI Ta 11 CKIIaJ0BUX, Oi0JIOTIYHNX BIACTHBOCTEH
JULSL arpoKJIIMaTUYHUX YMOB 30HH HiBaeHHOTO0 Jlicocteny Ykpainu. Jlociimpkenns nposeneHo npotsirom 2020-2022
POKiB y I51abOpaTOpHHX 1 MOJBOBHX YMOBaX YCTHMIBCBKOI MOCTIAHOI CTAHIil POCIMHHULITBA [HCTHTYTY
pocauHuunTBa iM. B. 5. FOp’eBa HAAH Vkpainu. 3pa3ku mineHumi M siko1 03MMOT TOCII[PKYBaIHCS 32 HACTYITHUMH
O3HaKaMH: JTOBXKUHOIO KOJIOCa, KUTBKICTIO KOJIOCKIB 1 3epeH y KOJIOCi, IibHICTIO Kooca, Macoto 1000 3epen, Macoro
3epHa 3 KOJIOCa Ta POCIMHHU, BpOXKaiHicTh. MaTepianom nociimxeHHs 0yno 68 3paskiB mmenuni m’sxoi (Triticum
aestivum L.) 03UMOT pi3HOT0 MOXO/KEHHA. BIIpo10BkK BCHOTO NEPioay AOCTIHKEHHS HalO1IbITy TPOTYKTUBHICTD 1
BPOXKAIHICTP MMOKA3aJIM TaKi COPTH MILEHUII M’sikoi 03umoi 3 Ykpainu: [lepnuna nonices, Kacciones, [ocnonapka,
JlaBaine, 3openan OinouepkiBcbkuii, KyOok, Akcioma onecbka, [lepcriekTrBa onecbka, I'paiis OinonepkiBebka; 3
Himeuunnn: KWS Ronin, Angelus; 3 CroBayunnu: Ilona. Haii6inemmii piBeHb IOKa3HUKA O3€PHEHOCTI Koloca
3adikcoBano y copriB Ilona (SVK) Ta Matrix (DEU) — 48 mr., Angelus (AUT) i Morpeii 2 (UKR) — 44 mt., 3openan
GinonepkiBebkuii Ta Metenuist xapkiBebka (UKR) — 43 mmT. 3a cyKynHICTIO BUCOKOTO PiBHS IIPOSIBY IEBHHUX O3HAK
(oBxkHHA KOJI0Ca, KUIBKICTh 3epeH y KoJoci, maca 1000 3epeH, Maca 3epHa 3 KOJIOCA Ta POCIMHK) MOXHA BUAITUTH
HacrymHi coptu: Angelus (AUT), Ilona (SVK), Akcioma onecbka, binocHixkka, 3openan OinonepkiBcbkuii, Kecapis
noJickka, Mertenuns xapkiBcbka, MIIT Banencis, Ontuma onecbka, Paiiropojka, JlaBans, I'ociomapka (UKR),
Anens (RUS), KWS Ronin (DEU). Bucoka exonoriu€a miacTHYHICTh BpoxaifHocTi B ymoBax IliBmeHHOro
Jlicocreny Ykpainu BinmiueHa y coprax Ilomicsinka, Merenuist xapkiBebka, ['ocrionapka (UKR), Ilona (SVK).

KutrouoBi ciroBa: mueHuIst M sika 03MMa, 3pa3ok, ypoxaiHicTb, kojoc, Maca 1000 3epeH, Maca 3epHa 3 KOJIOCY.

Biomiorpagiuaunii onuc pas wuryBaHusi: Xonoo C. M., Kip’su B. M., Lwivog O. I'., Jlawenxo B. B., Kapacenxo B. M. Bu3HaueHHS BHCOKO-

MPOAYKTHBHHUX COPTIB IIICHUII M’SKOi 03UMO{ 3a rOCIOAapCHKO-IIHHIME O3HaKkaMu B 30Hi [liBgennoro Jlicoctenmy Ykpainu. Scientific Progress &
Innovations. 2023. Ne 26 (2). C. 44-50.
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Beryn

B yMoBax cydacHOTO arpompOMHCIIOBOTO BHpPOO-
HUIITBA TIeHHL M’ sika o3uma (Triticum aestivum L.) €
OCHOBHOIO 3€pHOBOIO KYJIbTYpOI0 YKpaiHH, 301IbIICHHS
ypOXXallHOCTI 3epHa sIKOi BiJOyBaeTbcsi meperyciMm
IUIAXOM YIPOBAIKCHHS HAHOIIBII afanTOBaHUX COPTIB
JO KOHKPETHHX IPYHTOBO-KJIIMaTW4HUX yMoB [l].
UYucenbHi TOCTIPKEHHS CTBEPKYIOTh, 1110 10 HaHO1IbII
JIeIeBUX [UISXiB 3POCTaHHs BAJIOBHX 300piB MIIEHMII
BITHOCSATBCS CTBOPCHHS 1 3allPOBA/KCHHS Y CUTBCHKO-
roCrojapchbke  BUPOOHUITBO HOBHX  COPTIB, SKi
XapaKTePU3YIOThCS BHCOKOIO MPOAYKTHUBHICTIO,
CTIMKICTIO IO XBOPOO, CTaOIMBHICTIO, TUIACTHYHICTIO Ta
HiHHIMH XJTI00TeKapChKUMHE SKOCTAMHU [2]. BakimBoro
TapaHTi€lo MO0 CTBOPEHHS MOAIOHUX COPTIB € CTaO1Ib-
HUH TOIIYK IS CEJCKI[iT HOBOI'O BHUXITHOIO MaTepiamy
MIIeHUI M’skoi o3umoi [3]. 3 ormsaay Ha 3a3HaveHe
HaOyBa€ aKTyaJbHOCTI Y MPAKTHYHOMY 3HAUYCHHI CEJICK-
mifiHa po0O0Ta MO0 SIKOCTI 3epHa, IO Mepeadavae 3amy-
YeHHS y CHCTEMY TiOpUAM3aIlii CBITOBHX T'€HETHYHHX
pecypciB, amKe MposiB O3HAK SIKOCTI 3a0e3MeuyeThes He
TUTBKH TCHOTHIIOM, a W EKOJIOro-reorpadiuyHiM MOX0-
JokeHHsM [4]. TIomyk uist CeNeKIiHOTO MPOIecy MiHHIX
TCHeTUYHUX JDKEpeNl aJalTOBaHWX [0 YMOB BHPO-
IIyBaHHS € OJTHIEIO 13 aKTyaIbHUX MPOOJIeM CydacHOl ce-
nmekmii [5]. Bemmka KiNbKICTh HAyKOBHX TOCIIIKCHB,
OIyOJIIKOBAaHMX 3 ypaxyBaHHSAM aHANi3y pe3yNbTaTiB
eKCIIePUMEHTANBHUX JTaHUX, OTPAMAaHUX YICHUMH 3 BiJl-

MIHHAX HAyKOBO-JIOCHIJHHX YCTaHOB, HaBYAIbHHUX
3aKJagiB  POCIMHHHUIBKOTO  Mpodimo, a  TakokK
MPOTPECUBHUII BUPOOHWYMIT JIOCBIJ BKa3ylTh Ha

HasIBHICTh HEBUKOPHCTAHUX MOJIIMBOCTEH MJIs T10/1aJIb-
moro 30UIbIIEHHsT 00’€MiB BUPOOHHMITBA 3€pHA PI3HUX
copTiB mireHuIi o3umoi [6]. CucreMaTHUHE BUBYCHHS
KOJICKI[IHHOTO MaTepially 3a aJalTHBHUMH O3HAKaMH Ja€
3MOTY BHSIBUTH 3pa3KH i3 HIHHUMH O3HaKaMH 1 BIIACTH-
BOCTSIMH JUIs1 €(EKTHBHOTO BUKOPHUCTAHHS B TIPAKTUYHIN
cenekuii [7, 8, 9, 10, 11]. IlepemyMoBOIO 1T yCIIMIHOT
CeNeKUiiHOi POOOTH € MOCTaTHA KUTBKICTh BUXITHOTO
MaTepiany 3 HEOOXiTHMMH O3HAKAMH i BIACTHBOCTAMU
[12]. Barato mocmimkeHp NPUCBIYCHO BH3HAYCHHIO
MIPOIYKTUBHOCTI Ta 1 CTPYKTYPHUX €JIEMEHTIB Ta THIIHX
KUIBKICHMX ~ O3HaK  POCIMH, a TakoX  I[iHHUX
rOCIO/IAPCHKUX 03HAK B 3aJISKHOCTI BiJI TEHOTHITY COPTIB
MIICHUIT M’SIKOT 03UMOI Ta YMOB BupoIyBanHus [13, 14,
15, 16]. He3Baxkaroun Ha iCHyrOuUHMi Baromuii 00’emM
HayKOBO-JOCJIITHUIIBKUX POOIT 3 BUBYEHHS Ta I10/aJb-
LIOT0 MOJIIMIIEHHS ICHYIOYMX LIHHUX TOCIIOJApChKUX
O3HAK PI3HUX COPTIB IIICHUI M SKOI 03UMOI, Hapasi I
3ajada repeOyBae Ime JAIEKO [0 MOBHOTO CBOTO
BUpILIEHHs. 3aly4eHHS CyYacHUX IDKEpes NOCSTHEHHS
MIPOXYKTUBHOCTI M IHIIMX TOCIIONAPCHKO-IIHHUX O3HAK
O3BOJISIE  PO3MIMPUTA  TEHETHYHE  Pi3HOMAHITTS,
BIIKPHBA€ HOBITHI MOMXIJIHMBOCTI mOA0 (OpMyBaHHS
KOJIGKIIA 3 BUKOPUCTAHHSIM IX IS CENEKIii BHCOKO-
BpPOXKaliHUX 1 KOHKYPEHTOCIPOMOXKHUX COPTIB MIICHUIII
M’SIKO1 03UMOI.

Merta pocaiaKeHHs

Mera nmociiJpkeHHs TOJsrae y BHBYEHHI Habopy
Cy4YaCHHX BHCOKOIPOJYKTHBHUX COPTIB IIIEHHI M’ SKOT

03UMOI PI3HOTO €KOJIOr0-reorpadivHoOro MOXOKSHHS 3a
MOKa3HUKAMHU BPOXKAMHOCTI Ta ii CKIIaJI0BUX, 010JIOTIYHUX
BJIaCTHBOCTEH B 30HI MiBJeHHOTO Jlicoctemny Ykpainu.

3asoanns 0ocniodcenns: 3MIUCHATH OLIHKY BpOXKai-
HOCTI BifiOpaHMX COPTIB MIICHMII M’SKOI 03MMOi 3a
20202022 pp.; BU3HAYUATH NMPOTYKTHBHICTh, KUIBKICTH
3epeH y KOJIoci, Macy 3epHa 3 KoJoca Ta 3 POCIHHH, Macy
1000 HaCiHWH y POCIIHMH MIISHHUII M’ IKOi 03UMO].

Martepianm i MeToan

JocnimkeHHs MpoBeIeH1 BIIPOJIOBXK 2020—
2022 pokiB y abOpaTOpHUX 1 TIOIBOBHX YMOBAax
YcrumiBebkoi  AOCHIIHOT  CcTaHOil  POCIMHHHLITBA

Inctutyty pocnunaunTBa iM. B. 5. HOp’esa HAAH
VYxpainn B ueHTpanbHiii uyactuHi KpemeHuynbKoro
paiiony [TonraBcbkoi 06acTi Ta MiBAEHHINH YaCTUHI 30HU
Jlicocreny Ykpainn (Ha mexi 31 Crenom). Matepianom
JOCHTiKeHHsT 0y10 00paHo 68 3pa3KiB MIICHUIN M’ SKOT
(Triticum aestivum L.) 03uMoi 3 HecATH KpaiHH, 30KpeMa:
51 3pa3ok 3 Ykpainu, 6 — 3 Pociiicekoi @eneparnii, 3 —
3 Himeuunnn, 2 — 3 ABcTpii Ta mo ogaomy 3 [lombmi,
Xopsartii, CnoBauumam, [lBemii, bimopycii Ta
Hinepnannis. 3axiaaky MmOCHIAiB, OWIHKY W aHawi3
OTPUMAaHUX [AHUX 3a YPOXKAMHUMH Ta SIKICHUMH
MOKa3HUKAMH MPOBEACHO BIMMOBIMHO 10 «MeToauKu
noipoBoro nocmiay» [17], meromuku [lep:xaBHOTO
COPTOBHUIIPOOYBaHHS CIJIbCHKOTOCHOAAPCHKUX KYJBTYP
(2016) [18]. ITociB MPOBOAUBCS CENEKIIIHOK CIBAITKOIO
CCOK Ha IingHKax MIONIE 5 M PAIKOBHM CIOCOOOM 3
HMIMPUHOIO MDKPSIIE 15 ¢M 1o mapy B ONITHUMaJIbHI CTPOKH.
Cranpaptu BuciBaimu gepe3 20 HOMepiB, HOpMa BHUCIBY —
4,5 miH 3epeH Ha 1 ra. BecHOrO IpOBOIMIHN TTi)KUBJICHHS
nmociBy amiagHoto cemitpoio (Nsz). Jist rpynm Harmis-
KapJIMKOBUX (IHTGHCHBHUX) 3pa3KiB CTaHZapToM OyB
copt byHuyk; cepemHpopocnux (HaMiBIHTEHCHBHUX Ta
yHiBepcanbHux) — [lomonsiuka W AsbbaTpoc olechbKuit
(UKR). Takoxx BHCIBaJHCS €TAaJOHH 3 BIIMIHHUMH
PIBHSAMHU NPOSBY TOCIONAPCHKO-LIHHUX O3HaK. OOpaHi
3pa3Kd  BHBYAINCS BIANOBITHO JIO 3aTBEPDKEHHUX
METOJIUK Y poOOTI 3 TEHETHYHUMH PECypcaMH POCIUH
[19-21]. CrpykTypHHM#l aHani3 IPOBOAMBCS 3a JABOX
MOBTOPEHb HA JIECATH TUIOBHX Koiocax. CTaTucTUdHA
00poOKka OTpHMaHUX pe3yNbTaTiB TNPOBOAMIACA 3a

Meronukoto  b. O. JlocnexoBum  [17].  JocmimkeHHS
cTaOUIBPHOCTI Ta IUIACTUYHOCTI TEHOTHUIY POCIHH
npoBeamiaocss 3a  Mmeroamkoro  S. A.  Eberhart i

W. A. Russel [22].

ITocip mmenuni m’sikol o3umoi y 2020 ta 2021 pp.
OyJ10 3MiliCHEHO Y TepIiii nexai xKoBTHS (7 Ta 6 HKOBTHS
BianoBigHo). [loromni ymoBu oceni 2020 poky Oymu
JIOCTAaTHBO TEIUIMMU Ta CyXuMH (auB. Taom. 1). [IpoTsarom
BEPECHSA—JIUCTOMAa  3arajlibHa  KUIBKICTh  OMAiB
craHoBwia 66,6 MM, o Ha 77,4 MM MEHIUE CEpeIHbO-
OaratopigHoi. JlepimuT BONOTM  TPHU3BOIUB IO
3aTPUMYyBaHHS Ta PO3BUTKY pociuH. [lorogHi yMoBH 11e-
PEnrociBHOTO Ta TOCIBHOTO Mepioxy MIIEHUI M SKOi
03UMOI  XapakTepU3yBAINCSI TEMIEPATYpOIO MOBITPS
19,9 °C, mo Bume Ha 5,5 °C 3a cepegHpOOaraTopidHy
(14,4 °C). KinpkicTh omajiiB 3a BepeceHb CTaHOBHJIA
25,3 MM, 1110 HETATHBHO BIUIMHYJIO Ha IOSABY CXOIIB, SKi
MOSIBIISUTHCS. HE PIBHOMIPHO. Y JKOBTHI KiJIBKICTh OMaiB
cknana 30,0 MM Tpu cepeaHbOJO0OBIl Temmeparypi
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13,5 °C, BigmoBigHo. Y JNHCTOIAml KIJBKICTH OIaiiB
ckiana 11,3 MM (cepemapobararopiuna — 49,0 Mm) mpu
cepenHboi000BiH  Temmeparypi  moBitps 4,3 °C

Taoauna 1

(cepennpobaratopiuna — 2,0 °C). Ilpu npomy, Bereraris
POCIHMH TIICHMIII M SKOI O3MMOI NMpHUIUHUIACT y ¢asi
KYILLEHHS B TpeTii Aekaai mucromana 2020 p.

lippoTtepMmivyHMil peskuM y Tiepio]1 BereTamii mmeHu i M’ sskoi o3umoi, 2020-2022 pp.

Cepenapo000Ba TemepaTypa mositpsi, °C

KinbkicTh omagis, MM

Micans 2020/2021 pp. 2021/2022 pp. cepelHbo-0araropiqHa 2020/2021 pp. 2021/2022 pp. cepenHbo-0araTopiyHa
Bepecenn 19,9 14,7 14,4 25,3 73,4 56
JKoBTeHb 13,7 8,9 8,1 30,0 21,3 39
Jlucronax 43 52 2,0 11,3 32,8 49
I'pynenn -0,8 -0,3 -2,7 48,8 63,9 35
Ciuenp -2,0 -1,1 -4.9 439 39,7 38
Jlrotnit -4,1 2,2 -4,5 62,0 9,3 30
Bepesenn 3,0 2,8 0,5 20,6 11,9 28
Kgitenp 9,1 9,9 8,9 27,0 70,3 44
TpaBeHs 16,7 16,1 15,9 64,3 62,7 50
YepBeHb 21,7 22,1 19,5 101,0 43,4 57
JIunens 25,9 21,8 21,0 37,8 92,2 72
Ceprienb 23,7 22,7 19,8 56,2 92,6 58
3a nepion 10,9 10,4 8,2 528,2 613,5 556

3a 3umoBuii mepiox 2020/2021 pokiB cyma omamiB
ckimagana 154,7 mm, mo Ha 51,7 MM BHUIIE CepeIHBO-
GaratopiuHoro piBHA. CepemHp07000Ba TeMIeparypa
HOBITPsl CTaHOBWIIA NpH koMY -2,3 °C. Haitunmxkya MiHi-
MallbHa ~TeMmIeparypa MOBiTps Oyna 3adikcoBaHa
y ciuni — -23,9 °C, a HaliBuma y smoromy — +9,5 °C.
KonuBaHHS TemriepaTyp He Manu HETaTUBHOTO BILUIMBY
Ha POCIMHHM O3WMOI MIIEHWII 3aBASKH JOCTaTHHOMY
cHiroBoMy mokpuBy (50 1i0 i3 CHITOBUM IIOKPHBOM).

Becna 2021 poky Oyna paHHBOIO, 3aTSDKHOIO Ta MaJIo
JOIIOBOIO. BiTHOBNIEHHS BereTarlii Bil3HAYEHO y OPYyTii
nexani 6epesns. lloromni ymoBu BecHu 2021 poky Oymu
NEPEBAXHO CHPUSTIMBEMH TSI POCTY Ta PO3BUTKY
mreHuni M’ skoi o3umoi. CepenHponoboBa Temreparypa
y Oepe3ni Oyna Ha piBHi 3,0 °C 3 KOJMBaHHIMH BiJI
-3,9°C nmo 14,2 °C mpu cepenunobaratopiuniii 0,5 °C.
Kinbkicte omamiB cranoBuiaa 20,6 MM, mo Ha 7,4 MM
MeHIIe cepesiHbobararopiyHoro piBHs. CepeaHbo1000Ba
TemIiepaTypa y KBiTHI craHoBwia 9,1 °C, cyma onapis
nopisHioBasa 27,0 MM (cepenHboOaraTopiuyHa Temrepa-
Typa — 8,9 °C, cyma omaniB — 44 mm). CepenaponoboBa
TeMrepaTypa TpaBHA craHoBmwia 16,7 °C, cyma omani
ckiagana 64,3 mm, o Ha 0,8 °C Ta BignoBigHo 14,3 MM
BWIIIE CEPETHBO OaraTopidyHoro piBHA. Ha TpaBeHb MicAIb
MIPUIIAB TIOYATOK KOJIOCIHHS 3HAYHOI OLTBIIOCTI 3pa3KiB y
CYIIPOBOJIi TOCTATHBOI KiJIBKOCTI OMaIiB.

Ha cranii hopmyBaHHS, HaMBY Ta JOCTUTAHHS 3€pHA

cepenHbOI000BI  TemmepaTypu y  4YepBHI  Ta
munHi  craHoBwmm  21,7°C  ta  259°C, npu
cymi omamie 101,8 MM Ta 37,8 MM  BIINOBITHO.

Taki morogHi yMOBH JaJIi MOJIMBICTE C(OPMYBaTH
pOCIMHAM JOCTAaTHIO OioMacy, BHCOKY MpPOAYKTHBHY
KYIIUCTICTh, Macy 3epHa 3 KOJOCY, BUIIOBHEHICTh 3€pHA
Ta BUCOKUH PiBEHBb BPOXKAHHOCTI.

YmoBu oceni 2021 poky Oynmu JOCTaTHBO TEIUIMMH Ta
BoJiorUMH. Y BepecHi Bumano 73,4 mwm, mo Ha 17,4 MM
Oimpmie  Big  cepenHbLOOAraTOpiuyHOTO  TMOKA3HHWKA.
e cmnpusio cBoewacHid 1 pIBHOMIpHIH  TOsBI
cxomiB Ha 12 moOy. Y  BepecHi Temmeparypa
MOBITPS ~ CTAaHOBIJIA 14,7°C  npu  cepeaHbo-
Oaratopiuniii 14,4 °C. Y xoBtHi BHmaio 21,3 mm
ta gucromanmi 32,8 MM 32 cepeaHbO-T000BOT
temriepatypu noBitps 8,9 °C y xoBtHi Ta 5,2 °C
y JTUCTOMAII.

3a 3umoBmit mepiog 2021/2022 pp. cyma omamis
cranoBmwia 112,9 MM nipu cepeHp00araTopivHOMY piBHI
103,0 mm. Ilpu mpomy, cepemHbomoboBa TemIeparypa
noBitpst cknagana 0,3 °C. HaitHmwk4y MiHIMaiIbHY
TemIiepaTypy moBiTps Oyio 3adikcoBana y ciuHi —
-15,0 °C, a naitBuma y mortomy — +10,0 °C. KonuBanus
TEeMIepaTyp HE CIPUYMHUIN HETAaTHBHOTO BIUTUBY Ha
POCIMHH 03UMOT IMIICHHUII.

Becna 2022 poky Oyia mpoXOJIOIHOIO Ta 3aTSHKHOIO.
BinHoBneHHs BereTarii crocrepiraiocs B TPETid AeKai
Oepesnsi.  CepennpomoOoBa — Temrmeparypa  IOBITpsS
Oepesns cranomia 2,8 °C 3 konmBaHHAMH Bif -4,3 °C 1o
4,2 °C, a kimpkKicTh omamiB craHoBwia 11,9 MM mpwm

cepennpobaratopiuniii 28,0 wmm. CepenabomoboBa
Temieparypa KBiTHI ckiama 9,9 °C, cyma omamiB —
70,3 MM (cepemubobaratopiuda — 9,1 °C, KUIBKICTh

omafis — 44 mm). CepeHpO1000Ba TEMITEpaTypa TPaBHS
cranoBmwia 16,1 °C, cyma omamie — 62,7 mwm. Ilepiog
KOJIOCIHHSA Ta HaJlWBY 3€pHAa  CYIPOBOJUKYBABCS
IIOCTaTHHOIO KUIBKICTIO OIIaiB.

VY gepBHi Ta munHI 2022 poKy TeMmepaTypa HOBITPS
ckimamana 22,1 °C ta 21,8 °C pignosigHo. KinekicTh omna-
miB  cramoBwia 434mmM Ta 92,2 MM BiAIDOBIIHO
(3a TaHUMU METEONOCTY Y CTUMIBCHKOI TOCTiIHOT CTaHIIi]
pociauHHUITBA). [ligBUIeHa TemmepaTypa Ta JOCTAaTHSA
KUTBKICTh OMaJliB JO3BOJMINA POCIMHAM IMIIEHUIT M’ IKOi

03UMOT peainizyBaTu reHeTUYHUI MOTEHITial
YPOXKalHOCTI.
MereoposioriuHi  yMOBH  BereTaliiiHUX mepiofiB

2020-2022 pokiB B ymoBax I[liBgenHoro Jlicocremy
VYxpainu ganu 3Mory andepeHLitoBaTy 3pa3ky MIISHULT
M’SKOT 03UMOI 3a aJalTHUBHICTIO, BUSHAYNTH CEJICKIIIHHI
LIHHOCTI.

PesynbTaTi Ta ix 00roBopeHHs

JIist BKITFOYEHHS IO CENEKUINHUX MpoTrpaM Kpamoro
BUXIZIHOTO Marepiajly I0J0 CTBOPEHHS HOBUX BHCOKO-
aJIaNTUBHUX 1 MEPCIEKTHBHUX COPTIB MIIEHUII M’SKOI
031MO{ IIPOBE/ICHO BCeOiYHE BUBYCHHS PI3HOMAHITHHUX 32
€KOJIoTro-reorpadiuHiIM MOXOJKEHHSAM 3pasKiB.
JocmimkeHi 3pa3ky MIISHUI M’ SIKOi 03UMOi i Jac ¢o-
PMyBaHHSI €JIEMEHTIB NPOJIYKTUBHOCTI B POKH JIOCIHi-
JOKEHb BUSBWIIM 3HAYHY Pi3HOMAHITHICTH (IuB. Ta0Md. 2).
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Taoaunsa 2

MopdosoriuHa Ta Tocmoaapcbka XapaKTepUCTHKA KPaIuX 3pa3KiB MIIESHHIN M’ SIKOT 03UMOi 3a kojocoMm, 2020-2022 pp.

KinpkicTh, mr. IinbHicTH KONOCA,

Ie Kpaina JloBXKHHA K0JI0Ca, CM - - .
opT @ KOJIOCKIB y KOJIOCI 3epeH y KoJioci mr./10 cM
2021 2022 cepemne 2021 2022 cepemHe 2021 2022  cepemHe 2021 2022  cepenHe
Tononsuka, CT. UKR 7,9 7,7 7,8 18 18 18 31 31 31 22 22 22
AckaHilicbKa UKR 8,7 7,2 8,0 22 19 21 39 31 35 24 25 25
Bozorpait UKR 82 80 8.1 17 17 17 32 33 33 20 20 20
OionepKiBChKUit
Jonenpka 48 UKR 8,0 8,1 8,1 20 19 20 31 32 32 24 22 23
3openan y UKR 78 84 8.1 18 21 20 42 44 43 2 24 23
OionepKiBChKUit
Kecapis nomiceka UKR 7,8 9,3 8,6 18 20 19 35 30 33 22 20 21
Meremiua UKR 92 82 8,7 23 20 22 46 40 43 24 23 24
XapKiBChbKa
Hora onecpka UKR 7.4 7,0 7,2 20 20 20 30 30 30 26 27 27
MIII Banencis UKR 7,2 8,2 7,7 17 19 18 37 45 41 22 22 22
Onruma ojiecbka UKR 8,8 7,8 8,3 22 20 21 41 36 39 24 24 24
Mortpeii 2 UKR 7,7 7,5 7,6 21 20 21 46 42 44 26 25 26
OkTaBa o/iecbKa UKR 7,6 8,4 8,0 19 22 21 35 39 37 24 25 25
Maska UKR 8,3 7,6 8,0 21 19 20 33 32 33 24 24 24
Tanest UKR 7,8 7,7 7.8 20 20 20 35 30 33 25 25 25
Ciu UKR 7,6 8,8 8,2 21 22 22 34 36 35 26 24 25
OunekciiBka UKR 7,7 8,3 8,0 20 21 21 31 36 34 25 25 25
Tl'ocomapka UKR 8,0 8,2 8,1 20 20 20 42 38 40 24 23 24
AKkcioma oJiecbKa UKR 8,5 7,7 8,1 18 20 19 39 43 41 20 25 22
Kpamna UKR 8,1 7,8 8,0 20 20 20 26 32 29 24 24 24
JlaBanb UKR 8,2 7,2 7,7 22 18 20 35 32 34 26 25 26
CriBaHKa TOJIiCbKa UKR 8,2 8,5 8,4 20 21 21 35 44 40 23 24 24
Paiiropozka UKR 8,7 8,3 8,5 19 18 19 39 32 36 21 21 21
[Tonemromka UKR 8,4 7,7 8,1 22 18 20 42 34 38 25 22 24
JlockoHaicTh UKR 7,7 7,5 7,6 21 19 20 36 33 35 26 24 25
binocHixka UKR 7,6 7,7 7,7 18 19 19 32 38 35 22 23 23
Tlam’siti Tipka UKR 8,3 7,3 7.8 21 18 20 38 34 36 24 23 24
Balitus AUT 7,8 8,3 8,1 20 21 21 35 39 37 24 24 24
Angelus AUT 7,5 8,1 7,8 19 20 20 42 46 44 24 24 24
Arktis DEU 8,5 8,2 8,4 19 20 20 36 40 38 21 23 22
KWS Ronin DEU 9,3 8,5 8,9 20 19 20 35 39 37 20 21 21
Matrix DEU 7,8 6,7 7,3 22 21 22 46 50 48 27 30 28
Figura POL 7,7 7,5 7,6 16 17 17 28 26 27 20 21 21
Toras SWE 8,6 8,2 8,4 19 21 20 36 42 39 21 24 23
Ilona SVK 7,0 7,2 7,1 19 19 18 53 42 48 26 22 24
Anens RUS 8,8 8,6 8,7 21 19 20 33 30 32 23 21 22
Yenr RUS 8,8 7,2 8,0 19 20 20 35 29 32 21 26 23
Nymer RUS 8,1 7,9 8,0 18 20 19 36 48 42 21 24 23
ABrycruna BLR 7,7 7,9 7,8 18 20 19 30 32 31 22 24 23
X* 7,7 7,6 7,6 19 19 19 35 35 35 24 24 24
min ** 6,4 6,2 6,6 16 16 17 24 21 26 20 20 20
max*** 9,3 9,3 8,9 23 22 22 53 50 48 27 30 28
R (max- min)**** 2,9 3,1 2,3 7 6 5 29 29 22 7,7 10 8,5
Vekiok 8,4 8,3 7,3 8,4 7,0 6,0 16 17 14 7,9 8 6,7

Hpumimru: *X, **min, ***max — cepeaHe, MiHIMaIbHe Ta MaKCHMalbHE 3HA4YCHHs BiAMOBiAHO;****R (max-min) — po3Max BapilOBaHHS,

*AAXXV — koedinieHT Bapiauii i 68 3paskis.

VY cepenHpOMY 3a JIBa POKH Y BCiX COpTaX BiIMIYE€HO
KopoTKuit (6,6-7,5 cm) Ta cepenHiit konoc (7,6-8,9 cm).
JloBxkuHA KOJOca y BHBYCHHI KOJIMBANAcs B MEXaX Bil
6,6 Lorena (HRV) no 8,9 cm KWS Ronin (DEU), 3a
CepeHbOTO 3HAYEHHA 7,6 CM, 32 BEIMYMHU BapilOBaHHS
7,3 %. 3a naHUM MOKAa3HUKOM iCTOTHE MEPEBUIICHHS BiJ
copty-cranaapt IlogonsHka BiamiueHo y coptiB: KWS
Ronin (DEU) — Ha 1,1 cm, Merenuus xapkiscbka (UKR),
Anens (RUS) — Ha 0,9 cMm, Kecapis momiceka — Ha 0,8 oM,
Paiiroponka — #a 0,7 cm, CniBanka nomiceka (UKR),
Arktis (DEU), Toras (SWE) — na 0,6 cM, Onruma
omeckka— Ha 0,5 cMm, Ciu — Ha 0,4 cMm, Bopgorpait
OimouepkiBcrkuii, JoHempka 48, 3opeman Oimomepkis-
cekuii, ['ocmomapka, Axcioma ogecbka, Ilomemrommka
(UKR), Balitus (AUT) — na 0,3 cm. KinbKicTb KOTOCKIB y
konoci cranmapty Ilomonstaka craHoBmia 18 mT., Ha
piBHI Oilbllle CEpPemHbOTO JaHa O3HaKa MPOSIBUIIACH
y 3pas3kiB Metenuns xapkiBcbka, Ciu (UKR) Ta Matrix

(DEU) — 22 mt., Ackaniiicbka, OnTiMa ogecska, MoTpeit
2, OxrtaBa ojgechka, OmekciiBka, CriBaHKa IOJIChbKa
(UKR) Ta Balitus (AUT) — 21 .

KinpkicTe 3epeH y KOJOCI 3HAYHO 3aiexana Bif
MIPUPOIHUX YMOB, SIKi CKJIAJHCS y BereTalliifHi mepionu.
VY cepeaHbOMy 3a POKM BUBYEHHS KiJIBKICTH 3€peH y
KoJioci BapiroBana Big 26 y copty Tabop (RUS) mo 48
3epeH y copty llona (SVK), cepenne y rpymi — 34,6 mit.,
3a BeNMUMHM BapitoBaHHS 13,9 %. Y cranmapry naHa
o3Haka ctaHoBwia 36 3epeH. B cepenHbomy 3a poku 1oc-
JJDKEHHS HalOUIbIIy KUIBKICTB 3epeH y Kouoci (TIoHaz
43 mr./pociman) cnoctepiramu y coptis: Ilona (SVK) ta
Matrix (DEU) — 48 mr., Angelus (AUT) Ta Motpeit 2
(UKR) — 44 mt., 3opemnaz 6ionepKiBChbKUi Ta MeTenuris
xapkiBcbka (UKR) — 43 mT. [lemo MeHma KiTbKicTb
KOJIOCKIB y Koioci y copTiB dymurer (RUS) — 42 mt., MIIT
Banencit ta Axcioma oxmecbka — 41 mr., CmiBaHka
noxiickka (UKR) — 40 wr., Ontuma oneceka (UKR) Ta
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Toras (SWE) — 39 mr. lllinpHICTE KOJIOCA y CTaHAAPTY
ITomonsaka cranoBmiaa 22 mr./10 cm. IlineHMI KoOIOC
BuiteHo y copty Matrix (DEU) — 28 wt./10 cm Ta HoTa
onmechka (UKR) — 27 mr./10 cm. HlineHicTh KOJIOCA Ha
PiBHI BHILE cepeaHbOro Manu 3pa3ku Morpeii 2 i JlaBanb
(UKR) 26 mt./10 cM, Hockonamicte, OkraBa
onechka, [ames, Ciu, OnekciiBka, Ackaniliceka (UKR) —
25 wr./10 cm.

V Bcix coprax BimmiueHa mana (1,1-1,4 r) Ta cepenns
Maca 3epHa 3 konoca (1,5-2,1 1), mo B cepemgHpOMy 3a
pOKM BUBYEHHS cTaHOBWiA 1,5 T (muB. Tabdxn. 3). IcrotHe
MEPEBUILEHHS] Maca 3epHa 3 KOJOCY BiJI CTaHAapTHOIO
COpPTy BiaMiueHO y copTax AKkcioma ojecbka, ['partis
6inonepkiBebka — 2,1 T, 3openan 6inouepkicbkuii, MIIT
Banencis, ['ocnionapka, Juso nouerpke (UKR) — 2,0 1.
JlocmimkeHHsT TPOAYKTUBHUX COPTIB 32 Macoro 3epHa 3
POCIIMHY BKa3y€e Ha HE3HAYHE PI3HOMAHITTS Cepell rPynu
BHBUYCHHS 3a IIMM TIOKa3HWKOM (CEepeHE 3HAYCHHS 3a

Taoaunsa 3

pokamu V = 20,0-21,2 %). IIpoayKTHUBHICTH POCIHH
MIIEHUII M SKO1 03UMO{ KoiMBajaca B Mexax Bix 2,2 y
copty Tabop (RUS) mo 8,3 r y copry llona (SVK), 3a
cepeHbOro 3HaueHHs — 5,1 r. Bl npoayKTHBHUM BU-
sBuBcs 2022 pik — cepelHE 3HAYEHHS CTaHOBWIO 5,8 T,
mo Ha 25,9 % Ourble NOPIBHAHO 3 IIOKa3HHKOM
2021 poky (4,3 r1). Hali0uUibmow MNpPOXYKTUBHICTIO
(monax 5,8 T) B cepelHbOMY 3a POKM BUBYEHHS BHIIUIN-
mucs Taki copru: Matrix (DEU) — 5,8 1, I'pamis 6imo-
IepKiBChbKa, MeTenusl XapkiBcpka, Paifropomka Ta
JlaBame — 6,0 1, [lepnmaa momices ta Bomorpait 6Gimo-
EPKIBCHKHUI 6,1 1, Dbimocuikka Ta Conara
nmonTaBcbka — 6,3 T, Manepa ozmecrka — 6,4 T, Kpyrosip —
6,6 r, Jlixon ta 3opemaa OiuIOUEpKiBChKHIA — 6,7 T,
Pomsunka onecbka — 6,8 T (UKR), Balitus (AUT) — 6,9 r,
Akcioma omecbka — 7,2 1, CmiBaHka IOJiChbKa Ta
Ackaniiicpka — 7,5 T, [lona (SVK) - 8,3 1.

PiBeHB ypoxKaifHOCTI, MPOIYKTUBHOCTI Ta KPYITHOCTI 3epHA KpaIlluX 3pa3KiB MIIEHUII M’ sko1 o3umoi, 2020-2022 pp.

Maca, r

Maca 1000 3epen, ©

VposkaitHiCTh, T/M?

Hassa Kpaina 3epHa 3 KoJoca 3epHA 3 POCIIHHH
TOXOIKCHIA 51 2002 cepemns 2021 2022 cepemas 2021 2022 cepemas 2021 2022  cepemn I;Z;‘g‘gfﬁ

TloziomsnKa, CT. UKR 04 422 423 14 15 15 43 66 55 952 775 864 17
Iepauia UKR 405 413 409 15 15 15 49 73 61 1048 1012 1030 04
IIOJIICCSL
JlaBas UKR 398 381 390 13 14 14 52 40 60 1008 960 984 05
AU UKR 363 374 369 19 22 21 59 84 72 988 880 934 1,1
OEChbKa
Iornicsizka UKR 4,6 427 422 17 18 18 43 53 48 98 676 831 3,0
S UKR 399 426 413 21 19 20 61 73 67 993 916 955 0,8
oinonep.
Meremus UKR 362 382 372 16 16 16 49 70 60 980 760 870 21
XapKlBCLKa
57 UKR 436 418 427 12 13 13 42 49 46 970 904 937 0,7
071eECbKa
MIII Basescis UKR 384 404 394 19 20 20 46 60 53 962 824 893 13
IigEm UKR 430 446 438 21 20 21 59 60 60 960 912 934 03
6iowep.
Jlison UKR 383 381 382 13 13 13 46 88 67 959 812 886 14
Paiiropojixa UKR 27 415 421 17 15 16 50 70 60 945 812 878 13
BinocHixka UKR 375 398 386 15 16 16 S1 75 63 923 T2 847 1,5
ek UKR 44 25 B4 15 16 16 42 63 53 917 840 878 08
IIOJIICBKa
Onmiva UKR 48 430 424 17 15 16 48 63 55 824 1000 912 16
OJcChKa
Kacciomes UKR 402 41,1 407 15 14 15 31 31 31 1091 913 1002 17
Tocroxapka UKR 394 411 403 20 19 20 45 47 46 1225 932 1078 2,8
JluBO JOHEIBKE UKR 43,8 442 44,0 20 19 2,0 57 46 5,1 830 836 833 0,0
Marepa UKR 406 404 405 19 18 19 50 78 64 893 804 848 09
OIeCbKa
Loz UKR 404 425 414 15 18 17 48 78 63 694 812 753 -1,1
II0JITAaBChKa
TokpoBcbKa UKR 390 418 404 15 18 17 39 73 56 835 920 877 08
I UKR 380 374 377 12 12 12 59 76 68 945 844 895 0,6
OEChbKa
KWS Ronin DEU 392 419 406 14 15 15 51 60 55 992 900 946 09
Angelus DEU 385 404 395 17 19 18 54 55 55 902 816 859 09
Tlona SVK 355 388 372 20 16 18 64 102 83 1060 840 950 2,1
Manella NLD 355 354 355 14 15 15 32 38 35 949 801 875 14
Asterb RUS 345 390 367 15 16 16 38 48 43 1034 862 948 17

X* 375 387 381 15 15 15 43 58 51 89 823 8619

min** 245 306 310 08 08 09 21 22 22 68 544 6980

max* 444 446 440 21 22 21 68 102 83 1225 1012 1078

R (max- min)*** 199 140 130 13 14 12 47 80 61 541 468 381

R 109 7.6 84 200 212 191 247 335 252 122 11,1 88

Ipumimku: *X, **min, ***max — cepenHe, MiHiMaJIbHe Ta MaKCHMaJbHE 3HAYEHHsS BiINMOBiMHO;****R (max-min) — po3dMax BapilOBaHHS;

*AEXXXV — koedinieHT Bapiauii i 68 3paskis.
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Opna i3 OUTbII BapiabebHUX COPTOBUX O3HAK € Maca
1000 nHaciHWH, sKa 3aJEKUTh Bil YMOB BHPOIILYBAaHHS
pocnuH. Po3max BapitoBaHHS 3a CepelHIM NOKa3HHUKOM
macu 1000 3epen ckiaB 38,1 r Bix 31,0 y copry Irpucra
10 44,0 r y copry uBo noneuske (UKR), (2021 pik — Big
24.5 no 44,4 r, 2022 pik — Bix 30,6 no 44,6 r). [lepeBu-
menHs macu 1000 HaciHmH Bix cranmapty [lomonsHka
(42,3 1) BigmiueHo y coprax ['pamis OuonepKiBCbKa —
43,8 1, Kecapis momiceka — 43,4 1, [luBO mOHEIbKe
(UKR)— 44,0 r, Ontuma oxecbka — 42,4 1. Maca
1000 3epeH Ha piBHI cranmapty (42,3 r) BigmiueHa y cop-
TiB [Momicstaka — 42,2 1, Paiiropoaka — 42,1 r (UKR).

YposkaiHICTh COPTY € OAHUM i3 TOJIOBUX Pe3yJIbTaTiB
BCHOTO CEJICKIIIITHOTO mporiecy. Llei moKka3HUK BEITUKOIO
MIpOI0 XapakTepu3ye aJalTHBHI BIIACTUBOCTI COPTY.
OnHuM 31 3py4YHHMX IIOKa3HMKIB, 110 XapaKTepPH3YIOTh
a/IalTUBHI BJIACTHBOCTI COPTY € TOKa3HHWK EKOJOTIYHOI
IUTACTUYHOCTI, B OCHOBI SIKOTO JIXWTh 3HAYCHHS
perpecii. YpoxaifHiCTh COPTIB MIICHUII M’SKOI 03UMOI
BapiroBana BiJ HU3bKOI (80,8 % 110 craHmapTy) 10 piBHA
crargaprty (124,8 no crarmapry). Haitbinbim ypoxxaiHUM
BusBuBcs 2021 pik — cepemHe 3HAYEHHS CTaHOBMIO 899
r/M? 1 BUIUIMIKCS TaKi COPTH MIIEHHII M’IKOi 03UMOi,
ax: Ilepmuna nomices (1048 r/m?), Jlasans (1008 1/m?%),
Kacciones (1091 r/m?), Tocnomapka (1225 r/m?) (UKR),
KWS Ronin (999 r/m?) (DEU), Ilona (1060 r/m?) (SVK),
Anens (1034 /M%) (RUS). Toxi sk BIPOMOBX BCHOTO
nepioay mociikenns (2021-2022 pp.) HalOUIbIIY TpO-
JOYKTHBHICTh 1 BpOKalWHICTh MOKa3almd Taki COPTH 3
Vkpainu: Tlepmuna nomices — 1030 r/m?, Kacciones —
1002 r/m?, T'ociopapka — 1078 r/m?, Jlapans — 984 r/m?,
3openan Gimonepkischkuii — 955 r/m?, Ky6ok — 942 r/m?,
Axcioma omecbka — 934 /M, [lepcnektnBa ogechka — 937
r/m?, T'panis Ginonepkisceka — 934 r/m%; 3 Himeuunnu:
KWS Ronin — 946 1/M?, Angelus — 859 1/m%
3 Cnosawunnn: llona — 950 r/m2. CuiibHa PEaKIlist IPOSBY
YpOXKalHOCTI Ha YMOBH BUPOIIyBaHHsI B 30Hi [liBIeHHOTO
Jlicoctemy Ykpainu (TmokazHuK €KOJIOTIYHOT
actuaHocTi  bi) BigmiueHa B coprax [lomicsHka,
Merenuns xapkiBebka, ['ocionapka (UKR), Ilona (SVK).

[epeBary 3a Bpo)kaifHICTIO COPTH MaJIi 3a paxyHOK
MOETHAHHS BUCOKOTO DIBHS NPOSBY TaKWX O3HAK SK:
MpoAyKTUBHA KymwmcTicTh (3,0-3,6 mT.), Maca 3epHa 3
konoca (2,0-2,2 r), maca 3epHa 3 pociuad (5,8-7,2 T),
KimpKicTh 3epeH y komoci (40,044,8 1) Ta Maca
1000 3epen (40,0-40,4 r).

BucHoBku

3a pesyipraramu jgociipkeHs y 2021 poui y iabo-
pPaTOPHUX 1 MOMbOBHX YMOBaX YCTHUMIBCBHKOI IOCIHiAHOT
CTAHUil POCIMHHUUTBA [HCTUTYTy  POCIMHHHLTBA
im. B. 5. FOp’eBa HAAH VYkpaiau HaiiOLIpII yposkai-
HUMH BUSBIJIACS TaKi COPTH MIISHUIII M’ IKO1 03UMO1, SIK:
Iepauna momices (1048 r/m?), JIBame (1008 /M%),
Kaccines (1091 r/m?), Tocniogapka (1225 r/m?) (UKR),
KWS Ronin (999 r/m?) (DEU), Ilona (1060 r/m?) (SVK),
Anens (1034 /M%) (RUS). Toxi Sk BIPOMOBXK BCHOTO
nepiogy pocmimkenns (2021-2022 pp.) HaiiOUIbIIYy
NPOJIYKTUBHICTh 1 BPOXKalHICTh MOKA3aJIM Taki COPTH 3
Vkpainu:  Ilepmuna  momices  — 1030 /M2,
Kacciomes — 1002 r1/m?, Tocmomapka — 1078 /M2,
JlaBans — 984 /M2, 3openan GinonepKiBehKmii — 955 /M2,

KyGox — 942 r1/mM%, Axcioma omecbka — 934 r1/M2%,
IMepcnekTuBa omecbka — 937 r/m2, I'pauis Ginouepkis-
cbka — 934 r/m?%; 3 Himewunan: KWS Ronin — 946 /M2,
Angelus — 859 r/m%; 3 Ciiosauuunn: Ilona — 950 r/m2. 3a
POKH BUBYEHHS BUSIBIICHO, IO OUIbIIY MPOJYKTUBHICTH
COpPTM TIIEHHUII M’SIKOI O03MMOi dhopmyBanu B
2022 poui — 5,8 T (mporu 4,3 Ty 2021 poui). B cepen-
HBOMY 3@ POKH JOCHI/PKEHHS Y IpyIi HalO1IbII IIPOAYK-
TUBHUMH (TIOHAI 5,8 T) BUSBIIIUCS TaKi COPTH IIIICHHULI
M’skoi o3umoi: Matrix (DEU) — 5,8 r, Balitus (AUT) —
6,91, llona (SVK) — 8,3 1, I'pamis OimonepkiBchKa,
Mertenuns xapkiBceka, Paiiropoaka ta JlaBams — 6,0 T,
Ilepnuna mosicest Ta Bomorpaii OinonepkiBchkuii — 6,1 T,
binocuixkka ta Conarta mostaBchbka — 6,3 T, MaHepa
oneceka — 6,4 r, Kpyrosip — 6,6 r, Jlixkon ta 3openan
oimonepkiscekuii — 6,7 1, Pom3unka onecbka — 6,8 T,
Akcioma onmecbka — 7,21, CmoiBaHka TOJiChbKa Ta
Ackanilicekka — 7,5 r (UKR). Haiibinpmuii piBeHb
MOKa3HUKa O3EPHEHOCTI Koyioca 3a(iKCOBAaHO y COPTiB
Ilona (SVK) Ta Matrix (DEU) — 48 mt., Angelus (AUT)
ta Motpeii 2 (UKR) — 44 mt., 3openan OinorepkiBCbKHA
ta Metemuns xapkiBcbka (UKR) — 43 mT.

3a noeJHaHHSIM BHCOKOTO PiBHS MPOSIBY TAKHX O3HAK,
SK: JIOBXHHA KOJIOCA, KUIbKICTh 3epeH Yy KOJIOCi, mMaca
3epHa 3 KoJioca Ta 3 pociuHu, Maca 1000 3epeH MoxHA
BuaiuTH Taki coptu: Angelus (AUT), Ilona (SVK),
Akcioma onechka, bimocHikka, 3opemax  Oino-
nepkiBcbkuii, Kecapis nosicbka, Metenuiist XapKiBChKa,
MIII Banencis, Ontuma onecbka, Paiiroponka, JlaBans,
I'ocnionapka (UKR), Anens (RUS), KWS Ronin (DEU).

Bucoka ekosoriyHa IDIacCTHYHICTH YPOXKaHHOCTI B
ymoBax [liBgernoro Jlicoctermy Ykpainu BigmiueHa y
coptax [lomicsaka, Meremuns xapkiBcbka, ['ocomapka
(UKR), Ilona (SVK).

Ilepcnexmueu nooanvuiux 00caiodceHs TIONATAIOTH Y
BHU3HAYECHHI BHCOKOBPOKAHHHUX COPTIB MINCHUI[I M’ SKOT
03UMOI, CTIHKHX 0 XBOPOO, CTA0UIBHKX 1 IJIACTHYHHUX.

Konduikr inTepecis

ABTOpH CTBEPIUKYIOTH IIPO BiACYTHICTH KOH(IIKTY
iHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCHIDKEHD.
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questionable quality from neighboring countries. This leads to the need to strengthen state support for domestic
Poltava State Agrarian producers, to create and introduce into production varieties with high productivity potential in conditions of changes
University, in natural and climatic factors. Buckwheat is an extremely valuable food product for humans. The value of
1/3, Skovorody str., buckwheat grain is determined by the composition of its protein complex. In terms of nutrition, it is more valuable
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ofiron, calcium, phosphorus, trace elements, organic acids, vitamins. Due to the weather problems that have recently
affected both our region and Ukraine as a whole, the role of buckwheat as an insurance crop is increasing. It is about
harvest crops. This is another extremely valuable biological property for the manufacturer. The so-called repeated
(harvest) sowing of buckwheat can be practiced in all zones of Ukraine. As you know, buckwheat plants have
enormous potential for seed productivity. After all, depending on the variety and growing conditions, some of them
can form from 4,000 to 7,000 flowers. Unfortunately, in field conditions, only 5-15 % of flowers are pollinated and
form fruits, and the set fruits die en masse. The reasons for this are the effect of environmental factors (air
temperature, humidity and supply of power elements, etc.). Depending on their ecotype and economic orientation,
each of them is recommended for a specific natural and climatic zone of the country. Recently, domestic breeders
have bred high-yielding varieties of buckwheat, which stand out favorably from their predecessors in terms of a
number of economic and valuable properties, and at the same time have developed varietal technologies for their
cultivation. When analyzing the results of the conducted research, we can recommend the farm to grow the following
varieties: in terms of yield, the Oranta, Ruslan and Volya varieties are the best; according to the highest indicators
of protein content, varieties Oranta, Sofia, Ruslana; in terms of filminess and yield of pure kernel, all varieties were
at the level of average data.
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Bnuiue copTy Ha IPOSIB rOCNOJAPCHKO-IIHHUX 03HAK IPEeYKH

C. M. llakamniii | C. O. FOpuenko | A. B. baran | JI. I'. Mapiniu

Ha cporoani rpeyka BXOJAMTH 10 HIIIOBUX CUIBCHKOTOCHOAAPCHKUX KYJIBTYpP 4Yepe3 3aJeXKHICTh Bijl MOTOIHO-
KITIMaTHYHUX YMOB HAaBKOJHIIHBOTO CEPEIOBHINA, IO HIBETIOIOTE i BHCOKOIPOMYKTHBHUH IOTEHIIaN (ypoxKaii-
HICTH Ta sIKicTh mpoAykuii). BogHouac B YkpaiHi piBeHb CHOKHBAHHS IPEYKH MEPEBHUILY€E OOCATH BHPOLIYBAHHS,
o 00YMOBIIIOE I €KCIIOPT CYMHIBHOI SIKOCTI i3 CycimHix aepxas. Lle mpu3BOANTH 10 HEOOXIIHOCTI MOCHIUTH
JepKaBHY MATPUMKY BITYM3HSHUX TOBAPOBHPOOHHKIB, CTBOPUTH T BIPOBAAUTH y BUPOOHHUIITBO COPTH 3 BUCOKHM
MOTEHLIaJIOM IPOJYKTUBHOCTI B yMOBaX 3MiHH IPUPOIHO-KIIMATHYHUX (hakTopiB. ['peuka € HaA3BUYANHO LIHHUM
MPOIYKTOM Xap4yBaHHS Ui JIIOAWHM. LliHHICTH IpedaHOro 3epHa 3yMOBIIOETHCS CKIAJOM HOro OUIKOBOTrO
KOMIUIEKCY. 3a MOXKHMBHICTIO BiH OUIbLI LIHHUI HiK O1JI0K 36pHOBHX 3JIaKOBHUX 1 HAOIMKAEThCS 10 Oinka 6000BUX,
JIETKO 3aCBOIOEThCS. € TAaKOXK COJIi 3al1i3a, Kalblio, Gpocdopy, MIKpOETeMEHTH, OpraHiuHi KUCIOTH, BiTaMiHuU. 3a
MOTOHUX HErapasiiB, sKi CIIOHYKAIOTh OCTaHHIM 4acoM sIK Hally 00JiacTh, Tak i YKpaiHy B LJIOMY, 3pOCTa€ poJib
IPEUKH K CTPAXOBOT KYJIBTYpH. MIeThest PO MOKHUBHI nociBy. e Iie 0/[Ha HaI3BUUANHO IiHHA 1T BUPOOHUKA
1l Gionoriuna BiacTuBicTh. Tak 3BaHi MOBTOPHI (IIOXKHUBHI) MOCIBH I'PEYKH MOXKHA MPAKTHKYBAaTH B YCIX 30HAX
VYkpainu. SIk BiJoMO, y pOCIHHAX TPEYKU 3aKJIaJICHO BEINYE3HI MOTEHIIHHI MOXKJIMBOCTI II0JJ0 HACIHHEBOT MTPOJTY-
KTUBHOCTI. AJKE Ha OKPEMHX 3 HUX 3aJISKHO BiJl COPTY Ta yMOB BUPOIIYBaHH:S Moxe yTBoproBarucs Bix 4000 no
7000 xBitok. Ha >xaib, y moipoBHX yMOBaX 3alMITIOIOTECS i (POPMYFOTh TuI0aM e 5—15 % KBIiTOK, a Moy, mo
3aB‘SI3aJIMCS, MACOBO BIIMUPAIOTh. [Ipyu4KHM IbOTO — B i1 €KOJIOTTYHUX (DAKTOPIB (TEMIEpaTypHHU PEXXUM MOBITPS,
BOJIOT03a0€3MEYEHICTh Ta 3a0C3MEUeHICTh €JIEMEHTAaMM JKUBJICHHS TOIIO). 3alle)KHO BiJ IX EKOTHIY Ta
TOCIIOIAPCHKOI CIPSIMOBAHOCTI KOXKEH i3 HUX PEKOMEHAOBAHUH I KOHKPETHOI NMPHUPOIHO-KIIMATHYHOI 30HH
kpaiHu. OCTaHHIM 4YacoM BITYM3HSHI CEJEKLIOHEPH BHBENM BUCOKOIPOJYKTHBHI COPTH TI'PEYKH, IO BHIiJHO
BHUPI3HSIOTBCS 3-MIOMDK CBOIX MONMEPEAHMKIB 3a PSIOM TOCIOAPCHKO-ILIHHUX BIACTHBOCTEH, a BOJHOpa3 —
po3pobmiIM copTOBi TeXHOJOTi iX BupolryBaHHs. Ilin yac po3bopy pesyinbTaTiB HPOBEICHHMX JOCITIIKEHb MU
MOKEMO PEKOMEH/IyBaTH TOCIIOapCTBY BHPOIIYBAaTH HACTYIIHI COPTH: 3a BpOsKaifHicTIO Kpamumu € copt OpaHTa,
Pycnana ta Boxs; 3a BUIIMMHU NOKa3HHKamu BMicTy Oinka coptu Opanta, Codisi, Pycnana; 3a miiByaricTio ta
BUXOZIOM YHCTOTO 5Ipa BCi COPTU OyJIM Ha PiBHI CepenHiX TaHUX.

Kuro4oBi ci10Ba: rpeuka, copt, CTpyKTypa BpOKaro, YpOKaiHICTh, IUIIBYACTICTh, BUXiJ] YUCTOTO SApa.
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Introduction

Buckwheat is the most common cereal crop. Its sown
areas annually exceed 2-3 times the sown areas of another
cereal crop - millet. Buckwheat is used for the production
of biologically valuable cereal, which is one of the most
useful products for children's and dietary food. In
addition, buckwheat is a valuable honey plant. Up to
100 kg of honey can be obtained from one hectare of
crops [1].

In the food market, especially in the EU countries, the
demand for buckwheat is constantly growing, and the
volume of its production will undoubtedly increase.
Along with the expansion of cultivated areas, it is very
important for commodity producers to increase the
production of export buckwheat grain due to the increase
in yield, especially since the potential of its yield is far
from being exhausted [2—4].

Buckwheat responds well to increasing the level of
agricultural technology. Scientists have quite fully
established the technological parameters of buckwheat
processing methods and its reaction to environmental
conditions. However, the productivity of buckwheat over
the last ten years is at the same level, with large
fluctuations over the years [5-8].

Buckwheat deficit can be filled not only by expanding
the cultivated areas of the crop, but also by increasing its
yield due to the intensification of production. Scientists
have proven the high efficiency of using various plant
growth stimulants and microfertilizers on grain, vegetable
and other crops, but it has not been studied at all on
buckwheat. Field crops have individual physiological and
biochemical peculiarities of metabolism and, of course,
the mechanism of the "activator-plant”" relationship is
different among them [9-10].

The purpose of the study

The purpose of the research is to study the
manifestation of economically valuable traits and
indicators of the quality of buckwheat seeds under the
influence of varietal characteristics, as well as the
formation of yields depending on the variety.

Tasks of research:

1. identify the impact of varietal characteristics of
buckwheat on indicators of the crop structure of this crop;

2. determine the influence of the variety on the
indicators of buckwheat seed quality and yield increase;

3.to compare the efficiency of growing different
varieties of buckwheat according to the economic
evaluation of the growing technology.

Materials and methods

Research on buckwheat varieties was carried out
during 2020 and 2022 in the limited liability company
"Batkivska Niva" in the village of Popivka, Myrhorod
district, Poltava region.

During 2020 and 2022, field research was established
and determined on experimental plots of the farm,
laboratory analyzes were carried out in the Grain Quality
Laboratory of PDAU. The soil of the research area is sod-
podzolic chernozem, weakly humus. The content of

humus in the arable layer is 2.4-2.8 %, mobile
phosphorus (according to Chirykov) is 11.6 mg,
potassium is 9.1 mg per 100 g of soil. The absorbing
complex is saturated with magnesium and, to a lesser
extent, calcium, such elements as exchangeable sodium
and potassium are contained in small amounts. The
reaction of the water suspension within the first meter is
weakly alkaline. The full field moisture content of the soil,
for a meter layer, is 204.6 mm, withering moisture —
70.2 mm, range of available moisture — 134.4 mm

The object of research: the influence of varietal
characteristics of buckwheat on the yield and quality
obtained in production conditions. Subject of research:
buckwheat varieties Oranta, Sofia, Ruslana, Volya,
Malva, Olga.

During the research, the predecessor of buckwheat
was peas. Placement of plots is systematic, repetition of
field experiments was four times [11]. The analysis of
plant samples made it possible to determine the yield
structure of buckwheat varieties, as well as to determine
the yield and seed quality indicators of the varieties.

The harvest was recorded by weighing the threshed
grain from the accounting area of the plot, and was taken
into account after correction for clogging and bringing it
to standard (14 %) humidity. The field experiments in the
experiment were accompanied by the necessary
observations, records and analyses, which were carried
out according to the methods generally accepted in
scientific institutions of Ukraine.

Results and discussion

The size of the harvest is a general indicator of the
reaction of plants to the influence of numerous biotic and
abiotic factors of the environment and methods of crop
cultivation technology [7, 12]. Crop yield is the product
of the number of plants per unit area and the average
productivity of one plant.

The relationship between these indicators is very
dynamic and has a complex physiological and
biochemical nature, since the productivity of plants is
made up of several structural elements: the number of
inflorescences and their grain size, the number and weight
of 1000 fruits, etc. [13].

Therefore, in order to obtain high and stable
buckwheat grain yields, it is important for agricultural
production to have a set of techniques for increasing the
density of crops and plant productivity, as well as to know
the direction and degree of reaction of plants to various
combinations of agrotechnical techniques and soil and
climatic conditions [14].

One of the important indicators that we studied in the
work that forms the structure of the buckwheat crop is the
mass of grain from 1 plant. In table 1, we present the data
from which it can be seen that the mass of grain from the
plant was slightly greater in 2021. It is possible to single
out the Sofia variety with an indicator of 2.92 g, Oranta
and Malva varieties — 2.81 g. Ruslana variety had a
slightly lower weight —2.61 g and Volya variety —2.75 g.
The smallest weight of grain from 1 plant in 2021 year
was in the Olga variety and amounted to 2.58 g. The mass
of grain from the plant was slightly lower in 2020 and
2022. The Oranta variety had a mass of 2.74 and 2.36 g,
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respectively. In comparison with other varieties, the Sofia
variety had the largest mass during these years, which was
2.74 g (2020) and 2.28 g (2022).

Varieties Volya, Malva and Olga in 2020 had the
lowest mass of grain per plant compared to varieties

Table 1

Oranta and Sofia. Their indicator was from 2.39 g (malva
variety) to 2.51 g (Olha variety). As we noted, the lowest
indicators of the mass of grain from a plant were obtained
by us in 2022. They ranged from 2.00 g to 2.36 g.

Formation of the yield structure of buckwheat varieties over the years of research

Mass of grain from 1 plant

Sort 2020 2021 2022 average
Oranta 2,74 2,81 2,36 2,64
Sofia 2,88 2,92 2,28 2,69
Ruslana 2,74 2,61 2,11 2,49
Volia 2,41 2,75 2,25 2,47
Malva 2,39 2,81 2,00 2,41
Olga 2,51 2,58 2,09 2,39
Mass 1000 seeds, g
Oranta 27,4 29,1 27,1 27,9
Sofia 28,8 274 27,5 27,9
Ruslana 29,0 28,8 28,0 28,6
Volia 27,7 28,4 28,1 28,1
Malva 28,4 29,0 27,7 28,4
Olga 28,0 28,7 26,9 27,9

According to the weight of 1000 grains, Oranta
varieties can be distinguished with values from 29.1 to
27.1 g. Sofia—27.4 —28.8 g, Ruslana—28.0 —29.0 g. The
weight of 1000 grains was somewhat lower in of the
Volya variety — 27.7 — 28.4 g. As we can see from Table
1, the lowest indicator was in 2022 in the Olga
varieties — 26.9 g and Oranta — 27.1 g. According to
average indicators, we have the largest mass of
1000 grains in the Ruslan varieties — 28.6 g, Malva —
28.4 g and Volia — 28.1 g. According to the average data,
the varieties Oranta, Olga and Sofia had a slightly lower
mass index of 1000 grains and amounted to 27.9 g.

The actual crop yield is always less than the biological
yield by the amount of grain loss during harvesting.

As we all know, productivity is an important indicator
for the economy. Over the years of research, the
buckwheat yield by variety was different (table 2).

Table 2
Influence of varietal properties on buckwheat yield

Productivity, t/ha

Sort 2020 2021 2022 average
Oranta 1,93 2,01 1,84 1,93
Sofia 1,91 1,89 1,79 1,86
Ruslana 1,86 2,10 1,67 1,88
Volia 1,90 1,94 1,82 1,88
Malva 1,74 2,10 1,75 1,86
Olga 1,69 1,91 1,72 1,77
HIP,s 02 02 02

The Oranta variety had the highest yield in 2021 and
was —2.01 t/ha. It was somewhat lower in 2020 — 1.93 t/ha
and in 2022 — 1.84 t/ha. Compared to the Oranta variety,
the Sofia variety had a higher yield in 2020 and a lower
yield in 2021 and 2022. It was: 1.94 t/ha, 1.89 and
1.79 t/ha, respectively. In the Ruslan and Volya varieties,
the yield was higher in 2021 (2.10 and 1.94 t/ha,
respectively), and decreased in 2020 and 2022.

The Malva variety had the highest yield among the
varieties in 2021, which was — 2.10 t/ha. In 2020 and
2022, the yield decreased and amounted to 1.74 and
1.75 t/ha. The Olga variety did not stand out in terms of
yield among other varieties. Its yield ranged from
1.91 t/ha (2021) to 1.69 t/ha (2020). According to average
data, the varieties with the highest yield can be noted:
Oranta — 1.93 t/ha, Ruslana, Volia — 1.88 t/ha. Other
varieties had slightly lower average indicators.

Buckwheat groats have an optimally balanced
biochemical composition and are one of the best dietary
products for children's food, they surpass other groats
with high nutritional and energy value [15].

In the scientific literature, there are relatively few
publications on the influence of chemicals and especially
growth stimulants and microfertilizers on the quality of
buckwheat grain [16]. Most often, the ambiguity of the
influence of the conditions of soil nutrition of plants on
the yield of buckwheat grain and its quality when using
both growth stimulants and microfertilizers is noted [17].

The quality of buckwheat grain can first be judged by
the appearance of the fruits. Three-sided buckwheat nuts
should have a pronounced color and shine of the fruit shell
with smooth edges and ribs for the variety [18].

For buckwheat varieties common in the zone, the
typical color of the fruits is brown without vague spots
and dots. Yellowed fruit shells with dark or light strokes
can be a sign of poor grain quality.

In our research, visual assessment of buckwheat grain
quality did not reveal any external differences between the
variants [19].

For a more detailed analysis, the physical indicators
of grain quality were used to determine the mass of 1,000
fruits, the filminess and grain yield from technological
indicators, and the protein content from chemical
indicators. One of the important indicators for buckwheat
is filminess and yield of clean kernel [20]. These
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indicators are interrelated. In our studies, there was not
much difference between cultivars.

Over the years of research, the Oranta variety had a
membrane density of 21.0 to 22.0 % and a clean kernel
yield of 74.0 to 76.1%. Sofia variety: film
density — 21.0-21.8 %, kernel yield — 74.8-76.3 %.
Ruslana variety: 21.8-23.1 % — filminess, and 72.8—
74.8 % — pure kernel yield. The Volia variety did not stand
out much in terms of these indicators either - film density
from 21.0 to 21.8 % and kernel yield — 74.8-76.3 %.

Varieties Malva and Olga also had average indicators
at the level of other varieties. One of the important
indicators of grain quality is its protein content. In our
researched buckwheat varieties, the protein content was
the highest in Oranta, from 17.0% to 159 %.
Ruslan — 17.0-15.8 % (Table 3).

Table 3
Influence of buckwheat varietal properties on grain
quality

Protein content, %

Sort 2020 2021 2022 average
Oranta 16,1 17,0 15,9 16,3
Sofia 15,4 16,8 16,0 16,1
Ruslana 15,8 17,0 15,9 16,2
Volia 14,9 16,1 15,4 15,5
Malva 15,1 16,0 15,8 15,6
Olga 15,4 16,8 16,0 16,1
Hipos 03 02 03

In the Sofia variety, the protein content over the years
of research ranged from 15.4 % in 2020 to 16.8 % in 2021.
The Volya variety compared to other varieties had a lower
protein content, which was the lowest in 2020 — 14.9 %,
2021 — 16.1 %, and 15.4 % in 2022. The Malva variety
had 15.1 to 16.0 % protein content in the grain. If we take
data on the Olga variety, then the protein content was the
highest in 2021 and amounted to 16.8 %, then 2022 with
an indicator of 16.0 % and 15.4 % in 2020. According to
the average data by year, we can note Oranta varieties
with a protein content of 16.3 %, Ruslana — 16.2 %. For
Sofia and Olga varieties — 16.1 %, and the lowest protein
content was for Volya and Malva varieties (15.5 and
15.6 %, respectively).

Conclusions

During the sowing company, there is a problem of
choosing the best variety of buckwheat, which will allow
you to get the highest grain yield and high quality. When
analyzing the results of the conducted research, we can
recommend the farm to grow the following varieties: in
terms of yield, the Oranta, Ruslan and Volya varieties are
the best; according to the highest indicators of protein
content, varieties Oranta, Sofia, Ruslana; in terms of
filminess and yield of pure kernel, all varieties were at the
level of average data.

Prospects for further research. Taking into account
the high efficiency of using buckwheat in the conducted
research and taking into account the trend of worsening
weather conditions, primarily - a decrease in the amount

of precipitation and an increase in temperature indicators,
a promising direction of research is the study of the
influence of varietal characteristics on the yield and
quality of seeds. It is also promising to compare the
effectiveness of different varieties, which have different
institutions that grow them and are presented in a wide
range on the market.
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T. Shepilova conditions with the help of fertilizers and growth stimulants, which provide potential productivity of soybean
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‘ . varieties of the intensive type. The purpose of the study is to identify the effect of fertilizers and preparations with
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growth-regulating substances and microelements on the growth and development of medium-ripening Fieria
soybean plants in the conditions of the Northern Steppe of Ukraine. The task is to determine the influence of elements
Technical University, of growing technology on the height, mass of plants, area of leaves, number of nodules, and formation of elements
8, Prospekt Universytetskyi, of crop structure. The research was conducted during 2020-2022 in the conditions of Kirovohrad region. The soil is
Kropyvnytskyi, 25006, ordinary medium-humus heavy loamy chernozem. The field experiment was laid out using the block method. Factor
Ukraine, A (mineral fertilizers): 1). Control (without fertilizers), 2). N3oP30Kso. Factor B (preparations): 1). Control (without
treatment), 2). Fulvigrin Bor 1.5 1/ha, 3). Potassium humate 1.0 1/ha, 4). Micro-Mineralis 1.5 I/ha. Crops were treated
with preparations in the budding phase. Mineral fertilizers were applied by spreading method under pre-sowing
cultivation. As a result of the research, it was established that the use of mineral fertilizers and preparations

Central Ukrainian National

contributed to the increase in the height and mass of soybean plants, while the use of Micro-Mineralis was more
effective, while applying N3oP3K3, the increase compared to the absolute control was 9.6 cm (11.3%) and 8.2 g
(21.9%), respectively. The most significant increase in the area of the leaf surface of one plant was formed using of
Micro-Mineralis in combination with the application of mineral fertilizers. The increase in the indicator was 167 cm?,
which is 18.2%. A complex application of fertilizers had a positive effect on the formation of nodules. Thus, their
number increased by 6.1-9.4 pcs./plant, which is 21.4-33.0%. The highest efficiency was provided by Micro-
Mineralis, the lowest by Fulvigrin Bor. The use of fertilizers contributed to an increase in seed mass by 0.15 g/plant,
and with a complex application of preparations by 0.22-0.42 g/plant, or 5.2-9.9%. The weight of 1.000 seeds
changed little under the influence of the preparations. The indicator was higher using Micro-Mineralis with
application of mineral nutrition of 143.5 g, which is higher than the absolute control by 3.1 g, or 2.2 %. The yield
data showed that the highest productivity was provided by the preparation Micro-Mineralis using fertilizers —
2.22 t/ha, the yield increase was 0.3 t/ha (15.6%). With the use of Fulvigrin Bor and potassium humate, the increase
was 0.21 and 0.25 t/ha, using N3,P30K;30 — 0.15 t/ha.
Keywords: soybean, fertilizers, productivity, plant mass, leaf area.

HaykoBo o0rpyHTOBaHAa ONITUMI3allisi ATPOTEXHIKM BUPOLLYBAHHS COL

T. Il. Illeminosa | . I. Iletpenxo | C. M. Jlemenko | K. B. BacunpkoBcrka | M. M. KoBannros

B cywacHuX yMOBaxX BajXJIMBHM pE3epBOM IIiJBHIIEHHS YPOXKaifHOCTI COI € MOJNINIIEHHS YMOB >KHBJICHHS 3a

HenTpanbHoykpafHehKni JOIIOMOTOO 3aCTOCYBAHHSI JOOPUB Ta CTUMYJIATOPIB POCTY, L0 Peali30BYIOTh MOTEHLUIHHY IPOLYKTHBHICTE COPTIB

HaI[lOHAJIBHUHM TEXHIYHUI .. . K )
coi IHTEHCHBHOrO THITy. MeTa AOCHI/KEHb — BHSBHUTH BIUIMB JOOPHB Ta INpemapariB 3 PiCT PEeryiolYiMH

HIBEPCUTET. . .. . ..
M K P ’ . PEYOBHHAMH Ta MiKPOEJIEMEHTaMHU Ha PO3BUTOK POCIIMH CEPEAHBOCTUIIIOr0 cOpTy coi Peepist B yMOBax MiBHIYHOIO
M. KponuBHuIBKHi . .
Vipaita ? Creny Ykpainu. 3aBllaHHS - BU3HAQUUTH BIUIMB €JIEMEHTIB TEXHOJIOTT BUPOLIYBAHHS Ha BUCOTY, Macy POCIHH,

IOy JIUCTS, (POPMYBAHHS €IEMEHTIB CTPYKTYpHU Bpoxato. JlociipkeHHs npoBoamiucs npotsrom 2020-2022 pp.
B ymoBax KipoBorpazcbkoi obnacrti. [TonpoBuii mociin Bkimovas 1sa (pakropu. @akrop A (MiHepanbHi 100puBa):
1). Kontpouns (6e3 1o6puB), 2). N3oP30Kso. @axrop B (npenaparn): 1). Konrpons (6e3 06podku), 2). ynbBirpin
Bop 1,5 n/ra, 3). 'ymat kamnito 1,0 n/ra, 4). Mikpo-Minepaiic 1,5 n/ra. O6poOKy mociBiB mpenapaTtaMu MpoBOANIN
y ¢a3i Oyronizamii. MiHepansHi 100pHBa BHOCHIM PO3KUIHUM CIIOCOOOM IIiJl NEPEIINoCiBHY KylbTHBalioo. B
pe3yibTati JOCIiIKEHb BCTAHOBJICHO, 110 3aCTOCYBAaHHS MiHEPAIbHHUX JOOPHB 1 IIpenapaTiB COpPHUSLIIO 301IbIICHHIO
BHCOTH Ta MAaCH POCIIHH CO1, BUKOopHcTaHHI Mikpo-MiHepaiic BusiBuiocs 0ibi epekTuBHUM, e Ha (hoHi N3oP30K30
MPUPICT 10 aOCONMOTHOTO KOHTPOJIr0 cTanoBUB 9,6 cM (11,3%) 18,2 1 (21,9%) Bianosigno. CyTTeBuUii MPUPICT IO
JIICTKOBOI OBEPXHi O/IHI€T pocanHu (popMyBaBcst TaKOX Ha (oHI 3acTocyBaHHs Mikpo-MiHepaiiic y NoeaHaHHI 3
BHECEHHAM MiHepalbHUX JOOPHUB, MIPHPICT 10 KOHTpoio cTaHoBuB 167 cm? (18,2%). KomiiekcHe 3acTocyBaHHs
JOOpMB Majo MO3UTHBHHII BIUIMB Ha (opmyBaHHs OynpOo4ok. Tak, iX KimpkicTh 30imblryBamace Ha 6,1—
9,4 wr./pocin., mo cranoButh 21,4-33,0 %. Haii6inbury edexruBHicTh 3a0e3neuns Mikpo-MiHepaiic, HaliMeHITy
Oynbairpin bop. 3actocyBauHs 1oOpUB cripusuio 30inbLICHHIO MacH HacinHsg Ha 0,15 r/poci., mpu KOMIIEKCHOMY
3acTocyBaHHi npenapariB — Ha 0,22-0,42 r/pocn. YpoxaiHi maHi nokasaa, 110 HaWOUIbLIy BpOKalHICTH
3abe3neunB npenapatr Mikpo-Minepanic Ha ¢oni no0puB — 2,22 1/ra, npudaBka Bpoxaioo craHoBuiaa 0,3 T/ra
(15,6%). 3a ymoBu 3actocyBanns Oynbirpin bop Ta I'ymar kamito mpubaska cknagana 0,21 ta 0,25 1/ra.
Kitro4oBi ciioBa: cost, 100puBa, ypoxxaiHICTh, Maca POCIIHH, IUIOLIA JHCTSL.

Biomiorpagiuanii onuc pas wuryBanusi: [leninosa T. I1., Ilempenko /. I., Jlewenko C. M., Bacunvkoscvka K. B., Kosanvoe M. M. HayxoBo
0oOIpyHTOBaHA ONTHMI3aLlisl arpOTEeXHIKU BUPOILYBaHHs coi. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 56-59.
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Beryn

[piopuTeTHUi i  LUISIX ~ PO3BUTKY  arpapHOro
KOMIUTEKCY YKpaiHH BKIIO4Yae CTabinbHE BHPOOHHUIITBO
coi, 1[I0 3aJOBOJBHSAE NOTPeOM pPOCIMHHULTBA 1
TBAPHHHHUIITBA, SK OCHOBHHX Trajy3edl CUIbCHKOTO
rocrogapcTia [1-5]. 3 orisaay Ha Iie, BiIMI4aeThCsl 3pOc-
TAIOYHH iHTepeC 10 Hel 3 00Ky MPOBIIHAX BITYU3HIHIX Ta
3apyOiKHUX BUEHUX CTOCOBHO i ABUIICHHS
OPOAYKTHBHOCTI KYJIBTYPH IUIIXOM yIOCKOHAJICHHS
TEXHOJIOTii BHPOIIYBaHHS, 3aCTOCYBaHHS JOOpWB Ta
CY4acHHX CTHUMYJISITOPIB pocTy [6-9].

EdextuBHicTs 3acTocyBaHHS JOOpUB  3aJI€KUThH
Bil CTPOKiB 1 [I03M BHECEHHS, TPYNH CTUTIOCTI
COpTY, IPYHTOBO-KIIIMATUYHHX YMOB, OTXe

norpedye neranpHoro BuByeHHs [10, 11]. Baxiueum
pe3epBOM TiBHIICHHS YPOXKAHHOCTI COI € TONIMIICHHS
YMOB  JKMBJEHHS 32 JONOMOIOI0  3aCTOCYBaHHS
MIKpO/I0OpHB Ta CTUMYJISITOPIB POCTY, 1[0 PEaTi30BYIOTh
MOTEHIIIHY ~ TPOAYKTHBHICTE  CYYacHHX  COPTIB
cOi IHTEHCHMBHOTO THIY, HOKPalIylOThb PO3BHTOK
KOpPEHEBOI  CHCTeMH, HiIBUILYIOTh AKTHBHICTb
¢otocuHTely Ta cuMOioTmdHOI  (Qikcamii  a3oTy,
30UIBIIYIOTh Macy pociuH, IOy
JIICTKOBOT ~ TIOBEpXHi, HACIHHEBY  IPOJYKTUBHICTh
[12-15].

B mocmimkeHHAX TPOBECHUX B YMOBAaX MiBHIYHOTO
Cremmy VYkpaiHM BCTaHOBJEHO, IO 3aCTOCYBaHHS
MiHEpaIbHAX Ta MIKPOJZOOPHB Ma€ IIO3UTUBHHUN BILTHB Ha
(hopMyBaHHS TPOAYKTUBHOCTI cOi. 30Kpema, mpubaBKa
BpOXKal0 TpU BHUPOIIyBaHHI COpPTy coi 3oJylika
cranoBuia 0,21-0,29 t/ra, abo 13,7-19,0 %. IIpu upomy
BiIMiY€HO 3pOCTAaHHS BUCOTH POCiuH Ha 3,2—4,6 M, Macu
pocauH Ha 4,1-5,1 T, TOomi SK KiIbKicTh OyJIH00YOK
Ha KOPEHSX COl Maihxe He 3MiHIoBasach [16].

BuBUeHHS ~ BIUIMBY  peryjisTOpiB  pocTy  Ha
MIPOLYKTUBHICTH COi COPTY YCTS IOKa3ajo, 10 OiibIry
mpubaBKy Bpokato 3abesrmedye  ATpOCTHMYIiH —
0,34 t/ra, npu 3acrocyBanni Emictumy C BoHa cTaHOBHIIa
0,13 t/ra [17].

B nocmimkennsx O. I. TTonskoBa BCTaHOBIIEHO, IO
NPUpPICT ~ ypOXXaWHOCTI  coi  BiA  3acCTOCyBaHHS
6ioctumysitopiB cknanas 0,06-0,18 T/ra [18].

B nocmimkeHHSIX 3 BUBYEHHS €(EKTHBHOCTI MIKpO-
nobpuBa KBanTy™m mias oOpoOKu HaciHHS 1 MOCiBIB coi
BCTaHOBJICHO, 1110 Maca POCIIMH 3pocTalia 10 KOHTPOJIIO Ha
3,0-5,8 r, maca Hacinus — Ha 0,26—0,29 r/poca. [IpubaBka
BpoXaro mpu npomy craHosmia 0,17-0,28 t/ra [19].

TakuM 4MHOM, BaXKJIUBUM 1 aKTyaJIbHUM IHUTaHHSM €
BUBYCHHS ©()EeKTUBHOCTI 3aCTOCYBaHHsS JTOOPHB Ha IPO-
JOYKTHBHICTh COi B KOHKPETHHX IPYHTOBO-KIIMaTHYHHX
yMOBax.

Meta ,[IOC.]IiZDKeHHﬂ

Mera nochmipkeHb — BUSBUTH BIUIMB J0OOpUB Ta
TIPeTapariB 3 PiCT PErYIIOI0YAMH PEIOBUHAMH Ta MIKPO-
eNICMEHTAMH Ha PO3BHTOK POCIHH CEPeIHbOCTHIIIOTO
copty coi Deepist B ymoBax niBHiyHoro Creny YkpaiHu.

3a60anns BU3HAYNTH BIUIMB €JEMEHTIB TEXHOJOTII
BUPOIIyBaHHS HA BHUCOTY, Macy POCIIHH, IUIOILY JIUCTS,

KiIbKicTh ~ Oynb0O4YOK,  (OpPMYyBaHHS  E€JIEMEHTIB
CTPYKTYPH BPOXKaIO.

Marepianu i MeToau

Hocmimkenas  mpoBomwimcs — mpotsroMm  2020—

2022 pp. B ymoBax Kiposorpasacekoi o6nmacti. [pyHT —
YOPHO3EM 3BUYANHUI CEPEJHBOTYMYCHUHN BaXKKOCYTIINH-
KoBHH. BmicT rymycy 4,6 %, a3oTy, 110 JI€TKO TiApoi3y-
erbest — 11,5 mMr/100 T rpyHTYy, pyxomoro dochopy —
6,2 mr/100 r rpyHTy, 0OMiHHOrO Kamito — 12,9 Mr/100 r
IpyHTY. B poku gocmimkeHs KiTbKiCTh OTaIiB BapiroBaya
B IIMPOKNX Mexax. Tak, rigpoTepMiuHui KoedimieHT 3a
nepion Beretarrii coi 2020 p. ctanosus 0,6, 2021 p. — 1,2,
2022 p.—-0,9.

[onboBuii mociin 3akiajald METOAOM OJIOKIB.
®daktop A (MiHepanbHi jgoOpuBa): 1). Kontpoas
(6e3 mobpuB), 2). N3gP30K30. @akrop B (npenapatn):

1). KorTpoms (6e3 00poOkn);

2). ®dyaeeirpin bop 1,5 n/ra;

3). T'ymar kauiro 1,0 s/ra;

4). Mikpo-Minepauric 1,5 n/ra.

OO6poOky mociBiB mpemapaTtaMud HpoBoawIM y ¢asi
OyToHnizauii. MiHepasibHiI TOOpUBA BHOCHIIA PO3KUIHUM
croco0OM TMiJ TEpenarnociBHy KyiIbTHBaLi0. BuBuamm
cepeHbOCTUTINH copT coi Deepis.

Pe3ysabTaTH Ta iX 00roBOpeHHs

Bimomo, 1m0 Bix Macu POCIHH 3aJeKUTh (OTO-
CUHTETUYHHN MOTEHLIAI MOCIBY, 30aTHICTE
BUKOPDHCTaHHS ~ COHSYHOI  €Heprii, = HAaKOIWYEHHS
OpraHiyHOT PEYOBMHM Ta ypoKaiHicTh coi. [lapamerpu
MacH pOCIHMH 3aJIe)KaTh BiA BIUIMBY arpOTEXHIYHHUX
(dakTopiB Ta MOrOAHMX YMOB pOKYy. BuKopucTaHHS
JOOpUB Ta CTUMYJSTOPIB POCTYy crpusie (HOpMyBaHHIO
O1MBIIOl MacW POCIMH, IUIOLII JIMCTKOBOI IOBEpXHI Ta
CIpus€e IHTEHCUBHOMY (OPMYBaHHIO OyIb00Y0K coi
[4,7,11].

BcTaHOBIIEHO, IO 3aCTOCYBaHHS JOOPHUB CHPUSIO
30ibIIeHHI0O MacH pociuH Ha 5,3 T (14 %). lonaTkoBe
3aCTOCYBaHHs IIpenapariB Ha MiHepaJbHOMY (OHI
JKUBJICHHSI CHPUSUIO 3017IbLICHHIO MOKa3HMKa Ha 2,6—
6,8 %. Ilpm BUKOpHCTaHHI TINBKM TIpemapaTiB Maca
pocnuH 30unbiIyBanack Ha 3,7-12,8% (tadmn. 1).

Bucora pocnuH I Ji€0  CTUMYJSATOPIB  POCTY
3pocTana 1o koHTpoito Ha 2,0—4,3%. Ha doni N3oP30Ks30
i 00poOKM TOCIBIB mpemapaTaMd pPOCIUHH Oyiu
BumuMH — 91,9-94,7 cm, mo Oiiblie 3a aOCOIOTHUI
KOHTpoJab Ha 6,8-9,6 cMm 1 cranoButh 8,0-11,3 %.
EdexruBnicTs nii mpemapaTiB Ha pi3HEX (poHAX KUB-
JIeHHs OyJia Ha OJTHOMY PiBHI.

[Tnoma nmrcTKOBOI MOBEPXHI COI CYTTEBO 3MiHIOBa-
JIach 3aJIeKHO BiJl €IEMEHTIB TEXHOJIOTIi BUPOIIYBaHHS.
3acTOCYBaHHS CTHMYJISITOPIB POCTy Ta 100OpHB 3abe3re-
qye (hopMyBaHHS OUIBIIMX MMOKA3HUKIB TUIOMII JIUCTSL, 1110
MiATBEPIKYEThCA IHIIMU TocTimKkeHHsMu [3, 16, 19].
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Taoauns 1

BB eneMeHTIB arpoTexHiKH Ha Macy Ta BUCOTY pociuH (2020-2022 pp.)

MinepanbHi Maca Bucora ITnoma nuctkoBoi Kinbkicth
IIpenaparu . 3
no0puBa pocauH, T POCIHH, CM MOBEPXHIi, CM*/pOCIL. Oy11004OK, LIT./POCIL.
Koutpons (6e3 06pobxm) 37,5 85,1 918 28,5
Konrpons OyneBirpin bop 1,5 n/ra 38,9 86,8 943 30,5
(6e3 nobpuB) I'ymart kamnito 1,0 n/ra 39,6 87,5 955 329
Mikpo-Minepauic 1,5 n/ra 423 88,8 984 334
Kontpons (6e3 06pobxm) 42,8 90,8 972 33,8
NaoPsoKso OyneBirpin bop 1,5 n/ra 439 91,9 998 34,6
T'ymart kaunito 1,0 n/ra 448 93,4 1011 36,2
Mikpo-Minepauic 1,5 si/ra 45,7 94,7 1085 37,9

[Tpu 3actocyBanni @yneBirpia bop ta I'ymar kaiiro,
sK Ha (OHI MiHEepanbHUX JOOpUB Tak 1 0e3 HMX IIoIa
JucTs 3pocrana Ha 2,7-4,0 %.

Bimpmr  eekTHBHOIO BHSBWIIACH 00poOKa MOCIBIB
Mikpo-Minepalic, e MpHUPICT IO KOHTPOII CTAaHOBUB
66 cm?/pocn. (7,2 %). Ha ¢oni N3P3K3 mnpemapar
cripusiB 30inbIIeHH0 wiomti jmets Ha 113 cm*/poci.,
o ckiano 11,6%.

JocmipkeHHsMu ~ 0araTbOX ~ BUCHHX  JTOBEAECHO
NO3UTHBHUM BIUIMB  MIKPOJOOPUB Ta CTUMYJISITODIB
pocty Ha ¢opMmyBaHHsS OyJIbOOYOK, MUITXOM MOCHIICHHS
PO3BHUTKY KOPEHEBOI CHCTEMH Ta IMOKPAICHHS KHUBIICHHS
[10, 12, 16].

BusiBneHo, mio mijg Ji€o mpemnapariB - KUIBKICTb
Oynp004YOK 30ULTBITyBajach JO KOHTPONIO B MeXax

Taoauns 2

7,0-17,2%. Ha ¢oni MiHEpaIbHOTO XHUBJIECHHS MPUPICT
craHoBuB  2,4-12,1 %. HaiiGinemy  edexkTHBHICTD
BigMmiueHo mix giero  Mikpo-MiHepamic, HalMeHIry
moka3aB DyneBirpia bop.

Ha ¢oni MiHepanbHOTO XKMBJICHHS Ha KOPEHSIX COi
(dopmyBanace OinbIa KUTbKiCTh OyI60090K, TprbaBKa 10
KOHTpOUTIO ckiajana 5,3 mr./poci. (18,6 %).

Bimomo, mo 3acTocyBaHHS HOOPHB 1 CTUMYJIISTOPIB
pocty pociauH (OopMye Kpallli MOKa3HHKHA HACIHHEBOI
MPOAYKTHBHOCTI pociut coi [11, 17].

Maca HaciHHsS 30UIbIIyBajach I Ai€l0 JOOpHB Ha
0,15-0,42 r/poci., o cTraHoBUTH 3,5-9,9 % (Tab. 2).

BB eneMeHTIB arpoTeXHiKM Ha BpoxKalHICTh Ta Macy HaciHus (2020-2022 pp.)

MinepanbHi 100puBa IIpenaparu Maca 1000 nacinug, Maca HaciHHS, VYpoxaiiHicTb,
(dpakTop A) (dpaxrop B) r r/pociL. T/Ta
Konrposs (6e3 00poOkn) 140.4 423 1,92
Konrpons Oymseirpin bop 1,5 n/ra 140,4 4,31 2,02
(6e3 1o6puB) T'ymar kauiro 1,0 n/ra 140,9 4,35 2,05
Mikpo-Minepaiic 1,5 ni/ra 141,0 441 2,11
Kontpoms (6e3 06pobki) 141,9 4,38 2,07
NaoP1oKao Oynbairpin bop 1,5 n/ra 142,1 4,45 2,13
T'ymar kamnito 1,0 n/ra 142.4 4,50 2,17
Mikpo-Minepaiic 1,5 ii/ra 143,5 4,65 2,22
HIPys mo paktopy A 0,07
HIPys no ¢axropy B 0,08
HIPys mo paxtopy AB 0,13

[Ipu 3acTrocyBaHHI CTHUMYIATOPIB POCTY 1 MiKpo- 3acToCcyBaHHS  MiHEpaJbHUX JOOPHB  CIPHIIO

JOOpYB MOKAa3HUK migBuinyBaBcs Ha 1,9-4,2 %, Ha ¢oHi
N30P30K30 — Ha 1,6—6,2 %.

Maca 1000 wHaciHMH Tix i€l IpenapartiB
3MiHIOBaJIaChb Majlo. bimbmuM mokasHuk OyB mpu
3aCTOCOBYBaHHI Mikpo-Minepaiic Ha ¢oni

MiHEpalIbHOTO JKHUBICHHA — 143,51, mo Bume 3a
abcooTHUI KOHTPOJb Ha 3,1 T, a6o 2,2 %.

VYpoxkaliHi maHi CBiguaTh, IO 3aCTOCYBaHHSA
OyneBirpiH  bop copusaio  OTpUMaHHIO — iICTOTHOI
npubaBku Bpoxaro — 0,10 T/ra, Tomi sx Ha oHi
MiHEpaITbHUX no0puB 3a JI0IaTKOBOTO
OOIPUCKYBaHHS MOCIBIiB npubaBka BpOXKAaro
Oyna HEICTOTHOIO (0,06 T/ra).3acTOCYBaHHS
I'ymaty kamiro gano icroTHuil mpupict Bpoxkaro 0,13 i
0,10 T1/ra BimnosigHo. HaiiGinpIIow0 eheKTHBHICTIO
Big3HauuBcs Mikpo-MiHepanic, ne mnpubaBka a0
koHTpoJto ctanoBmia — 0,19 1/ra, Ha doni N3oP30Kso —
0,15 1/ra.

30LIbIICHHIO BpoXKaitHocTi Ha 0,15 T/ra, ado 7,8 %.
BucHoBku

3acTtocyBaHHS MiHEpaITbHUX o0puB i
MpernapaTiB  CIpHUsIO 30UTBIICHHIO BHCOTH Ta MacH
POCIHH coi, Ipu IbOMY BHKOpHCTaHHS Mikpo-MiHepairic
BUSABWIIOCS Oinmbin edexTuBHUM, Ae Ha (oHi N3oP30Ks3o
IPUPICT A0 aOCOIIOTHOTO KOHTPOJIO CTAaHOBUB 9,6 cM
(11,3 %) 18,2 r (21,9 %) BiAmosiaHO.

Haii6Ginpmr  cyTTeBMH NOPUPICT IJIOIII  JIMCTKOBOT
MOBEPXHi OfiHI€T pocnuHu (GopmyBaBcs Ha (OHI 3acTo-
cyBaHHs Mikpo-MiHepajic y NMoeJHaHHI 3 BHECEHHSIM
MiHepaJdbHUX  A00puB.  30UIbLIEHHS  TOKa3HUKa
cranoBuio 167 cM?, mo cknanae 18,2 %.

KommiekcHe 3acTocyBaHHS JTOOPUB Mall0 ITO3UTHB-
HUH BIUTUB Ha popMyBaHHs Oynb0040K. Tak, iX KUTBKICTh
30inpmryBanace Ha 6,1-9,4 mT./pocn., MmO CTaHOBHTH
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21,4-33,0%. HaiiOinbury edexkTuBHICT 3a0e3neuuB
Mixkpo-Minepaiic, Haiimennry DynsBirpin bop.
3acTocyBaHHS JOOPHB CHPUSIO 30UIBIICHHIO MacH
Hacinus Ha 0,15 r/pocn, 1mpu  KOMIUIEKCHOMY
3acTocyBaHHI npemnapatiB — Ha 0,22—0,42 r/poci.

VYposkaiiHi faHi IoKasaiy, 110 HaWOIIbIIy BpOXKai-
HicTh 3a0e3neuynB npenapaT Mikpo-MiHepaiic Ha ¢oHi
nobpuB — 2,22 T/ra, mpubaBKa BpPOXKAI CTAHOBIJIA
0,3 t/ra (15,6%). 3a ymoBu 3actocyBaHHs DyNBBIrpiH
Bop ta I'ymar kamiro mpubaBka ckmamama 0,21 Ta
0,25 1/ra, Ha PoHi N3oP30K30 — 0,15 1/Ta.

IHepcnexmueu nooanvuiux Oocniodxcens. B monanb-
IIMX JOCHIKEHHSAX IUIAHYEThCS BUBYHTH €()EeKTHBHICTD
MIKpOJIOOPUB Ta PEryJsiTOPiB POCTY B KOMOIHAISX ISt
00poOKM HACIHHS 1 [TOCIBIB HA PAHHBOCTUTIIMX COPTaxX cOl
IpY BUPOIILyBaHHI B 30H1 miBHiuHOTO CTeny Ykpainu.

Kouduikr intepeci

ABTOpHU CTBEPDKYIOTH PO BIACYTHICTH KOHQIIKTY
iHTepeciB MO0 IXHBOTO BHKIAAy Ta pPE3yNbTaTiB
OCIIIKEHD.
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N. Kovalenko Plantation cultivation of medicinal plants, especially perennials, causes the formation of a stable complex of pests.

E-mail: Currently, it is relevant to create a list of potentially dangerous phytophagous species for a specific region. We
ninel kovalenko2016@gmail.com  clarified the species composition and studied the dynamics of the entomofauna population of the agrophytocenosis
of the Baikal scutellaria (Scutellaria baicalensis Georgi) in the steppe zone of the Ukraine. The entomocomplex of

Poltava State Agrarian the culture is represented by polyphagous insect species (7 species) and a specializedr species adapted to feeding on
University, plants of the Nettle family, the green shield bug. The orders of beetles (Coleoptera) and moths (Lepidoptera) were
1/3, Skovoroda St., characterized by the least diversity (2 species each). The proportion of beetles in the entomo-complex structure was
Poltava, 36000, 15 %, and moths accounted for 20 % of the total. The order of true bugs (Hemiptera) included 4 species from the
Ukraine families plant bugs (Miridae), leathoppers (Cicadellidae), and stink bugs (Pentatomidae). The share of true bugs

(Hemiptera) was 65 %. Based on thorough excavations, we discovered larvae of the common cockchafer
(Melolontha melolontha L.) of various ages and larvae of the turnip moth (Scotia segetum Schiff.). The population
of cockchafer larvae varied from 0.2 ind./m? in 2020 to 0.5 ind./m? in 2021, and that of the turnip moth ranged from
0.1 ind./m? in 2020 to 0.3 ind./m? in 2021. Despite such a number of phytophages, no significant plant damage was
observed. During the vegetation period, the above-ground parts of the plants were damaged by the meadow plant
bug (Lydus rugulippennis Popp), the sloe bug (Dolycoris baccarum L.), and the alfalfa plant bug (4delphocoris
lineolatus Goeze.); the yellow leathopper (Empoasca flavescens F.), and the silver Y moth (Autographa gamma L.).
The peak population of bugs was observed during the budding phase — 2.5 ind./m? in 2020 and 3.7 ind./m? in 2021.
The overall damage rate by bugs during the flowering period did not exceed 4.5 %. Over the study years, there was
a gradual increase in the population density of the silver Y moth, with its maximum during the stem formation phase
— 2.3 ind./m? (2020) and 1.7 ind./m? (2021). The above-ground parts of the Baikal skullcap, starting from the stem
formation phase to the end of vegetation, were damaged by the yellow leathopper (Empoasca flavescens F.). Its
population density in 2020 was 0.3 ind./m?, whereas, in 2021, it was 0.8 ind./m? (during the stem formation phase).
The damage level caused by leafthoppers was relatively low at 14% and 8% over the study years. During the counts,
isolated individuals of the green shield bug were also recorded.

Keywords: medicinal plants, cultivation technologies, Baikal skullcap, phytophagous insects, entomo-complex,
phytosanitary monitoring.

BunoBuii ckiaaa mkiaiuBoi eHToMo¢GayHu MOJOMHUII 0aiKaIbChKOL
y Crenosiii 30Hi YKpainu

H. I1. Kosanenko | I". /1. [Tocnieniora | H. I. Heuunopenxko | I. C. ITocnenos

TonTaBchKHit AepIKaBHUi Hnamauiﬁn; BUPOLIYBAHHS JKapChKHUX POCIHH, 0COOIUBO §araTopqu1?x, BHKJIIKAE (bopmyBa!-mﬂ .CTa6iJ]¥>HOF0
arpapuuii yHisepeuter, KOMIULIEKCY IIKiAHHKIB. Hapasi akTyanpHIM € CTBOPEHHS MepeltiKy MOTEHI[IHHO HeOe3neuHnx BUAIB ¢ditodaris st
M. TlonTasa, KOHKPETHOTO periony. HaMu yTOYHEHO BHIOBHIl CKJIa/{ Ta BUBYCHO JMHAMIKY YHCEIBHOCTI eHTOMOGhayHH arpo-
Vkpaina ¢itoneHo3y monomuunui Oaiikanscekoi (Scutellaria baicalensis Georgi) B crenoBiit 30Hi Ykpainu. Entomo-
KOMIUIEKC KyJBTYPU TNPEACTAaBICHUH HEepeBaXHO OaraToimHuMH Buaamu Komax (7 BUIIB) Ta cHeLiali30BaHUM
BUJIOM, IPHCTOCOBAHUM JI0 JKHBJIEHHS Ha POCIMHAX POIHMHH [ JTyXOKpPOIMBOBI, — IIUTOHOCKOIO 3€JEHON. Psau
tBepaokpui  (Coleoptera) ta syckokpuiai (Lepidoptera) xapakrepu3yBamucsi HaiMEHIIMM pi3HOMAHITTSIM
(mo 2 Buam). YacTka B CTPYKTYpi €HTOMOKOMILIEKCY TBEPIOKPHIMX cTaHOBHIA 15 % Ta myckokpuaux 20 % Big
3arany. Pspn HamiBrBepnokpmii (Hemiptera) HanmidyBaB 4 Bumu 3 poxuH Tpas’siHi kiomu (Miridae), nukaanHOBI
(Cicadellidae) Ta menrtatominu (Pentatomidae). Yactka HamiBTBepiokpmwinx (Homiptera) cranoBunma 65 %.
3a pe3ysabTaTaMy I'PYHTOBUX PO3KONOK HAMH BHSBICHO JINYMHKU TPaBHEBHUX XKYKiB (Melolontha melolontha L.)
Pi3HUX BIKIB 1 JIMYMHKH COBKH 03uMoi (Scotia segetum Schiff.). UucenbHICTh JIMYMHOK TPaBHEBOTO XKyKa KOJIH-
BaJach 3a POKaMHM J0CJIikeHHs B Mexax Bia 0,2 ex3./m? (2020 p.) 1o 0,5 ex3./m> (2021 p.), a COBKHM 03UMOT — BiJ
0,1 ex3./m> (2020 p.) mo 0,3 ex3./m> (2021 p.). 3a Takoi KijbKoCTi (iTohariB 3HAYHOrO CTyIEHs MOMIKOIKEHHS
pOCIHH He criocTepiraiocs. B mepiox Bereranii Hag3eMHi OpraHH POCIIUH MOIIKOKYBAIH KJIONH TpaB’ stHUH (Lydus
rugulippennis Popp), sriguuit (Dolycoris baccarum L.) Ta moueprosuii (Adelphocoris lineolatus Goeze.); nnkaaxa
soBTyBara (Empoasca flavescens F.); coBka ramma (Autographa gamma L.). MakxcumanbHUiT pO3BUTOK MOMYJIALIT
KJIOIIB crocTepirascs y (asy OyToHizamii — 2,5 ex3./M*>y 2020 poui Ta 3,7 ex3./mM?y 2021 p. 3aranbHa cTyHiHb
TMOIIKOKEHHsI KJIOTIaMHU B IepioJl LBITIHHA He nepeBuinyBana 4,5 %. B poku gociimkeHp crnocTepiraiocs mocTy-
HOBE 3pOCTaHHS IiTLHOCTI OISl COBKM-TAMMH, MAKCUMYM SKOi IpHnanas Ha (asy ctebayBanus — 2,3 ek3./m>
(2020 p.) Ta 1,7 ex3./m? (2021 p.). HajgzeMHi opranu poCiMH MIOJOMHMIL, MOYMHAKOUM 3 (a3u cTeOIyBaHHs i 10
KIiHIIS BereTallii, HOIIKO/DKyBalla InKa/Ka skoBTyBata (Empoasca flavescens F.). Ilinphicts 1i momymsuii B 2020 p.
cranoBuia 0,3 ex3./M2, Toni sk y 2021 p. — 0,8 ek3./m* (y dasy crebnypaHHs). 3a poKaMH IOCTiKEHb PiBEHb
MOLIKO/KEHHS [HKaaKaMu OyB He3HauHHM 14 % Ta 8 %. Ilig yac oOIikiB peecTpyBalUCs MOOJHHOKI OCOOMHU
LIMTOHOCKHM 3€JIEHO].
Kuro4oBi cjioBa: mikapchKi pOCIMHH, TEXHOJIOTIT BUPOLILyBaHHS, IIOJOMHUL OalikaibcbKa, KoMaxu-dirodary,
E€HTOMOKOMILIEKC, (DITOCAHITApHUI MOHITOPHHT.

Biomiorpagiuaunii onuc pus uuryBauusi: Koesanenxo H. I1., Ilocnenosa I. /l., Heuunopenxo H. I, Ilocnenos I. C. BunoBuit ckiaj IIKiZIHBOT
eHToMo(dayHu mosomMHuUL Oaiikanbebkoi y CtenoBiit 301 Ykpainu. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 60—64.
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Beryn

[HTeHCUDIKAIS POCIMHHHUITBA CYMPOBOIKYETHCS
MIPUCKOPEHHSIM MiKpOEBONIOLIHHIX TIPOIECiB y Oioreo-
LEHO3aX, CIPHSAE OBl PE3UCTCHTHUX pac Ta IUTaMiB
30yIHUKIB XBOPOO, IIKiTHHUKIB, CEICKTHBHOMY PO3BHTKY
OKpeMHUX BHUIIB Oyp’sHIB, MBHIKIH mepeOymoBi
CTPYKTypH eHTOMO- i ¢iromeHo3iB. B 3B’sa3ky 3 mum
3aXUCT Big XBOpoO, MKIZHUKIB 1 Oyp’sHIB €
00OB’SI3KOBUM MPUHOMOM TPOMHUCIOBUX TEXHOJIOTIH
BUPOLIYBaHHS JIKapChKUX POCIWH, OCKUIBKHA BIH
3abesneuye 30epexxenHs 10 40 %  BupouryBaHOi
npoxaykuii [2, 3, 18]. Kpim Toro, 30uTkH, 3aBJaHi IMIKijI-
HUKaMU Ta XBOPOOaMH, 3HIKYIOTh POAYKTHBHICTB 010-
MacH, TOTIPIIYIOTh SKICTh JIKApChKOI CHUPOBHHH,
30KpeMa BMICT eipHHX oumiid [4, 11].

OcTaHHIM YacoM pO3LIMPIOIOTECS POOOTH 3 IHTPO-
OyKOii HOBHX JIKapChKHX POCIHH, PO3POOIISIOTHCS
TEXHOJIOTIi IUIAHTAiHHOTO BHPOIIYBaHHS 3Bip0OOIO
3BMYAHHOI0, MaJbBH, CHHIOXH OJIAKHTHOI, IIOJOMHHII
0alKaabChKOI Ta IHIIUX BHIIB, TOMY BHHHKJIA HEOOXi-
HICTh BUBYCHHS ITATOTCHIB 1 (piTOdaris Ha UX KyJIbTypax
Ta po3poOKH e(hEKTUBHUX 3aXOMdiB MO0 iX 3aXHCTy Bil
JOMiHyIOUMX opraHisMis [14, 16, 20].

[NepeBarkHa OLTBIIICTH BUIB JIIKAPCHKUX POCIINH, IO
BUPOLIYETHCS, CTAIOTh OUIBII YyTIMBUMHU J0 OIOTHYHHX
cTpecoBuX (akTopiB pi3HOI npupoau (IUIKITHUKH, 30y.-
HUKH T'puOHOI, OakTepiaapbHOI Ta BiIpyCHOI €TioJorTii)
MIOPIBHSHO 13 MPUPOAHUMHE IleHo3amu [1, 8, 9, 19].

TpuBane cucTeMHE KYJIBTHBYBAaHHS JIKAPCHKUX
POCIHMH BUKJIMKAE (HOPMYBAHHS CTAOLTEHOTO KOMILIEKCY
LIKiJTHUKIB, XapaKTePHUM OCEPEIKOM SIKOTO € OOMexeHa
rpyTa BiTHOCHO CIeIiai30BaHuX oJIirodaris, 30UTKH BiJl
SKUX YacTO NEpeBHINYIOTh BTPaTH BiAg  IHIINX
MIPeICTaBHUKIB KOMILUIEKCY [6, 7, 17].

Ha mowatky BBefeHHs B KyJbTypy HacaJKEHHs
JIKapChbKMX  POCIWH  OCBOKWIOTH  moisidparm. B
MOJaNbIIOMY BHJ/IOBE PI3HOMAHITTSI PO3IIMPIOETHCS 3a
PaXxyHOK MICIICBUX BIJHOCHO CIICIiaJIi30BAaHUX OJIr0-
¢dariB. 3pocrae SK MIUIBHICT MOMYJAIil, TaK i
LIKIJUIMBICTB TIPEJICTaBHUKIB i€l rpynu ¢irtodaris. Came
TOMY aKTyaJbHUM € BUBUEHHS MOTCHIIITHO HEOE3MeuHNX
BUAIB Ui KOHKpeTHOro periony. KpiM Toro, Baprto
BpPaxOBYBaTH  MOXJIMBICTh  TPOHUKHEHHS  HOBHX
CIeiaTi30BaHNX IIKiTHHUKIB, B TOMY YHCIi i MOHO(AriB
[12,22].

Merta gocJriazKeHHs

Mera pmocnmimKeHb — YTOYHEHHS BHIOBOIO CKIamy
Ta BHBYEHHS JWMHAMIKM YHCEJBHOCTI eHToModayHu

Tabmuus 1

arpo0ioNeHO3y IIOJOMHHUIN OalKanbChbKOI B CTEMOBIH
3oHi [TonraBchkoi 00acTi.

Marepianu i MmeToau

HocnimpkenHst npoBogmwm Brpogok 2020-2021 pp.
Ha JIBOPIYHMX IUIAHTAI[SIX IIOJOMHHUIN OalKalIbChKOi B
COI' «Cpit» [uimponerpoBchkoi odmacti. O0miku ito-
(hariB Ta CrIOCTEpEKEHHS 32 POCIMHAMHE 3JIIICHIOBAIIN ITiJ
Yyac MapHIpyTHHX OOCTEXEeHb IPOTSATOM  BereTalil
MIOJIOMHUII. J[1  BCTaHOBJNEHHS BHJOBOTO — CKJIamy
IIKIUTIBAX KOMaX BUKOPHUCTOBYBAIIN 3aTralIbHONIPUIHSATI B
EHTOMOJIOTi{ METOMN HOCIHiKCHB: Bi3yallbHHH OTJIAL
POCIHH, KOCIHHS €HTOMOJIOTIYHAM CadKOM, IPYHTOBI p0O3-
KOIIKH TOIIIO.

OOCTeXEHHST IIIAHOK IIOJOMHMIN  OaMKaIbChKOI
MeTooM BinOopy TIpyHTOBHX mpob (oOmikoBa ImIOma
0,25 cM?® 3 rmbuHoro 30 cM 3 yciMa POCIMHHMMH
pelITKaMy) MPOBOJMIM BOCEHH IIICINISl 3aKiHYEHHS Bere-
Tallii KyJbTYpH Ta PAaHO HABECHI JI0 IOYATKY BiAPOCTAHHS.
Bigbupamn mo 8 mnpob, pIBHOMIPHO PpO3MIIIEHUX Yy
maxoBoMy mopsiaky. CepeHio YHMCENbHICTh BHSBICHHX
IIKiTHUKIB IepepaxoByBamy Ha 1 M2 [15].

B ocHOBHI (a3u po3BUTKY IIOJOMHHII OaiiKaIbChKOT
MapmIpyTHI ~ OOCTe)KEHHS  3IIMCHIOBAIM 1O  JIBOX
nmiaroHansx aumaHKE. LlinmeHICTE TOMyJsImii BH3HAYAIH
MiApaxyHKOM KiTBKOCTI OCOOMH Ha BEreTaTUBHUX 1 TEHE-
paTuBHHX opraHax pociuH. KOCiHHS eHTOMOIIOTIYHHM
CaykoM TIPOBOAWJIM TPOTATOM BEreTamil KyJIbTYypH.
EdexktuBHMM y BH3HAYCHHI MIKIAHUKIB I[IIOJOMHHMIT
0aiikaJbChKOT BUSBUBCS METO]] CTpyIyBaHHs. OOk 1po-
Bomud Ha 10 OONIKOBHX IiNITHKAaX, PO3TANIOBAHUX IIO
miaroHami moss. Ilnoma oOmiKOBOI AUISHKKA CTaHOBHIIA
1 M%. Ha OCHOBI OTPUMaHMX JI@aHMX pO3PaXOBYBAIH
CepeHI0 YHCENBHICTh UIKIMHUKA Ta CTYIiHb ITOIIKO-
JokeHH pociuH [15]. TakcoHOMIUHY HANEXHICTh KOMax
BH3HAYaJIH 32 JOMTOMOTOIO aTJIaciB-BU3HAYHUKIB [5, 21].

PesynbTaTi Ta ix 00roBopeHHs

3a pe3yapTaTaMu MPOBEICHOIO (hiTOCAHITAPHOTO MO-
HiTOpuHry ¢itodariB Ha IUIaHTALiAX [IOJOMHHUII
0aliKkabChKOi OYJI0 BUSIBIEHO 8 BUJIB, IO HAJIEKATh JI0
6 poruH Ta 3 paniB. EHTOMOKOMIUIEKC KynbTypu OyB
NpEe/ACTaBICHUI OaraToiTHUMH BHJaMH KOMax, sKi
3yCTpIYarOThCS B arpoueH03aX CUIbCHKOTOCIIONAPChKUX
KyJIBTYP, PO3MILIEHUX HOPSI i3 TUIaHTaiIMH IOJOMHHIII
Oaiikanmbcpkoi. Cepen crierianizoBaHUX BHIIB KOMax,
MPUCTOCOBAHMX 10 JKMUBJIEHHS HA POCIMHAX POAWHH
I'myxoxpormBoBi (Lamiaceae), BHSABICHO IIUTOHOCKY
seneny (Cassida viridis L.) (Tabm. 1).

Bunosuii cxinaj ditodaris monoMHuUI OalikanbChKo1 B cTenoBii 30H1 Ykpainu (2020-2021 pp.)

Bug

Psn Ponuna

YkpaiHchka Ha3Ba

JlatnHCchKa Ha3Ba

Scarabaidae

Colegatan Chrysomelidae

TpaBHeBHI KyK
3eneHa NIMTOHOCKA

Melolontha melolontha L.
Cassida viridis L.

O3uma coBka

Scotia segetum Schiff.

Lepidoptera Noctuidae CoBka ramMma Autographa gamma L.
Pentatomidae Kion siriganit Dolycoris baccarum L.
. .. Kion tpas’siHuit Lydus rugulippennis Popp
Hemiptera Miridae Knon mrouepHoBHii Adelphocoris lineolatus Goeze.
Cicadellidae Ilukaaka )KOBTyBaTa Empoasca flavescens F.
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[pencraBuuku psiais tBepaokpuii (Coleoptera), Ta
JIYCKOKPHITL (Lepidoptera) XapaKTepu3yBancs
HallMEHINMM pi3HOMaHITTIM (1o 2 Buau) (puc. 1).
Ix wacTka B CTPYKTypi €HTOMOKOMIUIEKCY CTAaHOBHIA
35 %, 3 HuxX — TBepAOKpmIUX 15 %, a myckoxpunux 20 %

Bij 3arany. Psn HamiBTBepmokpwii (Hemiptera) Hamiuy-
BaB 4 BUIU3 poAuH: TpaB’siHi kionu (Miridae), riukaam-
HoBi (Cicadellidae) Ta mentarominu (Pentatomidae). Cy-
MapHO uacTka HamiBTBepaokpuianx (Homiptera) craHo-
Buia 65 %.

¥ uKaja )KOBTyBaTa M KJIOI TpaB'sHUIL

B TpaBHEBUH Xpy1IL

1 KJION ST1IHUI

W 3eneHa LMTOHOCKA M o3uMa COBKa

KJIOI JTIOLEPHOBUI

B coBka raMma

Puc. 1. CtpykTypa LWIKIJJIMBOTO EHTOMOKOMILIEKCY Ha POCIMHAX HIOJIOMHHUII OaiikaibcbKoT
(cepeqHE 32 POKH JIOCII[DKEHB)

3a pesyjapraTaMd  IPYHTOBHX  PO3KOIMOK, IO
MPOBO-TUIIUCH  BOCEHH (ICAs CKOIIYBaHHS TpPaBU
mIOJOMHMIN  OaiikambChkoi) 1 HaBecHi y  (asy

BiJJPOCTaHHS, HAMH BUSBIICHI JMYMHKU TPABHEBUX )KYKiB
(Melolontha melolontha L.) pi3HUX BIKIB 1 JIMYUHKH
coBku o3uMoi (Scotia segetum Schiff.). 3a nanmmun
O. A. KoBanroBoi, I. B. MpuHCBKOTO, BOHH 3/1aTHI
MOLIKO/PKYBaTH ~ KOPEHEBY  CHCTEMy Ta  IIpH-
KOpEeHeBy 4YacTHHYy cTeben pocnuH KynsTypu [10, 13].
Kpim TOTO, THYUHKH COBKH O3MMOI MOXXYTh MiATPHU3ATH

KOpPEHEBY LIMHKY, BIPU3aTHCS B OCHOBY crebia
Ta 00’InaTH JMCTs OIS NOBEPXHI IPYHTY.

YucenbHiCTh JIMYUHOK TPaBHEBOT'O KyKa
KONMBalach 3a pOKaMH JOCHIMKEHHS B  Mexax

Big 02ex3./M> (2020p.) mo 0,5eks./m> (20217p.),
a coBku osumoi — Big 0,1 exs./m?> (2020 p.) 10
0,3 ex3./M> (2021 p.). Taka kimbkicte iTodaris
3a3HAYEHMX BUIIB 3HAYHOTO TONIKO/DKEHHS POCIMH He
BHKJIMKAJIA.

35

2,5

1,5

Exzemmisipu Ha 1 M.KB.

0,5

BiZIPOCTAHHS

OyToHi3aLis

VY nepiof BereTailii peectpyBancs TAKOK BUM KOMaX,
SIKi TIOIIKOJKYBAJIM HAJI3EMHI OPTraHU POCIIHH, 30KpeMa:
ko — TpaB’siaui (Lydus rugulippennis Popp), sriqHuit
(Dolycoris baccarum L.) ta mouepnosuii (Adelphocoris
lineolatus Goeze.); 1wmKanka >xoBTyBata (Empoasca
flavescens F.); coBka ramma (Autographa gamma L.).

BimgyTHOTO MOMIKOIKEHHS IDIAHTAIISIM MOJIOMHHUIII
0alfKaIbCHKO1, 32 HALITIMH CIIOCTEPEKCHHSIMH, 3aBIaBaTN
KJIONW. JIMYMHKK TIOYMHANM 3aceNATH POCIMHH 3
(asm Bimpoctanus. Ilig wac MapmpyTHUX OOCTEXEHb B
el nepioJ; BUSBIICHI MOOJANHOKI OCOOMHU 3a3HAuEHOTO
KOMIUIEKCY KiomiB BuaiB (B cepeanbomy 0,2 Ta
0,4 ex3./M?> BiAMOBIAHO pPOKiB JgOCHiKEHB). BoHM 11
OIIKOJKYBaIM OPYHBKH 1 BEpXHIO YacTHHY crelel, 1o
MPU3BOAMIIO IO TAIbMYBaHHS POCTY TIAarOHIB i 3aCHXaHHS
OpyHBbOK. MakcHMaJbHHH PO3BUTOK IMX MIKiJHHUKIB
criocrepiraBess 'y ¢azy Oyronizamii 2,5 exs/M? y
2020 poui ta 3,7 ex3./m?y 2021 p. (puc. 2.)

LIBITIHHS 1010y TBOPEHHS

Dazu po3eumxy

Puc. 2. JlnHaMika 4HCENBHOCTI KJIOIMIB HA MOCIBaX IIOJOMHUII OalKaIbChKOT
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ITix gac *KUBJICHHS KOMaxH IOMIKOKYBAIK OyTOHU
KBITOK, CIIPHYMHAIOUN iX omajgaHHA. Y a3y HIBITIHHA
Ta Ha [0YaTKy IJI0A0YTBOPEHHS BiIMI4aJIOCh 3MEHIIICHHS
YUCEALHOCTI KJIOIMIB Ha IUIaHTalli, [0 II0B’sI3aHO
3 IX Mirpali€ro B iHIII CTalii KOPMOBHUX POCJIHH. 3araibHa
CTYIiHb TOIIKOJPKCHHS KIIOMIAMU B TEpioJ NBITIHHS
y POKH JIOCHIJKeHb He nepeBuinyBaia 4,5 %.

3rigHO MAaHWX MAapUIPYTHUX OOCTeXeHb, y ¢a3y
BiJPOCTaHHS, OKPIM JMYMHOK KJIOMiB, OyI0 BHSBICHO
TaKOXX JIMYMHKH COBKH-TaMMma. B 2020 p. cepenns
yhceNbHicT, 1bOro (Qirogara Ha 1 Mm> craHOBMIA
1,2 ocobunwu, Toxi sik B ymoBax 2021 p. — 0,8 ocobunu

(puc. 3).

2,5
1020 2021
2
o
B
s 1,5
P
=
=
=] 1
=
g,
=
=
= 0,5 .
Q
2
m
0
BiZIPOCTAaHHSA cTeOyBaHH OyTOH3aLis LBITIHHS
Dasu po3eumky

Puc. 3. JlnnaMika 9UCEIBHOCTI COBKH-TAMMU Ha ITOCIBaX MIOJOMHMIN OaiikaabChKOT

B poku jmociipkeHb CIIOCTEpIraisocs IOCTYIOBE
3pOCTaHHs MIUTBHOCTI TOIYJAIIl IIKiTHIKA, MAaKCHUMYM
akoi npunanas Ha (asy crebmyBaHHA — 2,3 ek3./m?
(2020 p.) ta 1,7 ex3./m? (2021 p.). o dasu Gyromizamii
YHCENBHICTh JIMYMHOK 3a3HaueHOro (itodara 3HU3MIACH
mo 1,8 ta 0,5 ex3./M?> BiOBIIHO POKIB IOCIIIKEHHS,
IO TOB’A3aHO 3 MOYAaTKOM 3aJISUIbKOBYBAHHS T'yCEHHIIb.
Takum uymHOM, y azy UBITIHHY  IIOJOMHHII
0aliKaab-CbKOI YHCENBHICTh JHYMHOK Pi3HUX BiKiB Oyina
MiHiManpHOIO Ta He mepesumiyBama 0,9 i 0,2 ex3./m?
3a poKaMH JOCHTI/DKeHb. BapTo BiAMITHTH, 110 XapakTep
TIOLIKO/KEHHS BiIPI3HABCS, 3aJIEKHO BiJjI CTa il PO3BUTKY
KoMaxu: JTuauHKH MonoAmux BikiB (I-II Bikw) BHimamm
MapeHxiMy, CKEIETYIOUH JIMCTKH, a TYCEHHMI CTapIIMX
BIKIB CIIPHYUHSITH Tpy0Oe 00’ ImaHHs.

HanzemHi oprany pocivH IIOJIOMHUI, HOYHHAIOYH 3
(a3u cTebayBaHHS 1 A0 KiHIIA BereTarlii, HOMKOIKyBaja
nuKkaaka koeryBata (Empoasca flavescens F.). Ha
JUCTKAX, B MICIAX KOHIIEHTpAIlil Ta >KUBJIEHHSI OCOOWH
nporo (Qirogary, yTBOPIOBAIUCS OUTyBaTi IUISIMH,
crioctepiranucs aedopMarisi Ta HEKpOTH3alis TKaHUH.
Taki HacHmiKM TIOIIKOJDKEHHS POCIHMH TIIOB’s3aHI 3
OCOOJIMBOCTSIMU JKMBIICHHSI I[MKQJOK — BBEJCHHS B
TKaHUHH POCIIMH TPaBHHUX QEepMEHTIB [6].

Binomo, mo B yMoBax YKpaiHM IIMKa/Ka >KOBTyBaTa
PO3BHMBAEThCS Y JBOX TeHepauisx. B iTHiIH mnepion
LIUKaJIU 3aCeNSI0Th PI3HOMAaHITHI TpaB’sIHUCTI 6i0TONH, B
TOMY YHMCHI TUIAHTAMIi JIKApPChKUX POCIHH, Cepell IKUX 1
mIoyloMHUIs Oalikanbebka. Po3BuTKy QiTodara cripuse
Temna i cyxa moroaa [6]. MOXJIMBO TOMY IIIIbHICTH
nomynanii 6yna aemo Bumooo B 2021 p. — 0,8 ex3./M2,
nopissHO 3 2020 p — 0,3 ex3./M? (y a3y crebayBaHHs).
B ninomMy piBeHb MOIMKOIKEHHS POCIHH IIMKaAKaMU OYB

He3HayHuM 1 crtaHoBuB 14% Ta 8% 3a pokamu
JOCIIIKEHD.
YopomoBk  BereraiiifHoro mepiogy mig  yac

MapHIpyTHUX OOCTEXEHb Ha POCIHHAX PEECTPYBATHCS

MOOJMHOKI OCOOMHM IIMTOHOCKH 3enieHoi (Cassida
viridis L.). HazemHi opranu moioMHHII OaifkanmbChKOl
MOIIKO/KYBAIH SIK IMaro, Tak i JMYMHKH, CIPUYUHSIOYH
CKeJIeTyBaHHs Ta Tpy0e 00 iaHHs JIUCTKIB.

BucHoBku

3a pe3yabpTaTaMu MIPOBEACHUX AOCIIIKEHb YTOYHEHO
BUJIOBHIi CKJIal eHTOMO(ayHH LIOJIOMHUII
Oaiikanbchkoi. EHTOMOKOMIUIEKC (iTodariB KyJabTypH
NPEICTaBICHUNA TEepPEeBaXKHO OaraTOiIHUMH  BHIAMH
komax (7 BumiB). 3i crierianizoBaHUX BHIIB, IPUCTOCO-
BAaHMUX [0 JKUBJCHHS HAa pPOCIMHAX pOauHH [yxo-
KPOIIMBOBI, BUSIBJICHO IUTOHOCKY 3CJICHY.

Haii6Ginpiry HeOesneky Ml PO3BHTKY POCIUH
LIOJIOMHUI  0aiiKaJbChbKOI TNPEACTABISUIA KIOMH Ta
FyCCHI/II_Ii COBKHU-I'aMMH, ‘II/ICCJ'[BHiCTI) SAKUX HE IEPCBUIILY-
Baja BiAmosigHo 3,7 Ta 2,7 eK3eMIUIIpiB Ha 1 M2,

Ilepcnexmueu nooanvuiux 00CaiodHceHs TIONATAIOTH Y
BUBYEHHI €HTOMOKOMIIJIEKCIB IUIAHTALIN 1HIINX BUIIB Ji-
KapChbKHUX POCIUH POJMHH [ JTyXOKPOIMBOBI Ta BIIMBY
BUSIBJICHHX (DiTO(ariB Ha IX PO3BUTOK i IPOAYKTHBHICTB.

Konduikr inTepeci

ABTOpH CTBEpIKYIOTH TIPO BiJCYTHICTH KOHQIIKTY
iHTEepeciB 1IOA0 iXHBOTO BHKJIALy Ta pe3yJIbTaTiB

JIOCITI/KCHB.
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Analysis of the state of dendroflora of park zones in Poltava concerning its its lesion
by mistletoe (Viscum album L.)

V. Pysarenko | M. Pishchalenko™ | O. Barabolia | O. Krasota | M. Muler
Citation: Pysarenko, V., Pishchalenko, M., Barabolia, O., Krasota, O., & Muler, M. (2023). Analysis of the state of

Article info dendroflora of park zones in Poltava concerning its lesion by white mistletoe (Viscum album L.). Scientific Progress
& Innovations, 26 (2), 65-71. doi: 10.31210/spi2023.26.02.12

Correspondence Author
M. Pishchalenko
E-mail:
maryna.pishchalenko@pdaueduua SO far caused considerable damage to tree plantations in human settlements, acting not only as a parasitic plant, but
also as a spreader of various diseases of woody plants. Mistletoe, being an inseparable component of tree plantations,
both natural and urbanized ecosystems, settling on trees. Then it begins to destroy them intensively. This is why the
University, question of protection of trees from mistletoe white is relevant at present. The purpose of the article is research the
1/3, Skovorody str., Poltava, state of tree species in park zones of Poltava concerning their damage by white mistletoe (Viscum album L.). The
36003, Ukraine article presents the results of the analysis of the state of the main tree species of the park zones of Poltava city of
concerning their lesion by white mistletoe during 2017-2022. According to the results of the study identified tree
species, which due to their species biologo-physiological features are affected more and vice versa show greater
resistance to damage by mistletoe white (Viscum album L.). Recommendations for improving the species composi-
tion of tree species in park areas of Poltava, taking into account their resistance to mistletoe white damage, have
been formulated. For the first time, we studied the degree of damage to deciduous trees in the park areas of Poltava,
and set the degree of damage to trees affected by white mistletoe depending on their species biology and physiology,
particularly, the structure and thickness of the bark. The influence of species-specific biologic and physiological
features of tree species in the park areas of Poltava on the degree of their lesion by mistletoe white has been estab-
lished. The most resistant woods have been determined, which can be recommended for renewal of the species
composition of the dendroflora of the park zones of the urban ecosystem.
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Mistletoe (Viscum album L.) white is the only plant on the Earth that has a unique substance that paralyses cancer
cells and simultaneously stimulates human immunity. However, despite its curative properties, mistletoe white has
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AHaJi3 crany AeHapodaopu napkoBux 30H M. [losiraBu 110 10 iX ypaskeHHsI OMeJI010 0ij1010
(Viscum album L.)

B. M. [Mucapenko | M. A. ITimanenko | O. B. bapa6oss | O. I' Kpacora | M. O. Mynep

TMonTasckmit AepKapHmii Owmena 6ina (Viscum album L.). equHa pociarHa Ha 3eMITi, IO BOJIO/I€ YHIKAIBHOK CyOCTaHIIER, SIKa MTapai3ye

arpapHuii yHiBepcuTer, PaKoBi KJIITUHM i OJIHOYACHO CTHMYJIIOE iMyHiTeT moauHu. Ta Bce K, He3BaKaloul Ha CBOI LIJIONI BJIACTHUBOCTI

. TTonrasa, Ykpaina oMena 0ija Ha CHOTOAHI 3aBHac 3HAYHOI IIKOJM JCPEBHHM HACaJUKCHHSIM HACEICHMX IYHKTIB, BHCTYNAIOUYU HE
TUIBKH B SIKOCTi POCIMHH Iapa3uTa a i K MOIIMPIOBAY Pi3HUX 3aXBOPIOBAHb JEPEeBHHUX pocinH Omena Oymydu
HEBiJI’€eMHIM KOMIIOHEHTOM JICPEBHHX HACADKEHb, SIK IIPUPOJHHX TaK i ypOaHi30BAHUX €KOCHCTEMH, TOCENSII0UUCH
Ha JiepeBax, ovasa iHTCHCUBHO 3HUIIYBATH iX, TOMY IIUTaHHS 3aXUCTY JEPeB Bijl OMeNH 01101 € aKTyaIbHUM Y Halll
yac. MeTta crarTi OyJ0 BUBUEHHS CTaHy JEPEBHHUX HOPiJ MapKOBHUX 30H Micta [ToyTaBu 110 10 ypaXeHHS iX OMEeI010
oinoto (Viscum album L.). HaBeneHo pe3yiabTaTu aHajli3y CTaHy OCHOBHHUX JIEPEBHHUX IOPiJ MApKOBUX 30H MicTa
TlonraBu mopo ypaxeHHs ix omenoro 6ij0ro npotsirom 2017-2022 pokiB. 3a pe3ysibTaTaMH JOCTIPKCHHS! BU3HA-
YEHO MOPOJM JepeB, SIKi B CHIIy CBOiX BHUAOBHX 010J10r0-()i3ionoriyHux 0coOIMBOCTEH HaWOIIbLI BPAXKAIOTHCSA 1
HaBIIaKU BUSBIISIOTH OUIBLIY CTIMKICTh IO MOIIKOKEHb oMeNoto 0inoto (Viscum album L.). Po3pobneHi pekoMeH-
Janii 00 03J0POBJICHHS BUIOBOTO CKJIaly AEPEBHUX HOPIi/ MapKOBUX TepUTOpiil MicTa [TonTaBu 3 ypaxyBaHHIM
iX CTIMKOCTI 0 BpaKEHHs OMEJNOI Ou10r. Y poOOTI MPOBEACHO MOCITIPKEHHS LIOAO CTYIEHS MOIIKOKECHHS
JIPEBHUX JINCTSHUX IOPiJ B TAPKOBUX 30HaX MicTta [TonrtaBa, BCTaHOBIIEHA 3aJIXKHICTD CTYIICHS BPXKEHHS OMENIO0
Oinoro mepeB Bix iX BHIOBHX (i3ionoro 6ioMOrivHHX 0COOJIMBOCTEH, 30KpeMa BiJi CTPYKTYpH Ta TOBIIHHH KODH.
TIpakTiyHa 3HAYYIIICTH MPOBEACHOT POOOTH MOJIATAE Y BCTAHOBICHI BIUIMBY BHIOBHX 0i0J0T0-()i3i0n0oTidHIX
0COONMBOCTEH AEPEBHUX TOPIiJ TAPKOBUX TepuTopii Micta ITonTaBh Ha CTymMiHb 1X ypaskeHHs omeloro 6inoro. Bu-
3HAYCHO HAWOIBII CTIHKI JepeBHI OPOH, SIKi MOXKHA PEKOMEHIyBaTH JUIsl OHOBJICHHS BHIOBOTO CKJIaay ACHAPO-
¢iopu mapkoBUX 30H ypOoekocucTeMu. OTpHMaHi pe3ysnbTaTd MPOBEACHOTO IOCITIIKEHHS MOXKHA BHKOPHCTO-
ByBaTH JUISl MPOBEJACHHS O30POBYMX 3aXOJiB IOJ0 OHOBICHHS JACPEBHUX HACA/UKCHb pEKpeariiHux
TEPUTOPIH Ta alyTh MOXKJIMBICTh PO3POOMTH MPAKTHYHI peKOMEHAllii, CpsMOBaHi Ha MOJIMIICHHS CUTYyalil 3
omenoro 6inoro (Viscum album L.) He TinbKu y mapkoBHUX 30HaX M. [TonTaBa a i onTUMI3yBaTH 3€J€HI HACAPKEHHS
Oy/Ib SIKOTO HACEJICHOTO ITYHKTY.

KumiouoBi ci10Ba: IpyHTH, YOPHO3eMH 3BHYAi{Hi, pOAIOYICTh, TYMYyC, arpOEKOIOTYHUH ITOTEeHIIIall.

Biomiorpagiunnii onuc piast uuryBauus: [Tucapenxo B. M., [Tiyanenxko M. A., bapabons O. B., Kpacoma O. I'., Mynep M. O. Anani3 cTany JeHApO-
(utopu mapkoBux 30H M. [TontaBu 110 10 iX ypaxeHHs omenor Oinoro (Viscum album L.). Scientific Progress & Innovations. 2023. Ne 26 (2).
C.65-71.
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Introduction

Mistletoe is a rather peculiar plant, a semi-parasite.
The sharp sprouts of mistletoe (Viscum album L.) cannot
penetrate the wood, so fresh layers of bark grow around
the sprouts annually on the outside, gradually submerg-
ing the bush in itself. Mistletoe, by synthesizing sugars
and other nutrients, not only gives nothing back to the
host plant, but it also cuts off the access of nutrients to
the branches that are placed higher up on the tree. This
inevitably leads to gradual desiccation and then death,
first of the branches and then of the whole tree. If a few
decades ago this plant was very rare in Ukraine, white
mistletoe (Viscum album L.) has become an indispensa-
ble component of tree plantings in urban landscapes of
our settlements both in winter and summer now. It
should be noted that mistletoe (Viscum album L.) has
now become a real threat to our park and garden areas.
In recent years, the degree of damage by mistletoe (Vis-
cum album L.) to green areas of urban ecosystems takes
on the scale of an ecological disaster. An effective fight
against mistletoe is therefore not a matter of spontaneous
action, but rather of organized and sustained effort.
Many European countries have specific national pro-
grammes to combat mistletoe. In Ukraine, mistletoe con-
trol programs are applied only in large cities, but accord-
ing to existing data, since 2005, their funding has been
significantly = reduced or ceased  altogether,
which has had a negative impact on the green areas of
settlements [1-6].

Mistletoe white (Viscum album L.), locally known as
Mistletoe curse, is an evergreen shrub in the mistletoe
(Loranfhaceae) family. It is a semi-parasitic plant, set-
tling on the above-ground parts of deciduous, rarely co-
niferous trees. Its life cycle is 4-6 years. Mistletoe flow-
ers in spring and bears fruit in winter. It reproduces by
seeds, which are usually spread by birds [7—11]. In the
absence of light, the seeds not only fail to germinate, but
also lose their ability to develop further. The leaf appa-
ratus of mistletoe (Viscum album L.) photosynthesises
almost all year round. Photosynthesis produces organic
substances, resins, choline, tannins and saponin-like
substances, fatty acids and alkaloids [12, 13]. It has been
established that the osmotic pressure of vegetative or-
gans of mistletoe white reaches 31-35 atm [13]. These
well-established physiological and biological processes
explain the complete frost-resistance, as well as the ab-
sence of damage by pests and lesions by pathogens.

Mistletoe (Viscum album L.), being an inseparable
component of tree plantations, both natural and urban-
ized ecosystems, settling on trees. Then it begins to de-
stroy them intensively. This is why the question of pro-
tection of trees from mistletoe white is relevant at pre-
sent. But to date, the peculiarities of resistance of tree
species used in recreational areas of urban ecosystems to
mistletoe (Viscum album L.) have not been studied
sufficiently. To present day in the scientific literature,
in most cases, mistletoe white is considered from
the standpoint of the possibility of its use in
medicine [23]. In particular, in homeopathy, the

essence of fresh fruits and leaves is used, but it
is most productively used in the treatment of cancer
[6, 14-20]. Mistletoe white is the only plant on the Earth
that has a unique substance that paralyses cancer
cells and simultaneously stimulates human immunity.
However, despite its curative properties, mistletoe
white has so far caused considerable damage to
tree plantations in human settlements, acting not
only as a parasitic plant, but also as a spreader of
various diseases of woody plants [21, 22]. Control of
mistletoe white (Viscum albumL.) is necessary
only in urbanized areas, while in nature it is an integral
component of ecosystems, which plays a role
in maintaining their stability. A catastrophic situation
with mistletoe infestation of deciduous tree species has
developed in the recreational arecas of Poltava
today. This fact poses a threat to the life of the city's
population. Trees affected by mistletoe become
brittle and break easily, even from minor gusts
of wind. It is especially dangerous in pedestrian a
reas, parks, squares, courtyards of houses and
educational institutions, as well as along motorways.

This is especially dangerous in pedestrian areas,
parks, squares, courtyards of houses and educational
institutions, as well as along highways.

The aim of the study

The aim of the work was to find out the degree of
damage of dendroflora of recreational areas of different
districts  of  Poltava by  mistletoe  white
(Viscum album L.). In order to achieve these goals, we
solved the following tasks:

- To evaluate the degree of damage by mistletoe

(Viscum album L.) of the main tree species of park

zones of the city in connection with their species-

specific physiological and biological features;

- To work out and offer practical recommendations

for improving the situation with mistletoe (Viscum

album L.) in the neighborhoods of Poltava.

Materials and methods

During the research we used materials of route and
experimental research conducted in the territory of
Poltava city according to existing methods during
2017-2022.

For the research we chose 3 model areas of Poltava
city, which are microdistricts of the regional centre —
Kyivskyi, Podilskyi and Shevchenkivskyi.
In Shevchenkivskyi district the following microdistricts
were investigated: Almaznyi, Tsentr and Sady-1.
In Podilskyi district: Podil, Levada and Pivdennyi
Terminal districts; in Kyivskyi district: Brailky, Polovky
and Yurivka districts. At the selected sites we calculated
the number of affected trees compared with the total
number of tree species of the studied species,
namely Norway maple (Acer platanoides), European
birch (Betula pendula Rolt), Small-leaved linden (Tilia
cordata), English tree (Robiniaps). The choice of these
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deciduous species is primarily due to the specific
structure of their bark. The degree of tree species'

damage by mistletoe white was determined
according to a S-point scale proposed by
S. I. Kuznetsov, F. M. Levon, Y. A. Klymenko,

M. I. Shumyk, and V. F. Pylypchuk [23].
Results and discussion

According to the results of research and literature
data, the dendroflora of Poltava region parks includes
470 species, 120 forms, 28 hybrids, 8 varieties, and
1 species belonging to 143 genera, 60 families and
two divisions. The section of the covered plants
(Magnoliophyta) is represented by 523 taxa from
128 genera and 55 families; the section of the
gymnosperms (Pinophyta) is represented by 104:15:5
[21] accordingly. The highest indicator of species and
intraspecific diversity among cultivated dendroflora
of parks of Poltava region is represented by the
family Rose (132 species, forms, hybrids). In
the dendroflora of parks of Poltava region there
are 518 species of deciduous plants, 108 evergreens
and one semi-evergreen species. As a result of
geographical analysis, 50 indigenous tree and shrub
species, which are natural components of forest,
wood and shrub vegetation of Poltavska province,
were identified in the dendroflora of parks. The
group of plants (19 species) was the most numerous
among the tree species of the native fraction
that form the non-moral vegetation type. Five
plant species are the main forest forming woody species
of broad-leaved forests of Left Bank Forest-Steppe (Eu-
ropean oak, Norway maple and English field maple, win-
ter linden tree, European ash). They form the basis of
trees of most parks of Poltava
region, thereby bringing them closer to forest type
landscapes, with a corresponding herbaceous cover of
immoral plant species [12, 13]. Trees and shrubs of
floodplain poplar and willow forests are widely used in
park plantations, in particular, white poplar, shaky
poplar, white willow, French willow. Resistance
of plants to air pollution by smoke, dust and
gases plays an important role for green building,
as the majority of parks in Poltava are located
in or close to industrial cities. This property of
tree species is taken into account in landscaping
of industrial centers, districts, school territories
when creating street plantings. We  carried
out a visual survey of biotopes of Poltava city for
the infestation of deciduous tree species by mistletoe
white, and we noted that the spread of this
semi-parasitic species is becoming catastrophic.

We mainly found Mistletoe white in mature
and overmature trees in park areas and along local roads.
This is a worrying signal, as the mistletoe damage
causes the trees to decay, which is particularly
dangerous in high winds and snowstorms. The
spread of mistletoe white in the biotopes of

Poltava causes significant damage to their
dendroflora, leading to a decrease in their
aesthetics, phytomeliorative function, causing rapid
aging and dying off. To date, mistletoe white affects
a significant part of street, intra-block and park plantings

(Fig. 1).

Fig. 1. Territory of Cadet Corps
(Shevchenkivskyi Microdistrict, Poltava)

To assess the extent of mistletoe white wood
affection in park plantations of microdistricts of
Poltava we selected the most common wood species
in the territory of the settlement, namely English
tree  (Robinia  pseudoacacia), Norway maple
(Acer  platanoides), Small-leaved linden (T),
European birch (Betula pendula). According to
the literature, the anatomical features of a tree, in
particular the structure of the bark, affect the degree
of its damage by mistletoe. The bark structure of
the tree contributes to the rapid spreading and germina-
tion of mistletoe culms on the tree [13, 23]. It is the
loose bark structure of trees such as the Norway maple,
European birch, English tree, and Small-leaved linden
that served as the subject of our study.

We established 3 monitoring sites in different
districts of Poltava: Shevchenkivskyi, Kyivskyi
and Podilskyi. In Shevchenkivskyi district, the
Almaznyi Microdistrict was investigated (a park
area between Almaznyi and Sady 2). It was park
area of Pivdennyi terminal in Podilskyi district.
We examined trees along the road of Balakin street
in Kyivskyi district. We calculated the total
number of tree species compared to trees of selected
species affected by mistletoe white in these
areas (Table 1).

Thus, we found that 184 of 346 examined
trees in Poltava, representing 53.2 %, were affected.
Out of them English tree (Robinia pseudoacacia)
— 67 trees, making 36 % of total number of trees,
Norway maple (Acer platanoides) — 69 trees, making

37.5% of total number of trees Small-leaved
linden (Tillia cordata) — 9 trees, making 4.9 %,
European birch (Betula pendula) — 39 trees,

making 21.2 % of total number of trees.
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Table 1

Degree of tree species infestation by mistletoe white (Viscum album) in the study areas of Poltava

Title Ne District Total number ~ Number of trees affected Degree of Number of trees from the
plot of trees by Viscum album damage (%) total number (%)
1 Shevchen- 11 10 11,5 91
2 e 14 10 11,5 71,4
3 Y 9 9 10,3 100
English tree 4 10 7 8 70
(Robinia 5 Kyivskyi 7 5 5,7 71,4
pseudoacacia) 6 9 8 9 89
7 10 6 7 60
8 Podilskyi 12 9 10,3 75
9 5 3 0,04 60
In total: 87 67 71 77
1 18 9 6,8 50
2 Eges‘l’flien‘ 14 9 6.8 64,2
3 Y 15 13 9,8 87
Norway maple - . . L 8 0 ol
(Acer platanoides) > LS 14 ! >3 50
6 13 5 3,8 39
7 13 7 53 54
8 Podilskyi 15 5 3,8 333
9 14 6 4,5 43
In total: 132 69 52,3 52,3
1 9 5 7 56
2 pnevchen- 10 7 9.9 70
3 Y 9 6 8,5 67
. 4 8 4 5,6 50
?}“ﬂe;}}l'lfo"‘rv;;;“den s I 6 2 42 333
6 7 4 5,6 57,1
7 7 4 5,6 57,1
8 Podilskyi 8 4 5,6 50
9 7 3 2,8 43
In total: 71 39 55 55
1 8 3 53 38
2 lfi};es‘l’f};en' 7 1 1.8 143
3 Y 8 - - 0
. 4 9 2 ,6 22,2
%5222?555% 5  Kyivskyi 5 1 1.8 20
6 6 1 8 16,7
7 5 1 ,8 20
8 Podilskyi 4 - - 0
9 4 - - 0
In total: 56 9 16,07 16,17
Total number: 346 184 53,2

Source: Author's research.

Thus, based on the data obtained, we can conclude
that among tree plantations of Poltava there is a tendency
of significant affection of trees by mistletoe white, which
averages more than 53.2 %. General characteristic of the
degree of Viscum album affection of tree plantations is
presented in the figures (Fig. 2-4).

Based on the data of Fig. 2 it can be concluded that the
greatest quantity of Acacia pseudoacacia trees was fixed
on monitoring site Ne 2 — 14 trees (degree of invasion is
11,5 % and 2,9 % from total quantity of trees).

14

12

10 Ii i “
o+ ’ : I X 3 i I 2 : i
1 2 : 4 5 [} 7 8 g

® Number of damaged trees

-]

o

S

L]

® Total number

Fig. 2. General characteristics of the degree of
Viscum album infestation of Acacia pseudoacacia
at monitoring sites in Poltava

From data of Fig.3 it may be concluded that the
greatest number of plantations of Norway maple was
observed on monitoring plot No. 1 (18 trees), the most
affected were maples on monitoring plot No. 3 (the degree
of their affection 9,8 % and 3,7 % of the total number
of trees).

e

1

N

sTotal number = Number of damaged trees

Fig. 3. General characteristics of the degree of
Viscum album infestation in plantations of
Norway maple (Acer platanoides)
at monitoring sites in Poltava
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Based on the data of Fig. 4 we can conclude that the
greatest number of plantations of the floodplain European
birch was observed at monitoring site No. 2 (10 trees), and
the greatest number of affected trees was also recorded at
this site. Their degree of infestation was 9.9 % and 2% of

total dendroflora, respectively.
( 7 . 8 I 9 .

s
(=]

C = N W s WUy W

[

® Toral number B Number of damaged trees

4

6

Fig 4. General characteristics of the extent of damage to
Viscum album of European birch (Betula pendula)
at monitoring sites in Poltava

Based on these data of Fig.5, we can conclude
that the greatest number of green spaces is registered
at monitoring plot No. 4 (9 trees), while the greatest
number of diseased trees is registered at plot No. 1.
The extent of their affection was 5.3% and 0.8 %
according to the total number of dendroflora.

B Total number

® Number of damaged trees

Fig. 5. General characteristics of the extent of infestation
of heartleaf linden (7illia cordata) by Viscum album
at monitoring sites in Poltava

After analyzing the data obtained on the degree
of mistletoe colonization of the studied tree species
(Viscum album L), we can conclude that, among the
studied species, common acacia (Robinia pseudoacacia)
is the most affected, 19.4 % of the total number
of trees, while Tillia cordata) — 2.6 %. In our opinion,
this is explained by biological features of trees,
namely the morphological structure of tree bark
and their age, which primarily affects the germination
rate of mistletoe white seeds on the tree. The
nature of tree plant infestation by mistletoe
white was assessed using a conventional S5-point
scale (Table 2).

Table 2
Evaluation scale of tree damage by white mistletoe
(Viscum album L)

Degree of damage Number of
mistletoe cults on one tree

Sporadical up to 5

10

Degree of damage Number of
mistletoe cults on one tree
Sporadical up to 5
Moderately affected 5
Severely affected 10 15
Heavily affected 15 and more Heavily affected 15 and more
Source: [12].

We used this scale to determine the degree of
infestation) of the studied tree species by mistletoe white
(Viscum album L.).

In the course of our research, we found that on the ter-
ritory of the monitoring sites in Poltava among examined
tree species the following trees were identified: 46 trees
affected by white mistletoe alone, 58 trees affected mod-
erately, 43 trees affected moderately, and 39 trees affected
very badly. Among the surveyed tree species of Poltava,
we found: 46 trees singly affected by white mistletoe,
58 trees affected, 43 moderately affected and 39 trees very
affected. Of these, Robinia pseudoacacia was the most af-
fected at 19.4 %, while Tillia cordata was the least af-
fected at 2.6 % of the surveyed sites.

Overall, according to the assessment scale, the vast
majority of trees at the study sites are in the affected cat-
egory. A separate characterization of the degree of infes-
tation of the studied tree species is given in the following
diagrams (Figs. 6-9).

Nl

3 4

2 - &=

3 4

o+ o
1

® Sporadical  ®Midly damaged

2 E) 4 5 5] 7 8 9

® Damaged M Significantly damaged

Fig. 6. Assessment of the degree of damage of Viscum
album to plantations of common robinia (Robinia
pseudoacacia) at monitoring sites in Poltava
on an assessment scale

According to the diagram, affected trees of Robinia
pseudoacacia occur most frequently at Site No. 4
(4 trees), moderately affected — 2 trees at 1-7, affected
at 1 (5 trees) and very affected — 4 trees at 3 and 6. In total,
the greatest number of affected trees was 20 (Fig. 7).

dalior o
Hidul.d

2
w Sporadical ®Mildly damaged »Damaged ® Significantly damaged

o —

Fig. 7. Assessment of Viscum album infestation degree
of maple (Acer platanoides) plantations at monitoring
sites of Poltava according to the assessment scale
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It was established from the diagram that among maple
trees, 3 trees were the most severely affected at Research
Site No. 1, 4 trees at Research Site No. 3 were moderately
affected, 3 trees at Research Sites No. 2, 5, 8, 9 and very
affected 4 trees at Research Site No. 1. Among the
surveyed maple trees, 21 trees were the most affected.

Considering the data of the diagram (Fig. 8) we can
conclude that among the trees of the species studied, the
most singly affected individuals were found on the site
number 2 (3 trees), moderately affected individuals were
found on sites 2 and 6, affected on the site number 2
(5 trees) and very affected European birch trees (one tree)
were found on the sites 1,3 and 9. In general, among the
surveyed trees, the greatest number on the assessment
scale fell into the category of moderately affected and
affected trees, with an average of 13 specimens of each

type.
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Fig. 8. Assessment of the degree of Viscum album infes-

tation in stands of Betula pendula at monitoring sites in

Poltava using an assessment scale.

On the basis of data of Fig. 9 it was established that
among examined linden trees the trees most singly in-
fected by Tillia cordata were found on the monitoring plot
Ne 4; moderately infected - one specimen per one tree was
found on the sites Ne 1, 2; one infected tree was found on
the sites Ne 1, 3, 5, 8 and very affected — none was met on
the surveyed sites.
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Fig. 9. Assessment of the degree of Viscum album
infestation in heartleaf linden (7illia cordata) stands at
monitoring sites in Poltava on a scale of assessment

Thus, in the course of our research we found that the
most affected tree species at the study sites were English
tree (Robinia pseudoacacia), Norway maple (Acer plat-
anoides), less affected European birch (Betula pendula)
and less affected Small-leaved linden (Betula pendula).

Overall, at all monitored sites, the number of: single af-
fected trees was — 13.3 %; moderately affected — 12.4 %;
16.8 % of diseased trees; very affected — 11.3 %.

Thus, among all the surveyed trees, the highest num-
ber of all diseased trees was 16.8 %, according to the eval-
uation scale. Based on the obtained data, we can make a
comparative characteristic of the degree of infestation
(Viscum album L.) of the main tree species of Poltava
(Table 3).

Table 3
Comparative characteristic of the degree of damage
(Viscum album L.) of the main tree species in Poltava

Degree of damage to the total number of trees

Name (%)
of the plant Shevchenkivskyi  Kyivskyi Podilskyi
District District District
English tree.(Robmza 9 7 32
pseudoacacia)
Norway maple
(Acer platanoides) 50 S 509
European birch
(Betula pendula) 6 3.2 2
Small-leaved linden
(Tillia cordata) 5 e 0
Total number: 25,2 154 12,1

Thus, we found that in Poltava, in accordance with the
assessment scale, the level of damage by Viscum album L.
to trees such as Robinia pseudoacacia, Acer platanoides,
Betula pendula, Tillia cordata is in the category of af-
fected trees. In addition, morphological features of the
semi-parasite itself, namely the size and color of the
leaves, can be used as a criterion for the degree of tree
damage by mistletoe white [21, 24]. Thus, during our
study, we found that the leaves of heavily infested tree
species are dark green, large and succulent, while those of
less infested species are, on the contrary, light green,
closer to yellowish.

Active mistletoe control began just a few years ago.
Unfortunately, there are few methods of combating mis-
tletoe now. The simplest and most common method is the
pruning of diseased branches or even whole trees. The
type of pruning depends on the degree of infestation. If
the tree has a significant number of branches but the trunk
is healthy, the most effective method of sanitation is top-
ping - removing the entire crown. It should be noted that
the cut branches and parts of the trunk of the tree should
be burned or taken to a designated area for further dis-
posal. The affected branches should not be left to dry out;
mistletoe survives for a long time. After pruning, the
crown of the tree must not be completely symmetrical in
order to avoid sudden changes in the pressure on the root
system (wind and rainfall). To form a symmetrical crown,
healthy branches can be pruned or the tree can be rein-
forced with reinforcing or keying techniques. In addition
to the measures mentioned above, other methods of deal-
ing with mistletoe are also suggested. When the first mis-
tletoe leaves appear, for instance, these should be cut off
along with the relevant section of the branch. This pro-
longs the life of the tree because it is not possible to defeat
a five to seven-year-old plant by simply removing it: mis-
tletoe spreads in the crown. They have also tried to com-
bat it with chemicals but this has had a negative effect on
the tree. A comprehensive programme must therefore be
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implemented, ranging from prevention to short-term
crown formation (although even this does not last long),
because once the branches have been removed, the tree
spends its reserves for further growth and the earlier they
appear, the mistletoe penetrates the tree more quickly.
Therefore it is important to introduce a monitoring pro-
gramme for the timely inspection and removal of mistle-
toe, and to plant trees that are resistant to the disease.

To date, mistletoe is destroying Ukrainian trees at a
geometric rate. It is impossible to remain indifferent to
this problem. In recent years, the mistletoe infestation has
become an ecological disaster. Therefore, the fight against
mistletoe should not be spontaneous, but organized and
consistent.

Conclusions

Studies have shown that recently in biotopes of
Poltava city there is a negative trend of mistletoe white
(Viscum album L.) infestation of deciduous trees. Among
researched areas greenery plantations of Shevchenkivskyi
district are the most affected (25.2 %), greenery planta-
tions of Podilskyi district (12.1 %) are the least affected.
In our opinion, the reason for this is different species com-
position of the green areas. In particular, Robinia pseudo-
acacia and Acer platanoides dominate in green spaces in
Shevchenkivskyi district. These trees have very cracked
bark, which in turn positively affects the degree of mistle-
toe white seed infestation.

A significant process of infestation of street trees can
be explained by significant anthropogenic pressures on
them, namely a high degree of technogenic impact, soil
contamination with heavy metals, dry urban air, mechan-
ical damage, which in turn weakens their immunity and
reduces resistance to pests, diseases and semi-parasites. In
our opinion, one of the main reasons of mistletoe affection
of park plantations is close proximity of infected and
healthy trees, which is aggravated by significant anthro-
pogenic pressure and selectivity of the parasite to predom-
inant trees in the dendroflora. Today, this problem in Pol-
tava city has become so widespread that if sufficient pre-
ventive measures are not taken now and effective projects
to control this semi-parasite are not developed and imple-
mented, the only solution to this problem will be mass
felling of green spaces of the urban ecosystem after some
time.
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Data on the current state of development of cattle breeding of various types of farms in retrospect from 1990 to
the present are given. Cow herds, average annual milk yield from one cow, gross milk production in general and by
categories of producers are presented. Based on the monitoring and analysis of production and organizational indi-
cators of more than 50 farms, including small ones (up to 10 cows), the main elements that characterize them were
determined. Accordingly, a version of the technology of tethered keeping of cows with elements of production or-
ganization within the parameters is disclosed. The harvesting conditions, the use of fodder crops, the necessary
amount of fodder to ensure the given productivity of technological groups are shown. The size of the fodder fund of
the farm as a whole, taking into account the insurance reserve, is determined. Also presented is a system for stream-
lining the structure of fodder crop sown areas and makes it possible to use land resources more efficiently. Evaluation
and modeling of energy efficiency of production were carried out using the example of a pilot project for 20 cows
with an annual productivity of 7000 kg to 9000 kg of milk per head. Calculated structure of energy content of
products by species — milk, live weight of culled animals, growth of reared animals, obtained offspring. The energy
content of excrement and bedding is taken into account. It is calculated that the largest share in the structure of the
energy content of products suitable for food belongs to the energy content of produced milk - 86.8-89.4 %, and since
it is the most influential factor on the energy efficiency coefficients of the main and general products, the functional
dependence of the energy content of products on fat is determined in milk and the relationship between the coeffi-
cients of energy content of products and milk fat. The impact of changes in the quality (fat content of culled livestock
and animals from which they receive an increase) of other types of products on the energy costs of production is
calculated. The established functional dependencies make it possible to form the key elements of interrelationships
of the livestock production system, taking into account the specifics of a specific system of parameters, to determine
the energy efficiency of technological processes and to effectively influence the use of all types of resources.

Keywords: energy consumption, milk, technology parameters, productivity, product quality.

EneproedgexkTnBHicTH BUPOOHMITBA NPOAYKIIII CKOTAPCTBA HEBEJIUKOI0 MiIMPUEMCTBA Y
MesKaxX CMCTeMH NapaMeTpiB i HOPMATHBIB TEXHOJIOTIYHUX TAa TeXHIYHHUX pillleHb

B. A. Mapuenko | O. K. Tpimmun | €. 1. Yurpunos | C. €. JIpo3nos | B. C. Iletpam | A. B. Tka4oB |

B. B. IlonomaproBa

[HCTHTYT TBapUHHUIITBA
HanionanpHoi akagemii
arpapHUX Hayk YKpaiHu,
M. XapkiB, Ykpaina

Hageneno nani cydyacHOro cTaHy po3BUTKY CKOTapCTBa Pi3HHX THIIIB FOCIIOAAPCTB Y peTpocnekTusi 3 1990 poky
i mo tenepimmHiit yac. [Ipeacrasieni morois’st KOpiB, cepeaHiil piuHuMii yaiil MosoKa Bif oaHiel KOPOBH, BaloBe
BUPOOHMITBO MOJIOKA B LIIJIOMY 1 MO KaTeropisx BUpoOHMKiB. Ha OCHOBI MpOBEeIeHOr0 MOHITOPHHTY 1 aHamizy
BUPOOHHYIO—OpraHizaliffHUX MOKa3HUKIB MOoHaJ 50 rocromapcTs, y ToMy 4ncii Mamux (zo 10 xopiB) BH3HAYeHI
TOJIOBHI €JIEMEHTH, IKUMU BOHU XapaKTepHU3yIOThCs. BilOBIIHO [IbOMY PO3KPHTO BapiaHT TEXHOJIOTI IPUB’I3HOTO
YTPUMaHHS KOpIB 3 eJleMEHTaMM OpraHizauii BUpoOHULITBA y Mexax rnapamerpis. [loka3aHi yMOBH 3aroTiBili, BUKO-
PHCTaHHS KOPMOBHX KyJbTYp, HEOOXiHA KiNbKICTh KOPMIB JUlsl 3a0e3NedeHHs 3a1aHoi MPOIYKTUBHOCTI TEXHO-
JIOriYHKUX rpyn. Busnauenuii po3mip ¢ypaxsoro gonay depmu B LioMy 3 ypaXyBaHHSM CTPaxoBOIO 3amacy.
Takosx HPEACTaBICHO CUCTEMY IS YHOPSAKYBaHHS CTPYKTYPH MOCIBHUX ILION] KOPMOBHX KYJBTYP, IO € 3MOTY
OinbII e)eKTHBHO BUKOPUCTOBYBATH 3e€MeJIbHI pecypcu. IIpoBenieHi omiHKa i MOJEIIOBaHHS CHeProedeKTUBHOCTI
BUPOOHMIITBA HA NMPUKJIAJI MiIOTHOTO MpoekTy Ha 20 KopiB 3 piuHO0 npojaykTuBHicTio Big 7000 kr g0 9000 kr
MOJIOKa Ha royioBy. O0YHCIICHa CTPYKTYPa eHEPrOBMICTY NPOYKIIiT 38 BUAAMH - MOJIOKO, )KUBa Maca BUOPaKyBaHHX
TBAapHH, IPUPICT TBAPHUH, [0 BUPOLIYIOTHCS, OTPHMAHOTO PUILIONY. Y PaXxoBaHi CHEPrOBMICT eKCKPEMEHTIB 1 Mmij-
cTiiky. Po3paxoBaHo, 110 HaiOIIbIIa YacTKa B CTPYKTYpi CHEProOBMICTY MPOIYKLii, IPUAATHOI UIsl XapuyBaHHS
HaJIe)KUTh EHEPTOBMICTY BUpOOIeHOro Mosioka — 86,8—-89,4 %., 1 oCKinbKH BOHO € Hai{61b111 BINTABOBUM YHHHHKOM
Ha Koe(illieHTH eHepreTMYHOl e(QEeKTUBHOCTI OCHOBHOI 1 3arajpHOi NpOAYyKLil BU3HAa4YeHi (YHKIIOHAIbHI
3aJIe)KHOCTI €HEPrOBMICTY MPOJYKIIT Bijl 5KMPY B MOJIOLI Ta B3a€EMO3B’A30K KOC(II[ieHTIB €HeProBMICTY MPOTyKLil
1kUpy MoJioKa. Po3paxoBaHO BIUIMB 3MiHH SIKICHUX (BrO/10BaHICTh BUOPAKyBaHOI Xy100H 1 TBapHH, Bifl IKUX OTPHU-
MYIOTh IIPHPICT) MOKA3HUKIB IHIIMX BHUIIB NPOAYKIii Ha €HEPrOBUTPATH BUPOOHULITBA. Y CTaHOBIEHI (DyHKI[IOHA-
JIbHI 3QJI©KHOCTI Jal0Th 3MOTy (OpMyBaTH KJIIOUOBI €JIEMEHTH B3a€MO3B’SI3KIB CHCTEMH BHPOOHHITBA HPOIYKIIT
CKOTapcTBa 3 ypaxyBaHHSAM OCOOJIMBOCTEi KOHKPETHOI CHCTEMH MapaMeTpiB, BU3HAYaTH CHEProe(eKTHBHICTh
TEXHOJIOTIYHHX IMPOLECIB 1 €(heKTUBHO BILIMBATH HAa BUKOPHCTAHHS YCiX BHIIB PECYpPCIB.

Ku1i04oBi cj10Ba: eHEProBUTPATH, MOJIOKO, IIAPAMETPU TEXHOJIOT1, MPOAYKTHUBHICTb, SKICTh MPOMYKIII.

Biomiorpagiuanii onuce s umryBaHHsi: Mapuenko B. A., Tpiwun O. K., Yuepunos €. 1., [posoos C. €., Ilempaw B. C., Tkauos A. B.,
Ionomapvosa B. B. EneproeeKTuBHICTh BUPOOHULITBA IPOIYKIIT CKOTAPCTBA HEBEIMKOTO MIAMPUEMCTBA Y MEKaX CUCTEMH IapaMeTpiB i HOPMaTUBIB
TeXHOJIOTIYHMX Ta TEeXHIUHUX pimens. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 72-78.
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Beryn

EdexTuBHICTP  OisUTBHOCTI  Tady3i  CKOTapcTBa
3a0e3Medy€eThCsl CUCTEMOI0 BHPOOHHUIITBA HEOOXiTHOT
KUTBKOCTI TPOIYKIi XapdayBaHHS Ha OCHOBI CTBOPECHHS
pamioHabHOI CTPYKTYPH TOCHOAApIOBaHHI. B ymoBax
CHOT'OJICHHS II€ € CKJIAHUM 3aBJIaHHSAM Ha MEPCIEKTHUBY 1
aKTyaJIbHUM y Oy/Ab-sIKMI Yac, OCKUIBKH ICHYIOUi piOHI
rOCIO/IapCTBa 31€0IBIIOr0 € MaJl0 KOHKYPEHTHUMH SIK
3a AKICTIO MPOJYKII, TaK i 33 TEXHOJOTIYHUMH IpOIie-
camu, sIKi CYHNpOBOJUKYIOTH ii BUpOOHHITBO. BoaHouac
BCE CWIBHIIIE HAa BUPOOHHWYI MpOLECH BIUIMBAIOThH
BUMOTH IOJO TWiJBHIICHHA €Heproe(eKTHBHOCTI
BUPOOHMIITBA Takol MPOAYKHii. BiTum3HsHWA Ta
3apyODXKHUI JOCBiJ] IOKa3ye, [0 KOOIIEPYBaHHS Y BUKO-
pHUCTaHHI CLTBCHKOTOCTIONAPCHKOT TEXHIKH, KPiM 3HAYHOT
€KOHOMIil KOIITiB Ha iHBECTHIii y HOBY TEXHIKy Ta
MTOTOYHI BUTPATH HA i eKCIDTyaTaIlilo i pEMOHT, Ta€ MOX-
JIUBICTh HEBEIMKHM ITiJIPUEMCTBAM TAKOTO TUIIOPO3MIPY
BUKOPHCTOBYBaTH TEXHIKY Ta TEXHOJIOTI, sIKi 3a0e3Ie-
YYIOTh 3a011a/PKEHHS BIIaCHUX pecypcis [4, 13—15].

[MomepenHi mociKEHHST TEXHOJOTiIH BUPOOHHULITBA
MoJtoKa Juis Maiux (3 noroutis’sim 20 1 50 kopiB) minnpu-
€MCTB  JIO3BOJIWJIM  PO3POOMTH 1X  oOpraisalfiiiHo-
BUpOOHMYI MapamMeTpu 3a YMOB (IKCOBaHO BHCOKOI
(8000 kr MoJI0Ka Ha KOPOBY B PiK) MPOIYKTHBHOCTI i 1aTH
OLIIHKY eKOHOMi4YHOI edpexTuBHOCTi [4, 11, 12]. IIpore, B
yMoBaxX (DaKTUYHUX peatid ChOTOJCHHS ONTHMI3allis
E€KOHOMIYHOI CKJIaIOBOi TEXHOJOTIYHHX pIMIEHh HE €
ONITHMAIBHOIO 3 TOYKH 30pY €HEeproe()eKTHBHOCTI BHU-
poOHHIITBA 1 0cOOIHMBO 3 ypaxXyBaHHAM i1 sKocTi. Takum
YHMHOM, y MeKax 3aaHuX IapaMeTpiB, He MOXIHBO 0Oe3
3HaHHsA 1 ypaxyBaHHs 3aKOHOMIpHOCTEH (opMyBaHHS
eHeproe()eKTUBHOCTI TEXHOJIOTTYHHX MPOLECIB BUPOOHU-
UTBa CTBOPUTH B KOXXHOMY KOHKPETHOMY BHIIAJIKy
CHEpProc(eKTUBHY, IHBECTHILINHO NPUBAOIUBY TEXHO-
JIOTII0 BHPOOHMITBA TPOAYKIii HEOOXiIHOI sSKOCTI

[11,17].
[TpoBeneni nocmipkeHHs: OyIM CIpsMOBaHI Ha BCTa-
HOBJICHHS ~ 3aKOHOMIPHOCTI  (OPMYBaHHS  €HEPro-

e(EeKTUBHOCTI TEXHOJIOTIYHUX TIPOLECiB BUPOOHHIITBA
MPOAYKIIii CKOTAPCTBA B YMOBAX BU3HAYCHUX MTApaMeETPiB
IUIA Pi3HUX PIBHIB MPOAYKTHBHOCTI 1 3 ypaxXyBaHHSIM
SIKOCTI TIPOAYKILii. BOHH cIIpHATHMYTE €KOHOMIT pecypciB
(y TomMy umcm wMaTepiaNibHHX, TpyHoBux). Emnepro-
e(eKTHBHI TEXHOJIOTIYHI IponecH OyAyTh CTUMYITIOBATH
MiABUIIEHHS MPHOYTKOBOCTI Taly3i TBapWHHHUITBA B
IiJIoOMy, IO CTaHE MEPEeIyMOBOIO JUIS 3alydYeHHS
IHBECTOPIB 1 CTBOPEHHSI HOBUX poOoumx Micipb. Ha it
OCHOBI CTBOPIOIOTHCSI YMOBH BiIPOJIXKSHHSI BITUN3HIHOTO
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MOJIOYHOTO CKOTapCTBa, HOTO CTaJMi PO3BUTOK 32 YMOB
3a0e3re4yeHHst BUpOOHHIITBA MPOAYKIIi BUCOKOI SIKOCTI y
HEBEJIUKHUX OCIIOAAPCTBaX.

Bu3HaveHHs1 HANPSMIB MOAANBIIOTO yIOCKOHAICHHS
a00 mpuHIUIIB TOOYI0BH OKPEMHX, HAWOUIBII BarOMHUX
TEXHOJIOTIYHUX TPOIIECiB MPH BUPOOHUITBI MPOAYKILT
CKOTAapCTBa IPOBEACHO Ha OCHOBI MOJIEIIOBAaHHS Ta
Map)KUHAJIBHOTO aHAi3y €eKOHOMII BUTPAT pecypciB 3a ix
BUJIaMH ISl ICHYIOUMX YMOB 3 ypaxyBaHHSIM 3aJIe)KHOCTI
3MiH SKOCTI MPOAYKIHI Ui IMABHMIICHHS CHEPro-
e exkTUBHOCTI BUpoOHMITBA [1, 2, 7, 8].

Meta JocaiKeHHsa

Mera nociipKeHHs — 3’ACcyBaTH 0co00IMBOCTI hopmy-
BaHHS EHEProeeKTUBHOCTI BHPOOHMITBA TNPORYKIiT
CKOTapCTBa HEBEIMKOT'O MIANPUEMCTBA Y MEXaX CUCTEMH
mapaMeTpiB i HOPMATHBIB TEXHOJOTIYHUX Ta TEXHIYHUX
PpiIIeHs.

Marepianu i meToau

Jnist ToCsATHEHHST METH POOOTH 32 PI3HUMHU METOAaMH
(CKOHOMIKO-CTaTUCTUYHHUN, EKOHOMIKO-MaTeMaTUIHUH,
eKCIEeMLIITHNX 00CTeXeHb, MOJIETIOBAHHS Ta iH.) 3 BHU-
KOPUCTaHHSM METOJIMKH 010€HEpreTHYHOI OLIHKH TEXHO-
JIOTili BUpOOHMIITBA MPOIYKIII, @ TAKOX OQIliHHOI 3BiT-
HOCTI IIPOBEJICHO MOHITOPHUHT, aHaJli3 Ta BUBYCHHS CKJIa-
JOBHX BHPOOHHYOTO INPOLIECY B yMOBaX IMPHUB’A3HOTO i
0e3npHB’SI3HOTO CIIOCOOIB YTPUMAaHHS BEIHKOI poraroi
xynobu [1, 6-10, 18, 19].

Iacnekniine obcrexenns OCIT BuUpoOHUKIB MOJIOKa
(TOB arpodipma «J1o6poOyT», «Bosounckk-Arpoy,
«MyciiBcbke», «[lonraBa-3epaonpoaykr», AD im. «Jlo-
BXKEGHKa», BUBYEHHs iH(opmauii Ta nanux Jlep:kaBHOI
CIIy)KOW CTaTHCTHKM YKpaiHH JJO3BOJIMJIM  OL[HUTH
BaJIOBE BUPOOHMIITBO, CyYacHUH CTaH, SIKICTh IPOYKIII,
oOIpyHTYBaTH 0COONMBOCTI  (OPMYBaHHS CHUCTEMH
rapameTpiB 1 HOPMaTHBIB TEXHOJIOTIYHMX Ta TEXHIYHUX
pileHs BHPOOHHIITBA MIPOLyKIii CKOTapCTBa
MATPUEMCTB ~ HEBEJIMKOTO  THIOpPO3Mipy  (IpiOHHX
BupoOHuKiB) [1, 2, 4, 7, 10-13, 17].

Pe3ysabTaTH Ta iX 00roBopeHHs

CydacHuii cTaH Talny3i TBapUHHHITBA 1 30KpeMa
CKOTapCTBAa, XapaKTEPU3YEThCS CTIMKOI TCHICHIIIEIO JIO
MOTiPIICHHS. Odiiitai CTaTUCTHYHI nafi
MiATBEPIKYIOTH T€, IIO 3arajbHa YHCEIBHICTh KOPIB
CKOpPOYYETHCS, Bal MOJIOKA 3MEHIIyeThes (puc. 1 12).

y=-276,41x +2809,1

y=-232,98x +2197,7

y=-43,43x + 611,37
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Puc. 1. Iloro:iB’st KOpiB y pi3HUX KaTeropisix rocroaapcTs, TUC. TOIL.
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Puc. 2. BupoOGHHIITBO MOJIOKa y Pi3HHX KaTETOPisSX rOCIONAPCTB, THC. T

Tax Oyio He 3aBxau. Ocb YOMY CJIiJI BIJMITUTH, 11O
3a nepiox 3 1990 poky i A0 HHMHI CTPYKTypa YHCElNb-
HOCTI TIOTOJIB’S KOpPIiB M0 KaTeropisix ToCHoAapcTB
KapAMHATGHO 3MiHmiaca. Skmo y 1990 pomi 3
8378,2 Tnc. xopiB 73,9 % yTpuUMyBaJIHM CiJIBbCHKO-
TOCIO/IapChKi MiNpueMcTBa, a pemTty (26,1 %) momo-
rocrogapcTsa, To y 2000 pori 3 4958,2 THC. KOPIB TITEKA
37,3% Hamexano  CUIbCHKOTOCHOAAPCHKUM  TIiII-
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pHEMCTBAM, a Ha TenepimHii Jac i3 1544,0 Tuc. KopiB ix
yacTKa CTaHOBUTE jumie 27,5 %. Ockinbku 72,5 % Hane-
JKUTh JpIOHUM TOBapOBHPOOHMKAaM, BOHH ICTOTHO
BIUIMBAIOTh HAa KIHIEBUH pe3yinbrar 3a0e3ledeHHs
HaceJeHHs IPOAYKTaMH XapyyBaHHS 1 e(EeKTHBHICTbH
poOoTH 11i€i Kareropii Ha MEPCIEKTHBY CTa€ BH3HAYAIb-
Hoto. Ile miATBepPKYIOTh NaHi NMPOJYKTHBHOCTI KOpiB
Pi3HHX KaTeropiii BUpoOHHKIB (pHc. 3).
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Puc. 3. Cepenniii piuanit yaiif MOJIOKa BiJl OHI€T KOPOBH, KT

Tak, npoaykTHBHICTH KOpiB 3a nepiox 2010-2021 pp.
B CepemHBROMY MO Taiy3i 3pocrae Ha 263 Kr/pik, aie
TEMIIH TiIBUIICHHS Y0 MOJIOKA Bifl OJHiET KOPOBH IO
Karteropii qpiOHUX rocrmomapcTB y 2,1 pa3u HIDKYI.

BuBueHHs MaTepianiB CBITOBOi NMPAaKTHKH ITOKA3allo,
10 TOTYXKHICTh MOJIOYHHX (epM Ta TEXHOJIOTiH BUPOO-
HHUNTBA MOJIOKA, SIKI Ha HHUX 3aCTOCOBYIOThCS, BH3Ha-
YalOThCs BIAMOBITHO SK PO3MIPOM HasBHUX 3€MEJbHHX
yrigb, TaK 1 COIMIaJbHO-CKOHOMIYHMMH YMOBaMH 1
ocobmuBocTsIME Kpainu [1, 14—16, 20]. B peanisx Hamiol
Jiep)KaBU OOIPYHTYBaHHSI CHCTEMH I1apaMeTpiB TEXHO-
JIOTIYHUX Ta TEXHIYHUX PIllICHb 0a3y€ThCs HA MPUHIUTIAX
MiHiMi3aIlil BU3HAYATBHUX YMOB, SIKi HETaTUBHO BIUIH-
BalOTb Ha Tmporec BupoOHuHTBA.  [IpoBenennmit
MOHITOPHHT 1 aHaji3 BUPOOHMYO—OpraHizamiiHUX
MMOKa3HUKIB 1MoHa] 50 rocmojapcTB 3 iX CTPYKTYPHHMHU
MiAPO3AIIaMH — TAKUMH SIK BIIIUICHHS 91 OKpeMi (hepMu
(y Tomy umcmi apioui mo 10 xopiB 6mm3pko 20 depm)
BU3HAYMB TOJOBHI E€JIEMEHTH, SIKUMH BOHH XapaKTepH-
3ytoThcsi. Cepes OCHOBHUX — IIe pecypcHa 0a3a — 3acobu
BUPOOHULITBA I 00CITyTrOBYBaHHS TBApHH, Y TOMY YHCTI

NPUMILIEHHST A yTpUMaHHS XynoOH, TexHika Ta
oOyiajiHaHHS, IHBEHTap, CHCTEMa KOPMO3a0e3ledeHHs
(xopMu 3a BUAGMH TOIIIO).

TexHonoriuHe pilieHHS 3 BapiaHTOM IPHB’SI3HOTO
yTpUMaHHs, sike nepenbadeHe mpoekToM ¢epmu Ha 20
KOpiB OOYMOBIICHE THM, IO OpraHi3amis BHPOOHHYOTO
mpouecy 0a3yeTbcsi Ha  PEKOHCTPYKLII  THIOBOTO
MPUMIIIeHHA [UIsI yTPUMaHHS KopiB. BiamomimHo 10
bOTO BapiaHTy BUPOOHHWYOTO MPOIECy KOPOBH i HETell
[UIOPIYHO 3HAXOMAThCS HAa aABTOMATHYHIN TpUB’sI3i-
BifB’s131. OCHOBOIO HECY4Oi KOHCTPYKII MPHB’s3l €
TpyOa niamerpom 76 MMm. BoHa 3abeToHOBaHa B Mijiory
Ha rmouHy 710 50 cM 1 € XKOpCTKOIO mijicTaBoro. BepxHs
TpyOa (Opyc Ham Xxonkoro) Mae jgiamerp 40 mm. Bona
cTiliKa 110 neopMaliiif, OCKIIbKM Hece OCHOBHE HaBaHTa-
JKeHHSI TIpH TIpUB 5131 xynoou. Ha Hill ke posramioBy-
FOTBCS TauK| TSt (hiKcallil JIaHITIoTa TIPUB’sI31 1 BCTAHOB-
JIEHO MeXaHI3M Uil BiAB’si3yBaHHA. HwxkHsa Tpyba —
TIOB’S3y€ CTIAIOBE OONAaIHAHHS B IUTICHY CHCTEMY i IO
Hel KpIMUThCA JIAHIIOT TIPHB’s31 TBApUHHU. MOKIHMBICTH
NPOTYJISHKA TBapHH BIITKY Ha BHUTYJIBHO-TOIIBEIBHHX
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MalgaHIuKax nependadaeThes. s oTeNeHHS KOpiB i
HeTeNnell y  MpHUMIMICHHI KOpiBHUKa  00JagHaHO
NOJIOTOBHH JIeHHUK. HoBOHapomkeHi TensiTa 3HAXO-
IIThCs Yy JeHHUKY g0 10-12 romuH 3 mifgcocoM
MaTepUHCHKOTO0 MOJIO3MBAa. B mojaibIIoMy MOJIOIHSK
yTpuMytoTh 10 10-20-1eHHOro BiKy B CEKIii Ha 3MiHHIHN
COJIOM’SIHIM TMINCTHUII TICJIS YOTO TMEPEBOMATH Ha
npuB’s3b. [IpumimeHHs 06JaTHaAHO KOPMOBHUM CTOJIOM
IIMPUHOI0 HE MeHIe 4 M JUIi MOXIIHMBOCTI IIPOi3my
TEXHIKH 3 HaBICHUM OOJaJHAHHSM IS TONIBJI TBapHH
ciHOM. 30KpeMa Ul HaBaHTA)KEHHS 1 pO37[aBaHHs KOPMiB
Ha KOPMOBHMH CTil BHKOPHUCTOBYETHCS HaBaHTaXKyBad
kopmiB Tumy [IE-0,8 Ta kopmoposmaBau PM-®-6.
ToniBist TensT 3AIMCHIOETBCS 3 IHAWBIAYaJbHUX TOJIIB-
HUI[b 32 HOPMOK B 3aJICKHOCTI BiJ CTaTeBO-BIKOBOT
rpymu.  Jlnst  JOOiHHS ~— KOpPIB BHKOPHUCTOBYETHCS
MepeHOCHUH noinpHui anapat «AWUJI—1» i3 mogamsimm
30MpaHHsAM MOJIOKa B TaHK OXOJOJUKyBad. Jlnst Bupa-
JIEHHSI THOI0  3acTocoByloTh  JaHiporosi  (TCH)
TOPU3OHTAIBHNHN Ta TTOXWINHA TPAaHCIOPTEpH 3 BHBaHTa-
XKeHHsM y npudin tuiy 2 [ITC-4M.

V BiANOBIAHOCTI A0 METH 1 3aBAaHb IIOHO 11 JOCST-
HEeHHsI OyJIM BCTAaHOBJICHI HACTYITHI 0OMEKEHHS BUXiTHIX
rapamMeTpiB BUPOOHHUITBA Ta TEXHOJOTIYHOTO IIPOIIECY:
piBHOMipHE BUPOOHHUIITBO TOBAPHOI IMPOIYKIIii — MOJIOKO,
mpupicT, BHOpakyBaHa Xymo0a; cepeIHbOpiuyHa YHCENb-
HiCTh KOpiB — 20 romiB; piuHa MPOAYKTHUBHICTH KOpiB
7000-9000 kr MoIIOKa Ha TOJOBY, BMICT KUPY B MOJIOIIL
3,8-4,2 %; ctpykTypa craga — kopoBu — 47,8-44.0 %;
ueteni — 7,9-7,1 %; tenuii crapiie poky — 14,4-15,5 %;
TN 10 poky — 27,5-29,7 %; Oyraiiui 1o poky — 2,4—
3,7 %; OpaxkyBaHHs i 3aMiHa OCHOBHOT'O CTa/1a 33 paxyHOK
BJIACHOT'O BUPOIIYBaHHSI PEMOHTHHX TEJIHIb Ha PiBHI 20—
25 %; crocid yTpuMaHHS XynoOu — NpUB’SI3HUI; BHPO-
LIyBaHHS Ta BIATOZIBISA OyraiIiiB y rocrnonapcTsi He
niepenOavaeThes (peanizaris TessIT B MOJOYHHH Hepiox y
Bimi 1-2 wicsmi); BiK TEpHIOr0 OCIMEHIHHS TENHIh
xmBoto Macoro 1 romom 380—400 xr y 15-16 micsis;
CcepenHbOI000BI TPUPOCTH TEMUIs 10 poky 750T,
crapme poky — 700 r; Binxim MomomgHsky mo 5 %. 3ara-
JIbHA IOTpe0a B CKOTOMICISIX Ha (hepMi CTaHOBHUTH 48—50
MICIIb.

BuxinHi maHi Ui BU3HAYCHHS CHEPrOBUTpAT Ha
BUPOOHHMILITBO TPOAYKIII MOJOYHOIO CKOTapcTBa —
3aTpatu Ha KOpoBY 3i nutetidom: mpairst — 200 01, —TOoxI.;
enekrpoeHepris  — 600—650 kBr—ron. Eneprermuni
CKBIBAICHTH IHIIMX peCcypciB — 3TiTHO  BiIOMHUX
JIOBIAKOBHUX BewuuH [2, 9, 10].

Po3paxyHkamMu, Ha TpHUKIAAi TITOTHOTO IIigIpHU-
€MCTBA 3 YHCENBHICTIO TIIOTOJIB’S BENHMKOi poraroi
xyno6u 40—48 roui (20 KopiB) i cepeTHBOIO MPOTYKTHUB-
HicTio 8000 KT Ha KOPOBY BCTaHOBJICHO, IO IIIJIBHICTH
CepeAHbOPIYHOTO MOTOJIB’ A Ha BIACHIH KOPMOBIi 6a3i Ha
100 ra ctaHOBHUTB — BeJIMKOI poraToi Xxyoou — 51,5 rouis,
y T. 4. KopiB — 24,7 roJiB.

Jis 3abe3neueHHss HEOOXIAHUX PIBHIB MPOAYKTHB-
HOCTI po3po0IIeHi piyHi HOPMH 3aroTiBJIi i BUTPAT KOPMIB
Ta iX CTPYKTYpH AJIsl KOPIiB 1 pPEMOHTHHUX TEJHUIb B 3AJIEXK-
HOCTI Bin iX mpoayktuBHocti [3, 4, 8, 13, 17]. Hus
onepxanss HanoiB 8000 Kr Monoka moTpeda B 3aroTiBii
KOpMIiB Ha KOPOBY B DIK CTAaHOBHUTH 86,6 I KOPMOBHX
onuHUIp. [Ipu nboMy, THI TOXIBII KOPIB 1 MOJIOAHSKY
BEJIMKOi poratoi Xy1o0u crpsMOBaHU Ha 301BIICHHS B

pailioHax TBapWH BUTPAT KOMOIKOPMIB, CiHa i cTabumi3aril
BUTpAT CiHAXYy Ta CUJIOCY, Y CKJIaJi SIKMX 30LIbIIYETHCS
YacTKa CHJIOCY i3 CyMIllli IMOCIBIB KyKYPYI3H 3 COpPro abo
CO€I0, CiHaXYy 13 OaraTopiyHMX TpaB Ta 3€PHOCIHAXY i3
OJTHOPIYHUX 3epHOPYPAKHUX KYJIBTYD, SMEHIIICHHS 3eJIe-
HUX KOpMIB i cosomiu [16, 19-22]. BukopuctanHs KOHIIE-
HTPOBaHMUX KOPMIB — TUIBKH Y BUTIISAI KOMOIKOPMIB, SIKi
3a CKJIQJOM TIOBHHHI BigmoBimatu moTpedam (izio-
JIOTIYHOTO CTaHy KOPiB Ta MEBHUX CTATCBOBIKOBUX TPYII
MonogHsIKy BPX, OyTi mOBHOIIHHUMIE Ta 3a0€31eqyBaTH
3a7aHy NPOAYKTUBHICTH KOPiB Ta PEMOHTHHX TeIULb. Y
CKJIa/li KOMOIKOPMIB 32 Macor0 Ha YaCTKY 3epHa OBUHHO
npuxogutucst He Outbiie 80 % Tta 20 % craHOBIATH
no0aBku. I3 Bciei KiIbKOCTI 3epHa /Il BUTOTOBJICHHS
koMmOikopmiB 1o 30 % 3a IOXKHBHICTIO 3aiiMaloTh
KyKypyZ3a, suMinp 1 mmenuns ta 10 % — ropox, a y
nobaBkax He MeHme 50 % MOBHHHI 3afiMaTH BHCOKO-
017IKOB1 KOMITOHEHTH (IIPOT, MaKyXa i iH.). 3roJJOByBaHHS
yCiX BHIIB KOPMiB, BKIIFOUAIOUH i KOMOIKOPMH, TOBUHHO
OyTH y CKJaJi TOBHOPAIIIOHHMX KOpMOCYMiImeH, sKi
3a0e3MedyIoTh MOBHY MOTpPe0y TBapUH y MOKUBHHUX
pEYOBMHAX B 3aJEKHOCTI BiA iX MPOAYKTHBHOCTI,
(iziomoriyHOTO CTaHy, MEPiOAy JIaKTaIlii Ta CTaTeBO-
BIKOBOTO CKJaay. BwusHadeHuii po3mip (GypakHOTo
¢dboHny ¢epMu B LIJIOMY 3 ypaxyBaHHSIM CTPaxOBOTO
3amacy — mo KoHneHtpatax — 8—10 %, cokoBUTHUX Ta
rpyoux kopmax — 110 15 %.

3aranpHa NOTpeba B KOpPMax 3a MOXKHUBHICTIO IS
TaKoro TOCHoJapcTBa MOBUHHA ckjiaaath 264,3 TOHH
KOPMOBHX OJIMHHMIIB, 3 SIKMX B HATYpi HEOOXiTHO 3arOTOB-
nsaTH: KoMOikopMmiB — 94,1 ToHH, cwiocy — 147,4 TOHH,
cina OaratopiuHux TpaB — 53,1 TOHH, ciHaxy Oarato-
piunux Tpas —49,8 TOHH Ta 3e7eHUX KOpMiB — 260,3 TOHH.

JocBin ekcrnryararlii HEBETHMKHUX CKOTApChKUX (hepm
JIOBOJMTH, IO JOCATHEHHS HEOOXIJHUX ITOKAa3HHUKIB
BUPOOHHUIITBA TPOAYKIII 1 MPOTYKTHBHOCTI XymoOw,
mepiI 3a BCe, JIMITYEThCS KOPMO3a0C3ICUCHHICTIO Ta
MOBHOINIHHICTIO TOMiBII TBapuH. Y 3B’SA3Ky 3 LUM
BHUHUKAa€ MOTpeda Ieperisimy TPaauliiHUX CHCTEM
BUPOOHMIITBA, 3aroTiBIi 1 BHUKOPHCTaHHS KOPMIB,
KOJM TIpM  BUPOOHMUTBI  NPOAYKIII  MOJIOYHOTO
CKOTapCTBa IIOBMHHA 3a0e3leuyBaTHCs ITOBHOLIIHHA
Ta PIBHOMIpHA TOJIBIJIS TBApUH BIIPOAOBXK YCHOTO POKY
[23, 24, 26].

30UTBPIIICHAI0  KOPMO3a0e3MeueHHsI, HapOIIyBaHHIO
o0csTiB Ta MiABHIICHHIO €(QEKTHBHOCTI BHPOOHMIITBA
MOJIOKA 1 SUIOBHYHMHH CIIPHSE€ LIMPOKE BIPOBAKCHHS
IHTCHCUBHOI CHUCTEMH BHPOOHHUIITBA 1 BUKOPUCTAHHSI
KOPMIB, 1110 BKJIIOYA€: BUPOIIYBaHHS HAHOUIBII BHCOKO-
BpOXKallHUX KOPMOBHUX KYJITYp; 30HMpaHHs iX y ¢azax
MaKCHMaJIbHOTO HAaKONWYEHHS IOKHUBHUX PEYOBUH;
MPUTOTYBaHHsI BUCOKOSIKICHOTO CHJIOCY, CIHAXY, CiHa, SKi
y TO€AHAHHI 3 KOHIIEHTparamMu OyAyTh CTaHOBHTH
OCHOBY paIliOHIB KOpiB i MOJIOJHSKY BIIPOJIOBXK YCHOTO
POKy; oprasizaimiro cTaOiIbHOI TOBHOIIIHHOI TOMIBII
3TiTHO 3 JeTaTi30BaHUMH HOpMaMH, HE3aJISKHO BiJl TOPH
POKY, 3 BHKOPHUCTaHHSM BIITKY y BHUIJIIII OLITKOBO-
BiTaMiHHO1 JOOABKH O OCHOBHOTO PAIliOHY 3eJIEHOI MacH
(me 6impmre 20 KT Macu Ha 00Y), MUTOMA Bara SIKUX Y pi-
YHOMY PpAIliOHI KOpIB TOBHHHA CKJIaJaTd HE OiIbII
7-10 %, y nmitHiXx ke parioHax — Ha piBHi 20 % 3a
MOKUBHICTIO. Y pa3si OCBOEHHS Takol CHCTEMH
CKJIaJal0ThC YMOBH IS YHODPSIAKYBaHHS CTPYKTYpH
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MMOCIBHUX IUIOII KOPMOBHX KYJBTYp. 3aMiCTh BEIHKOIO
Ha0OPYy KyJIbTYyp 3€JICHOTO KOHBEEPA, Y KOPMOBOMY KIIMHI
nuToMa Bara OaraTtopiuHMX TpaB 3aiimMae 1o 65-70 %,
NOCIBHM KyKYPY/I31 Ha CHJIOC JOBOJATHCS 110 30-35 %.

Taka cucrema jae 3Mory 0e3 0JaTKOBHX BHUTpAT 3
OJHMX 1 THX K€ IUIOINI IIOCIBY, 32 paxyHOK 30MpaHHA
KOPMOBHUX KyJBTYp B ONITHMaIIbHI (pazu Bererartii, 30111b-
oty Ha 25-30 % 30ip MOXUBHHUX PEYOBHH 3 TeKTapa
KOPMOBOi TUTOMIi, TiJBUIIWTH 3arajbHU pIiBEHb Ta
MTOBHOI[IHHICTh TOJIBII TBapWH 1 HA Hill OCHOBI Ha 15—
20 % 301ApIINTH IX MTPOLYKTUBHICTB, 00CATH BUPOOHMII-
TBa MOJIOKa Ta, IO OCOONMBO BAXKIMBO, JIIKBiTyBaTH
CE30HHICTH iX peaizaii.

HamideHi po3mipu KOpMO3a0€3MeUCHHS, YUCETBHOCTI
MOTOJIIB’Sl TBapuH 1 iX MPOIYKTUBHOCTI HAIOTh 3MOTY
omepxyBath Ban  Mosioka g0  140-180 tonn. 3
ypaxyBaHHSM HOrO BHIIOIOBaHHS TeNsATaM, PO3MIp
peanizaiiii Mojioka Oyne craHoBUTH 132—169 ToHH abo
94 % Big BajgoBOrO BUPOOHUITBA. Takow X Oyne
1 TOBapHICTh y pa3i MOBHOI peajrizarii.

Po3paxyHknu nokasai, o y miJIPHEMCTBI 3 YHCEIb-
HICTIO TIOTOJIB’S BeNMKOi porartoi xynoou 40-50 romis
(20 xopiB y Mexax mapameTpiB mpomykTuBHOCTI 7000—
9000 kT Ha TONOBY) piYHI 3arajbHi 3aTpaTH CYKYITHOI
eHeprii Ha BHPOOHHUIITBO MPOAYKINI (MOJIOKO, HPHUPICT,
JKHUBa Maca) KommBaroThes Bin 16969 I'JIx mo 21192 'k
abo 848-1060 I'/)x nHa xopoBy 3i mmeitdpom. 3a
CTPYKTYpOIO 3arajbHi 3aTpaTh CYKyIHOI €Heprii Taki:
6,8-5,5 % — Ha BigTBOpeHHs crtanma (828,1 ['[Ix), 6,2—
5,1% — BiIl OCHOBHHMX 3aco0iB  BHPOOHHMIITBA
(758,0 I'1x), 2,0-1,6 % — Bix 060pOTHHX 3ac00iB BUPOO-
HunTBa 0e3 kopMiB i migctmwiku (238,7 I'Jx). CykymnHa
eHepris npsMHX 1 HenpsMux 3arpat npani — 1,4-1,2 %
(172,5 TIx), CykymiHa eHepris, ypedeBieHa B KopMax i
MACTHII Ma€e HaOLTbIy 9acTky — 83,7—86,7 % (10230—
12977 T 11x).

BusnadeHo, Mo eHeproBMicT MPOAYKIIil, BHPOOIEHOT
y MekaxX OOTpYHTOBaHHX TEXHOJOTIYHMX MapaMeTpiB i
0e3mnocepeHbO MIPUIATHOT T BXKMBAHHS IIPH 3pOCTaHHI
MPOAYKTUBHOCTI  30uIbmyeThest  Big S70 Tk 1o
693 I'JIx. CTpykTypy HaBeaeHO B Tabmuti 1.

Taoauusa 1
CrpyKTypa eHeproBMicTy npoaykuii 3a Bugamu, I'JIx

. TIpoIyKTHBHICTB KOPIB, KI/piK
Eneprosmict:

7000 8000 9000

OTPHMAHOTO MOJIOKA

. 429,8 491,2 552,6
(3a B™micty xupy 3,8 %)
JKHBOI MacH BHOpaKyBaHUX 440 440 440
TBapUH
OTPHUMAHOTO 3a PiK IPHUILIONY 2,9 2,9 2,9
HPHUPOCTY MacH TBapHH, 18.6 18.6 18,6
1[0 BUPOLIYIOTHCS
TIPOILITAEL, TIPHARTHOL 4953 5567  618,1
JUISE Xap4yBaHHS
€KCKPEMEHTIB TBapUH 2541,3 28244 3203,2
TICTHIIKA 0,9 0,9 1,0
yci€el mpoayKmii 3037,5 3382,0 3822,3

VYcraHoBIIeHO, 1m0 Haibinpmia gacTka B CTPYKTYpi
SHEProBMICTY MPOIYKIIi, NPUIATHOI A Xap4yyBaHHI
HAJICXKHUTh CHEPTOBMICTY BHPOOJIEHOTO MOJIOKa — 86,8—
89,4 %, ToOTO BUPOOHHIITBO caMe I[bOT0 BUAY MPOILYKIIii

HaWO1IbIIIE BIUTMBAE SIK HA KOE(illieHT eHepreTuIHoT ede-
KTUBHOCTI MPOIYKINi MPUAATHOI U1 XapdyBaHHA, TaK i
3arajibHOI MPOIYKIIIL.

Jis  BU3HAYCHHS  3QJICKHOCTI  3MIH  €HEpro-
e(eKTUBHOCTI BUPOOHUIITBA MPOIYKIIii BiJ] CHEPTOBMICTY
MOJIOKa, a caMe HOro sIKiCHOT XapaKTepUCTUKU (KUpY) B
cepenosuii MS Excel Oyno cTBOpeHO aaropuT™ IpoBe-
JICHHS Map)KUHaJIbHOTO aHamizy [8]. 3a okpemumu
BU/IaMH €HEPTOBHUTPAT, Y MEXaX BCTAHOBJIICHUX TEXHIKO-
BUPOOHMYMX TapaMeTpiB, JIsI TPOAYKTHBHOCTI Bif
7000 xr 1o 9000 Kr Ha KOPOBY B piK 3 iHTEPBAJIOM 3pOC-
TaHHSA BMicTy >kxupy Mmoioka Ha 0,1 % (Bim 3,8 % mo
4,2 %) oOumcieHi 3aKOHOMIPHOCTI 3MiH €HEproBMICTy
npoaykitii. JIiHifHI 3aJI€XKHOCTI ITO3BOJSIOTH KIITBKICHO
OLIIHUTH X BETMYHHY. Y CTAHOBIICHO, L0 /IS Oy Ib-5IKOTO
BMICTYy JKHPY B MOJIOILI 3pPOCTaHHS MPOAYKTUBHOCTI
CYNPOBOJKYETbCS ~ 30UIBIICHHSIM 1  €HEProOBMICTY
NpOJYKLIi MPHUAATHOI Uil XapuyBaHHs, 1 €eHEProBMicTy
Bciei mpoxmykuii. Tak, B cepeqHbOMY pe3yJbTaTOM
3pocTaHHs MPOAYKTUBHOCTI Ha koxHI 1000 kr € 30116-
IIEHHS Takoro eHeprosMmicty Ha 61-65 I'JIx (5,2 %) i
392-396 T'Tx (1,0 %) BIAMOBIMHO 1 y 3alEXKHOCTI Bif
BMICTY KHpPY B MOJIOI (Tabm. 2).

Taoaunsa 2
OyHKIIIOHATBHI 3aJICKHOCTI CHEPTOBMICTY MTPOAYKITiT
BiJl BMICTY JKHPY B MOJIOIII

Bwmicr xkupy EneproBmicT mpomykiii, Eneprowmict Beiel

y MoJIomi MPUJATHOI JUIst TPOJYKIIT i3 BpaXyBaHHAM
X), % xapuyBanns (Y), ['Jx cnony4enoi (Y), I'JIx
3.8 y =61,4x+433,89 y =392,41x+2629,1
3,9 y = 62,2x+438,69 y =393,21x+2633,9
4,0 y = 63,0x+443,49 y =394,01x+2638,7
4,1 y = 63,8x+448,29 y =394,81x+2643,5
4,2 y = 64,6x+453,09 y =395,61x+2648,3

3a yMOB 3MiHM BMICTy J>XHPYy B MOJIOLI Yy BHIIe-
3a3HAYEHUX  MeXax  Koe(iieHTH  eHepreTHMYHOI
e(eKTUBHOCTI MPOXYKILii NpUIATHOI I Xap4yBaHHS 1
3ara;bHOi TMPOAYKIT TaKoX 3MIHIOIOTECI B OIK
MOKpAIIeHHS B HACTYIHIH 3aie:KHOCTI (Tabm. 3).

Tadauus 3
B3aemo03B’ 5130k Koe(DillieHTIB €HEPTOBMICTY MPOAYKIIiT
1 )KHpY MOJIOKa

KoedinieHT enepreTnanoi
e(heKTUBHOCTI IPOIYKIIii,
NPHIATHOI IS
xapuyBanHs (Y), %

Koedinient
€HEepreTU4HO1
e(eKTUBHOCTI 3arajibHOI
npoxaykuii (Y), %

Bwmict xupy
y Moo (X),
%

3.8 y = 0,0385x+4,0308 y = 0,3422x+24,499
3,9 y = 0,0397x+4,0757 y = 0,3433x+24,544
4,0 y = 0,0408x+4,1206 y = 0,3445x+24,589
4,1 y = 0,0419x+4,1655 y = 0,3456x+24,634
42 y=0,0431x+4,2104 y = 0,3468x+24,679

Omxe, y Mexax mpomyktuBHocTi Bim 7000 kr 1o
9000 kr MOJIOKa Ha KOPOBY B PiK B CEPEAHBOMY 13 3pOC-
TaHHSIM BMICTy xwupy B Mosomi Big 3,8% mo 4,2 %
obuzaBa koedimientu nokpairyrTbes Ha 0,05 %. Takum
YUHOM JIOBEJCHO, IO SIK ITiIBUIICHHS MPOIyKTHBHOCTI,
TaK 1 IMOJINIIEHHS SKOCTI MOJIOKA Ma€ HEBEIUKUN
MO3UTHUBHUH e(eKT.

Jis Takux ke piBHIB MPOIYKTUBHOCTI YCTAHOBIICHO
BIDIHB 3MiHHM SIKICHUX TIOKAa3HUKIB 1HITUX BUIB MPOIYKIIT
Ha €HEepProBUTPATH BUPOOHUITBA. BU3HaUeHI 3a1eKHOCTI
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CBIZYaTh MPO T€, IO 3HMKCHHS KaTeropii BrogoBaHOCTI
Ha KOXXHY HACTYIHY MO3WIiI0 (BUIIA-CeperHsI-HIKIC
cepellHbOI-Xya) XyaI00u, Ky BHOpaKyBaHO 3 OCHOBHOTO
CTaza 1 NP OJICpIKaHHI MPUPOCTY 3a PaxyHOK ii BHpPO-
IIyBaHHS, BIUIMBAE Ha KOEQIUi€HT eHEepreTHYHOl
e(EeKTUBHOCTI OCHOBHOT YaCTHHU MPOJIYKIIii 1 KoeillieHT
eHepreTn4Hoi e(eKTUBHOCTI 3arajbHOI MPOIYKIII —
3MmeHmieHHs B intepBani 0,05-0,07 %. Heratupauii eext
criocTepiraeTbess 1 mpu 30imbmeHHi Ha KoxkHI 10 %
YHCEJIBHOCTI BBOAY IO OCHOBHOTO CTaJa PEMOHTHHX
Tenup — Koe(imieHT eHepreTuyHoi e(eKTUBHOCTI
3aranbpHOi mpoayKuii moripuryerscst Ha 0,3 %.

OOrpyHTOBaHI 3aJIE)KHOCTI AAalOTh 3MOTY (OPMYyBaTH
OCHOBHI €JICMEHTH B3a€MO3B’SI3KIB CHCTEMH BHPOO-
HUIITBA NPOJYKIII CKOTapcTBa y MeXax IapaMeTpiB
MaJIoro MianpueMcTBa. MoearoBaHHs BUPOOHHIITBA
MPOAYyKILii 3 BUKOPHCTaHHSIM PIiBHSIHb 3aJIEKHOCTI 11
€HEepProBMICTy BiJl SKICHUX XapaKTEPHCTHK CTBOPIOE
YMOBU KUIBKICHO OIIIHIOBATH EHEPIETUYHY CKJIaJIOBY
TEXHOJIOTIYHUX MPOLECIB NPH BHPOOHUNTBI MOJOKa i
SUTOBUYUHH BIIMOBITHO KOXXHOMY BHJIY pecypciB. BoHO
Ma€ MpakTHYHE 3HaYCHHS, OCKIJIbKH CTBOPEHHS €HEepro-
e(pEKTUBHUX TEXHOJOTIYHUX TPOILECIB  CTUMYITIOE
MiIBUIIEHHS TPUOYTKOBOCTI (PYHKI[IOHYBaHHS HEBEJH-
KHX I IIPUEMCTB 1 TaTy3i TBAPUHHHLITBA B LIJIOMY.

BucHoBkn

1. Bu3HadeHo, IO OCHOBHa 4YacTKa Yy CTPYKTYpi
SHEPrOBMICTY MpPOIYKII{, NPUIATHOI A Xap4yyBaHHI
HaJISKUTh €HEProBMICTY BHPOOJIEHOr0 MoJioka — 86,8—
89,4 %. lleit (akT CBIAYUTH TPO TE, IO BUPOOJICHE
MOJIOKO Yy TIiJIPHEMCTBAX HEBEJIUKOTO THIIOPO3MIpY €
HAWOLIbII BIUIMBOBUM YHHHHKOM, SK Ha KOCQIIi€HT
€HEepreTU4HOi e(eKTUBHOCTI MPOAYKIIi MPUAATHOT I
Xap4yBaHHS, TaK i 3arajbHOI MPOTYKIII.

2. JloBeneHo, MO SK MiJBHIICHHS NPOXYKTHBHOCTI,
TaK 1 MOJIMIIIEHHS SKOCTI MPOAYKINI (MOJOKO, IPHUPICT)
Mae TO3UTHBHUH e(eKT Ha eHeproBurparu il
BupoOHHITBAa. OOMaBa Koe(illieHTH EHEePreTUYHOI
edexTuBHOCTI OKpamrytoTscs Ha 0,05 %.

3.CTtBopeHa cucTeMa  KOMIT'IOTEPHOI  OL[IHKH
€HepreTn4Hoi e(pEeKTUBHOCTI BHPOOHHUITBA MPOAYKINT
CKOTapCTBa B YMOBaX Majoro MiIIPUEMCTBA Ha MPAKTHIII
JI03BOJISIE 3 ypaxyBaHHSM OCOONMBOCTEH KOHKPETHOI
CHCTEMHU IMapaMeTpiB BH3HAYaTH €Heproe(eKTHBHICTh
TEXHOJIOTIYHUX MpOLEeciB 1 eQEeKTUBHO BIUIMBATH Ha
€Hepro3aollaPKeHHSI.

Iepcnexmueu nodanvuiux Oocniodxcens. Po3poOka
MJIOTHUX MPOEKTiB, Oi3HEC-IJIaHIB Ta IMEPCIEKTUBHIX
IUTaHIB PO3BHUTKY TOCIONAPCTB HEBEIHKOTO PO3MIpY 3
YTOYHEHHSIM KOHKPETHHX MapaMeTpiB, E€JIEeMEHTIB
TEXHOJIOT1T BUPOOHHIITBA MPOAYKIiI cCKoTapcTBa. Busna-
YEeHHS EeHeproe()eKTHBHOCTI JIIOYHMX TEXHOJOTIH 3
ypaxyBaHHSIM JIMHaMIKH 3MiH Yy dYaci pPecypCOBHKO-
pucTaHHs. MOJIENIIOBaHHS IPAKTHYHOTO Pe3yJIbTaTy Bij-
TIOBiJTHO TPOTHO30BaHNUM 3aKOHOMIPHOCTSIM TaKHX 3MiH.

Kondguikr inTepecin
ABTOpH CTBEp/IKYIOTH TIPO BiZICYTHICTH KOH(IIKTY

iHTepeciB MO0 IXHBOTO BHKIAAy Ta pE3yNbTaTiB
JIOCITIIKEHB.

—

. Vidomchi normy

—_

17.

18.

—_
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Meat indicators of broiler chickens at their feeding by combined feed with vermiculture
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Correspondence Author The chemical composition of vermiculture biomass creates prerequisites for its effective use in poultry diets.

H. Merzlova Cultivation of vermiculture does not require the use of expensive components of the substrate. The main components
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are fermented animal manure and poultry droppings. An unexplored issue is establishing the efficiency of using the
vermiculture biomass grown on a substrate containing manure fermented with the participation of biodestructors in
the composition of broiler chicken feed. The purpose of our experiments was to determine the effect of different
' Bila Tserkva National doses of vermiculture biomass obtained on a substrate with manure fermented by the action of biodestroyers as part
Agrarian University, of compound feed on chemical parameters, toxicity, and biological value of broiler chickens” meat. For experiments,
Bila Tserkva, 09100, samples of femoral and pectoral muscles were taken from broiler chickens that reached 6 weeks of age and consumed
Ukraine different doses of worm biomass as part of compound feed. Chickens of the I-III research groups consumed com-
pound feed containing 1.5-4.5 % of vermiculture biomass. Broilers from the control group consumed compound
University, feed without additiqn of worms-..The content of ash, mo.isture, dry maFter, proteir}, fat and glyc9gen -was studied in
1/3, Skovorody str., the muscles of the birds. In addition, the presence of toxic compounds in muscle tissue and its biological value were
Poltava, 36003, studied. During the study of the chemical composition of the muscle tissue of broiler chickens, it has been proven
that when the bird consumes compound feed with a content of 3.0 and 4.5 % of vermiculture biomass, the mass
fraction of moisture decreases by 1.1 and 1.2 %, respectively, relatively to the control one. The content of 3.0 and
4.5% of worms in compound feed leads to a tendency towards an increase in total protein and glycogen in the meat
of broiler chickens. Feeding broiler chickens with vermiculture biomass in the composition of compound feed from
1.5 to 4.5% does not lead to the accumulation of chemical, biological substances or compounds in their muscle tissue
that have a toxic effect on the Tetrashimena piriformis culture. By increasing the number of Tetrashimena piriformis
cells, it has been proven that the meat of broiler chickens grown on feed with a content of 3.0-4.5 % of vermiculture
biomass has a higher biological value by 10.9-12.7 % compared to birds that were fed with compound feed without
content of worms.
Keywords: protein content, fat content, chemical composition, ash, glycogen, Tetrashimena piriformis.
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IToxa3Huku M’sica Kyp4aT-OpoiyiepiB 3a 3roq0ByBaHHs IM KOMOikopMYy i3 BMicTOM Oiomacu
BePMHUKYJIbTYPH

I. C. Ocinenxo' | C. B. Mep3nos' | A. A. Tlonimyx” | I'. B. Mep3nosa'

XimiuHMH cKknajg OioMacu BEPMHKYJBTYPH CTBOPIOE MEPEIyMOBH €()EKTHBHOIO BUKOPHCTAHHA 1i y palioHax
1Ry H 3 .
Binouepkiscbiuit nTuii. BUpOLIyBaHHS BEpMHKYIBTYpH HE MOTpPeOy€e 3aCTOCYBaHHS IOPOTOKOLITYIOYHX CKIIAJOBHX CyOCTpaTy.
HAlIOHATLHIA arpapHl OCHOBHMMH KOMIOHEHTaMH € ()epMeHTOBaHHil THilf TBAPUH Ta MOCi NTHIli. HeBUBUEHHM THTAHHSM € BCTAHOB-

ymll;a.epcmer, JIeHHs1 e()eKTUBHOCTI BHKOPUCTaHHS OioMacu BEPMHKYJBTYPH BUPOLICHOi Ha cyOCTpari i3 BMICTOM MOCHiTy
M. Bina Lepksa A . . . . .

Vepai Uepiea, (epMeHTOBAaHOTO 3a y4acTi OlOHECTPYKTOpiB y cKiaai KoMOIKOpMiB Kypuar-OpoiinepiB. MeToro Hamux
KpaiHa

€KCIePUMEHTIB OyJI0 BCTAHOBUTU BIUIMB DI3HUX 103 OioMacu BEPMHUKYJIbTYpH OTpHMaHOi Ha cyOcrparti i3
(epMenToBaHUM 32 [ii 6i0eCTPYKTOPIB MOCTIAOM y CKiIaai KOMOIKOPMIB Ha XiMiuHi MOKa3HUKH, TOKCHYHICTh Ta
arpapumit ymisepener, GiosoriuHy LiHHICTH M’sica Kyp4aT-OpoiinepiB. [J1s1 eKCiepuMEHTIB y Kypuar-OpoiiiepiB, siKi JOCATIN 6 THKHEBOTO
Tosrasa, BIKY 1 CIIOXKHBAJIM pi3Hi 403 OioMacH YepB’siKiB y cKiaai KOMOIKOpMIB BinOupaan mpoOH CTErHOBHX 1 IPYIHHX
Vrpaita m’si3iB. Kypuara I-1II gocnigHux rpyn crnoxuBanu kombikopmu i3 BMicToM 1,5-4,5 % OGiomacu BEepMHKYJIbTYPH.
Bpoiinepu i3 KOHTPOIBHOI IPYIH CIIOKHMBAIM KOMOIKOpPM 03 100aBOK 4epB’sKiB. Y M’si3ax MTHL{ JOCIIHKYBaIH
YMICT 30714, BOJIOTH, CyX01 peYOBHHH, OilKa, )KUPY Ta rimikoreHy. Kpim Toro, BUBYaIU HasIBHICTb y M’ 130Biil TKaHUHI
TOKCHYHHX CIIOJYK i i Giosoriuny iHHICTE. I1ix 9ac OCIiDKeHHS XIMIYHOTO CKJIaay M’sS30BOi TKAHHHH Kypdart-
Opoiinepis 10BeEHO, IO 3a CIIOXKUBAHHS NTHIEI0 KOMOikopMy i3 BMicToM 3,0 Ta 4,5 % GioMacH BEpMUKYIBTYpU
MacoBa JacTKa BOJIOTH 3HMKYEThCS, BINMOBIAHO, Ha 1,1 Ta 1,2 % BigHOCHO KOHTpOIIO. BMicT y KoMmGikopwmi 3,0 Ta
4,5 % d4epB’sKiB IPU3BOJUTH IO TEHJCHINI M0J0 30UIBIICHHS y M’sici Kyp4yaT-OpoiliepiB 3araipHOro Oinka Ta
TIIKOTeHy. 3roJJOBYBaHHs KypuaTaM-OpoiinepaM y ckiIaai KoMOikopMiB OioMacH BepMUKYIBTYpH Bif 1,5 1o 4,5 %
HE NPHU3BOAMTH O HAKONMYCHHS Yy X M’S30Bilf TKaHWHI XiMiYHHX, OiOJIOTIYHHX DPEYOBHH ab0 CIIONYK, SKi
MIPOSIBILIIOTh TOKCUYHUH BIUIMB Ha KyJIbTypy Tetrachimena piriformis. 3a HapOIIyBaHHSM KiJIbKOCTI KIITHH
Tetrachimena piriformis 1OBeeHO, MO M’ICO Kyp4aT-OpoiinepiB BUPOIIEHHX Ha KopMax i3 BMicToM 3,0-4,5 %
OiomMacu BEpPMHKYJIBTYPH Mae Ourbmry Gionoriuny minHicTs Ha 10,9-12,7 % BimHOCHO NITHILI, SIKil 3rOfOBYBaIH
KOMOIKOpMH 0€3 BMICTY 4epB’sIKiB.
Kniouosi cnosa: BMicCT 0iJiKa, BMICT XUpY, XIMIYHUH CKiIaj, 30114, riikoreH, Tetrachimena piriformis.

2 [lonTaBchKuii aepsKkaBHUiL
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3roIoByBaHHS IM KOMOIKOpMY i3 BMicTOM GioMacu BepMUKYIbTYpH. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 79-83.
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Beryn

M’sicHe NTaxiBHUUTBO € JIOCHTh JWHAMIYHOIO
rajy33i0 BUPOOHHUIITBA M’sica SIK B Hallid KpaiHi Tak i
IHIIMX KpaiHaX CBiTy. YKpaiHa BUpOOJISi€ 3HAUHY KiJb-
KicThb M’sica Kypuar-OpoiisiepiB Ha eKcropT. 3a paxyHOK
CMAaKOBHM SKOCTSIM Ta HU3bKil BapTOCTi KypSITHHH ITOTTUT
Ha M’sico OpoiiiepiB MOCTIHHO 3pocTae. 3a JaHUMHU MiX-
HApOJHWX [OCTINHUKIB TepeadavdaeTbCsi, MO MO0
2050 poxy y cBiTI Ha M’sICO KypuaT-OpoitiiepiB 3pocte
rorut Ha 58,0 %. Haiibinbury nuHamMiKy MOXKInMBO Oyne
CIOCTepiraté y Kpainax, o po3BuBarThscs [ 1, 5, 6, 8].

BesneunicTs Ta sIKicTh M’sica OpoiinepiB MoB’13aHa i3
XIMIYHUM CKJIQJOM Ta SKICTIO KOMOIKOpPMIB, sKi iM
3rOJIOBYIOTH IIiJ] 4aC BUPOLIYBaHHS. 32 Cy4aCHUX TEXHO-
JIOTIH JUIs  Kypuar-OpoilyiepiB  3aCTOCOBYIOTh IOBHO-
pamuionHi komOikopMu. Ha paHuii 4ac BUKOPHCTOBYIOTh
4 Bumu KOMOIKOpMIB (TpeicTapTep, craprep, TpoBep i
¢inimep). Big peuentypu xombikopmy i ¢opmu ioro
CKJIaJIOBHUX 3aJICKUTHh OI0OCTYITHICTh MOXHWBHHX i 0i0-
JIOTIYHO aKTHBHUX PEYOBHH, a BIANOBITHO KOHBEpCis
KOpPMY 1 MPOAYKTUBHICTh TTHIi. KOMOiKOpMH MaroTh
BIUIMB Ha XapyoBY IiHHICTH M’sica OpoiinepiB. Bimox
KOpMy (K IDKepelo HEe3aMiHHUX 1 JOCTYIHHX aMiHO-
KHCJIOT) € OJHUM i3 TOJOBHHUX JiMiTyloun (pakTopiB y
xuBieHHI ntumi. Kpim Toro, xopmm OGaraTi Ha OiOoK
MAalOTh BHCOKY BapTicTh [6, 18].

Bin mxepena 6inka 3a1eXuTh 610A0CTYIHICTh aMiHO-
KHCJIOT TiJi 4ac TPaBJIEHHS KOPMY y OpraHi3Mi NTHII.
[MpuBaOnuBUM  JOKEpEIOM  ITOBHOILIIHHOTO  Oijka
(TBapUHHOTO MOXOJKEHHS) JUISI CIIIbChKOTOCIOAAPCHKOT
ntumi € veps’sku [4, 6, 7, 10]. Kpim Toro, Giomaca
BEPMUKYJIBTYPH MICTHUTH JIIIIIM, BYIJIEBOIM 1 iHII Oio-
JIOTiYHO aKTuBHI pedoBuHH [2, 3]. TexHomoris Bupo-
IIyBaHHS 4YepB’sKiB He Tmependadyac BUKOPHCTaHHS
BHCOKOBAPTICHOTO TIOKMBHOTO CEPEAOBHINA Ta yCTar-
KyBaHHA. OCHOBHUMH KOMIIOHCHTAMH  ITOKHBHOTO
CepelIOBHIIA € BiIXOAW POCIMHHHULTBA Ta TBAPUHHUIITBA
[6, 9].

3a JaHUMH JOCIIIHHKIB 13 TEXHOJIOTTYHOI TOUKH 30PY
HE ICHy€ Mepelko]| BEIMKOMAcIITaOHOTO BUPOOHHIITBA
OioMacd BEpMHUKYJbTYpH Ta KoMmax. Taky Oiomacy
(SIK anpTepHAaTHUBHUI OUTKOBHH KOPM TBapUHHOI'O MOXO-
JDKEHHS1) MOJKJIMBO YCIIIIIHO 3aCTOCOBYBATH 3a TOIBII
cinbebkorocnoaapebkoi nrumi [11, 12].

Hamu BimmparipOBaHi €IIEMEHTH TEXHOJOTIi BUPO-
IIyBaHHSI OiomMacu 4epB’sKiB Ha cyOcTpari i3 BMICTOM
TIOCITITY IITHL 13 MiJCTHIIKOIO ()epMEHTOBAHOTO 32 y4acTi
6iomecTpyKTOpiB.

He nociipkeHUM 3aITHITA€THCS MUTAHHS MO0 TT03H-
THUBHOTO BIUIUBY OTPHMAHO{ 0i0MacH BEpMHUKYIBTYPH Y
CKJani KOMOIKOPMIB KypuaT-OpoiiyiepiB Ha ITOKa3HUKH

XIMIYHOTO CKJIaay, TOKCHYHICTh Ta OI0JIOTIYHY LIHHICTh
ix M’sica.

Meta gocaiaKeHHs

MeTor0, TOCiKeHb 0YJI0 BCTAHOBJICHHS XIMIYHOTO
ckiamy, OIOJOriYHOT I[IHHOCTI 1 TOKCHYHOCTI M’sica
Kyp4aT-OpoiepiB, SKMM 3roJ0BYBajIH OioMacy BepMH-
KyJIBTYpH BHUpOLIEHY Ha cyOcTpari i3 mocmijgom
(hepMEHTOBaHUM NPUCKOPEHUM METOJIOM.

Martepianm i MeToan

M’sico [uis  IOCHiDKEHHA BigOMpand i3 TYIIOK
Kypuat-OpoinepiB (Bik 42 mobu) SKHX BUPOIIYBaJIM Ha
KOMOIKOpMi 13 BMicTOM OioMacy BepMHKYIbTypH. IIThIs
i3 KOHTPOJBHOI TPYINHd CHOXKHBajga  CTaHIAPTHI
KOMOIKOpMHU (TIpeacTapTeT, crapTep, TpoBep Ta QiHimep).
KypuaTam-6poiinepam i3 I gocinigHol rpymnu 3ro1oByBau
KoMOikopmMu i3 BMicToM 1,5 % GiomMacn BepMUKYIBTYpH
BUpOIIEHOT Ha CyOcTpari 13 BMICTOM  MOCIiIY
(hepMEeHTOBAHOTO TIPUCKOPEHUM METOJIOM i3
BHUKOpHUCTaHHS Oionmectpykrtopa. bpoimepn II Ta III
JociiaHoi rpynu Oynu 3a0e3rnedeHi KOMOIKopMamH, SKi
Mmictmmn mo 3,0 Ta 4,5% OiomacH BEpMHKYJIBTYpH.
3 KOXXHOI Tpynu Bimbwpamu mo 5 Tymok. I3 koxHOI
TYIIKY BiIOMPAIH MTPOOH 13 CTETHOBHX Ta TPYIHHUX M’ SI3iB
mo 50-60 r.

Y M’s30Bi#i TKaHMHI NTHLI AOCIIKYBAIIU YMICT 3014,
BOJIOTH Ta cyxoi pe4yoBuHH BignosigHo o JICTY
ISO 1442 Ta ACTY ISO 936. Bwmict xupy y M’sci
opoiinepis Bu3Havyamu 3rigao (ACTY ISO 1443), Bmict
3arajJbHOr0 OiJKa BCTAaHOBIIOBAJIM 332 METOJHUKOIO
omnrcaHoo y HopMmartuBHOMY nokymeHTi (JICTY 3143)
[14-17]. Bwmict rIiKoTeHy IOCTIDKYBAIA KEPYIOUHChH
Metoaukoro Kemma [13]. HasBHICTP TOKCHYHUX CIIOYK Y
M’SI30Bif TKaHWHI KypdaT Ta ii OIOJIOTIYHY IiHHICTH
BU3HAYAIH 3TiHO METOAUKH OTIHCAHO1
Muxutiokom I1. B. 3a Buxopucranus Tetrachimena
piriformis (Tproxa000Ba KyapTypa mrtamy WHi) [20].
OpnepxaHi E€KCIEPUMEHTAJIBbHUMH METoJaMu LU(pPOBi
Ja”H1 010METPUYHO 00po0IIsLIIH 3riHO 3
Mowunesiurote-Epunrene [19].

Pe3yabTaTH Ta iX 00roBOpeHHA

3a gocimpKeHHs XiMIYHOTO CKIIamy M’sca OpoitnepiB
BCTaHOBJICHO, III0 BMICT BOJIOTH y 3pa3Kax i3 JOCIITHHUX
rpyn OyB HIKYUAM HIX y KOHTPOJi. Y M’sI30Bii TKaHHUHI
kypuar i3 I a III qocmigaux rpyn BMicT Bostoru 0yB MEH-
i, BianosinHo, Ha 1,1 Ta 1,2 % BiZHOCHO KOHTPOJIIO.
Pi3HuIls He Masia CTaTUCTUYHOT 3HAYYyHOCTI (Taba. 1).

Taoauns 1
[Toka3HuKM XiIMIYHOTO CKJIaay M’sica Kyp4ar-Opoitnepis, %, M+m, n=5
Toxa3uux - Ipyna - -
KOHTpOJIbHA I nocmigna II mocmigna IIT mocmigHa
Bonora 71,7£1,14 71,3£2,05 70,6+0,95 70,5+2,15
Cyxa pe4oBUHa 28,3+0,65 28,7+0,89 294+0,85 29,5+097
3aranbHui 6110K 20,1048 20,6+0,55 21,1+0,61 21,2+0,81
Kup 534021 5240,18 5,140,14 524024
I'nikoreH 1,6£0,09 1,740,10 1,8+0,08 1,7£0,09
Cupa 30112 134005 1,3+0,08 1,4£0,06 1,4£007
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Joseneno nesnauyne 30inpmenHs Ha 0,4 % BMmicTy
CyXol pe4oBHHH Y M’s30Biil TKaHHHI Opoiinepis i3 I noc-
migHoi Tpynu. HaiiBummii BMIicT cyxoi pedoBuHH OyJI0
BCTAQHOBJICHO y 3pa3Kax M’sica ITHIY, sIKa CIOXKHBaja
KOMOiKOpMH 13 BMiCTOM 4,5 % 0ioMacu BEpMUKYIBTYPH.

[MpucyrHicTs yeps’sKiB y kKoMOikopmi Jurst itumi 11 ta
Il mocmigHOi TpymM chpusa 301TBIIEHHIO BMICTY
3araJibHOr0 OiNKa y M’sI30Bid TKaHUHI, BiIMOBIIHO,
Ha 1,0 ta 1,1 %.

VYwmict xupy y 3pa3kax m’sica opoiinepis I mocmimHoi
rpymd Ha 0,1 % OyB HIWKYHM HDK y KOHTPOJI.
3ronoByBaHHs Kypuaram-Opoinepam 3,0 Ta 4,5 %
Oiomacu 4epB’sKiB y CKiIaai KOMOIKOPMIB HE CHPHSIO
MiIBUIICHHIO BMICTY HPY Y M’SI30Bili TKaHHHI MTHLII.

BcranoBneHa TeHAeHWIs OO 3pOCTAaHHS BMICTY
TIIIKOTEHY y M’sCi Kyp4aT-OpoiiyiepiB, SIKUM 3T0JOBYBAIIA
KoMOikopmH 13 BMicToM 3,0 % OiomMacu BEpMUKYIBTYPH.

BwmicT 30 y M’s30Bili TKaHWHI Kyp4ar-Opoiiiepis
I nmocnigaoi rpynu OyB aHAJIOTIYHUM, SIK y KOHTPOJI.
V 3paskax m’sica i3 II ta Il nocniguoi rpynu BMicT 30111
OyB OuThIINM HIX y KoHTpodi Ha 0,1 %.

[Mopsim i3 XiMIYHHM CKJIQJIOM M’sica Kypdar-Opoi-
JIEepiB AOCHIIKYBAIN HOTO O10I0TiYHY WiHHICTH i3 BUKO-
puctanusaM 4-x 1000BOi KyneTypHu 1etrachimena pi-
riformis. Janwii criocid mependayae 3aCTOCYBaHHS TECT-
OpraHi3MiB, SIKi € YyTJUBI [0 BMICTy O10NOTiYHHX i
XIMIYHHAX CHOJNYK y M’sici, IIO Ja€ 3MOTY HpPOBEICHHS
TOKCHYHUX JOCIIJUKEHb IPOJOBK KOPOTKOTO MPOMDKKY
gacy (Big 1 no 24 rogun). 3a 72 TOOUHM 32 TOTIOMOTOIO
1H(Y30piif MOXKIIMBO BU3HAYUTH OIOJIOTIYHY LIHHICTH M’ sica
[20].

Hoseneno, mo kiituan 1etrachimena piriformis,
SKAX BHPOILYBaJIM Ha CEPEIOBUII i3 BMICTOM TIOMO-
TeHaTy 3 rpyaHuX M s13iB Opoinepis [-111 mocminaux rpyn
3a €TOJIOTIYHIMH TTOKa3HUKAaMH HE PiI3HUIINCH BiJ KIITHH
iH(pY30pii, SKi KyIbTHBYBAJIMCH HAa CEPENOBHIN i3
BMICTOM TOMOT€HarTy i3 TpyIHMX M SI3iB  KypuaT
KOHTPOJBHOI TPYyIH. Y TOJIi 30py MEPTBUX 1HPY30pil Ha
JOCHITHUX cepeloBUINAaX He Oyno mnomiueno. JlaHi
KIITHHE ~Majiu  OKpyriy ¢opMy i3 BHpPaKEHUM
pAMOJiHIHHUM pyxoM. [laTomoriunnx ¢opMm KIITHH i3
HENPaBUIBHUMHU pPyXaMu He 0yJI0 BUSABIICHO.

Takox, xmituan Tetrachimena piriformis, sKux
KyJIbTHBYBAJIM Ha CEPEJIOBUINAX 13 BMICTOM 'OMOTECHATIB
i3 M’s31B CTETHa Kypd4aT-OpoiinepiB, SIKUM 3roAO0BYBall

Taoauns 2
Bionoriuna niHHICTh M’sica Ky4dTa-Opoiiepi, M+m, n=>5

KoMOikopmHu i3 Giomacoro BepMmuKynbTypHu (1,5; 3,0 Ta
4,5 %) Manu npupoHi BUIYKII (POPMH i3 IPUPOTHBOIO
pyxmuBictio. @opma 1 pyxu KIITHH HIYMUM He
BiJJPI3HSIINCH BiJ] KOHTPOJIBHUX 1HPY30PiH.

3rilHO  €TOJOTIYHUX JOCHiIKeHb Tetrachimena
piriformis, SKy BUPOIYBaJIM Ha CEPEIOBHIIAX 13 BMICTOM
TOMOTEHATIB i3 M’S3iB CTE€THA 1 TPyIeH AOCTiTHOI ITHII
JIOBE/ICHO, IIBUJ/IKE HAPOLIYBaHHS KiJIbKOCTI KiiTHH. [Tig
Yac CIIOCTEPEKEHHSI IOCTIHHO BigMiYallll YTBOPEHHS
HOBHX KIITHH HUIIXOM iX MOAUTY HaBII. YMCEThHICTH
iH(Yy30piit 30inbMNach y 7—8 pa3 BIIHOCHO KyJIbTYpH,
Ky BupolryBany Ha 0,56 % po34rHi MOPCHKOI COJIi.

[TokasHukm pocty i po3MHOXeHHS iH(]Y30piH Ha
CepeIoBHIIi i3 BMICTOM M’513iB (CTeTHa 1 Tpy/ei) KypJar-
OpoiinepiB, sKi CIIOXUBAIA KOMOIKOpM 0e3 100aBOK
OioMacw BEpMUKYJIBTYpU OYJNH aHAIOTIYHI TOCIIiIHUM
3pa3Kkam

OTxe, BHUpPOLIYBaHHS  KypuyaT-OpoiyiepiB  Ha
KoMOikopMax i3 BMicTOM OioMacH BEpMHKYJIbTYpH HE
CYIPOBOIXKYETHCS YTBOPEHHSAM 1 aKyMYJIOBaHHAM Yy iX
M’S30Biif TKAHUHI PEUOBHH, SIKI MPOSIBISIFOTH TOKCUYHUM
BILIMB Ha iHDy30pii Tetrachimena piriformis.

B ocHOBy BCTaHOBIIGHHS ©Oi0JIOTiYHOI IIIHHOCTI
M’S130BOI TKaHMHM TTHIN, IO 13 KOMOIKOpMamMu
CrOXnBaJia 0ioMacy BEpMHKYJIBTYPU HMOKJIAJCHO LIBH[I-
KiCTB HapPOIIyBaHHS YUCETBHOCTI iHOY30pii
Tetrachimena piriformis 'y cepenoBuii. bionoriuna
LIHHICTh M’sica Kyp4aT-OpoiiIepiB BBAXKAETHCS BUILOIO Y
TOMY BHUIIAJKy, KOJH B CEPEIOBHIII i3 BMICTOM OCTaH-
HBOTO YTBOPUTHCA Oinmpmie KiitTmH 1etrachimena
piriformis 3a 72 TONMHHOTO KyJIbTUBYBaHHS Y TEpMOCTATI
MTOPIBHIOIOYH 13 aHAJOTIYHUMH CEPEIOBUIIAMH i3 TOMO-
TeHaTOM 3 M SI30BOi TKaHWHHU NTHUI iHIIOI AOCTiAHOT YM
KOHTpOJbHOI rpynu [20].

[poBopsiun minpaxynok Tetrachimena piriformis
BCTAHOBJIEHO, 0 B CM’ CEPENOBMINA KyIH BHOCHIIH
TOMOTEHAT i3 CTETHOBHX Ta TPyIHUX M’ S3iB Opoiinepis,
SKi HE CIIOKUBAJIM KOMOIKOpMY 13 BMicTOM Oiomacu
BEPMUKYJIBTYPH KUIBKICTh KJIITHH CTaHOBHWJIA, BiJIO-
BigHO, 9,11 x 10* T2 9,24 x 10* mTyk (TabN. 2).

BcranoBneno, mo 0ioJoriyHa WiHHICTH TPYAHUX i
CTETHOBHX M’SI3IB Kypyar-OpoiyiepiB, sIKi CIIOKHUBaJIH
KOMOikOpM i3 BMicTOM 0ioMacH BEPMHKYJIbTYpH
TIOPIBHSHO i3 KOHTPOJIEM OyIia OUIBIIOTO.

Kinbkicts Tetrachimena piriformis

TToka3HuK 6i0JOTIYHOT I[IHHOCTI,

g Rifce R sne B CM° TIOJKHBHOTO cepenoBuma, X 10* %

Komrporbha Tpyzaei 9,11+0,956 100,0
cTerHa 9,24+0,877 100,0

I nocigna rpynaei 9,55+0,682 104,8
CcTerHa 9,64+0,785 104,3

T — rpynei 10,15+0,659 111,4
CTerHa 10,25+0,488 110,9

. rpyzei 10,12+1,052 111,0

Il nocrizna cTerna 10,27+0,951 112,7

Scientific Progress & Innovations e 26 (2)



3a BupomyBaHHs iH(]Y30piil HA MOKUBHOMY CepeIo-
BHIII 13 JOJJABAHHSAM T'OMOTEHETY 13 CTETHOBHX 1 TPYTHUX
M’s31B Kyp4aT-Opoiinepis i3 | mocmiqHoT rpynu KUIbKICTh
KJITHH B cM® Oyna 6iblIolo, BianosinHo, Ha 4,3 Ta 4,8 %
BIJTHOCHO KOHTPOJIIO.

3a BUKOPUCTaHHS T'OMOTEHATY y CKJIa/li CepeaoBHIIa
i3 TPYIHUX 1 CTETHOBUX M’si3iB OpotiepiB i3 11 mocmigaol
TPYIM KUIBKICTh KITHH Tetrachimena piriformis Oyna
OUTBIIOI HDXK Yy KOHTPOJNBHHX 3pa3Kax, BIAMOBITHO, Ha
11,4 Ta 10,9 %. HaiibinpIma KinbpKicTs KITHH iH(Y30piH
OyJI0 BHSBICHO Yy CEpENOBHINI i3 BMICTOM TOMOTEHETY
CTETHOBOI M’s130BOi TKaHWHH BiI KypdaT-Opoiiepis,
SIKUM 3TOIOBYBaJM KOMOikopM i3 BMmictoM 4,5 %
O0ioMacu BEpPMUKYJIBTYpH. Pi3HHMIS 13 KOHTpOJieM
cra"osuia 12,7 %.

[TopiBHIOIOYM KIJIBKICTh KJIITHH Y CEPEOOBHUIII €
3aCTOCOBYBJIM TOMOIEHAaT i3 TPyIHHX M sI3iB BiJ
opotinepis i3 II Ta Il gocnigHoi rpyny, BCTaHOBIIEHO, 1110
y BapiaHTi ¢ BHKOPUCTOBYBAJM M’SICO Kyp4ar,
SK1 crioXuBanu KoMmOikopM i3 BMmicToMm 3,0 % OGiomacu
BEPMUKYJIBTYPH KiNBKICTh iH(]Y30pii Oyna Oinbinoro
Ha 0,4 % mnopiBHIOIOUM i3 BapianToM xe Opoitnepu
oTpuMyBanH KOMOiKopM i3 BMicToM 4,5 % Oiomacu
BEPMHKYJBTYPH.

TakuM YMHOM, BCTaHOBJICHO, IO 32 BHKOPHUCTAHHS
30 Ta 4,5% OiomMacu BEpMHUKYNbTYpH Yy CKJIaAl
KOMOIKOpPMIB Ui Kyp4aT-OpoHiepiB  IiIBUIIYETHCS
6ionoriu"a IiHHICTE M’sca Ha 10,9-12,7 % BigHOCHO
NTHI, SKIiH 3TOJOBYIOTH KOMOIKOpM 0€3 BMICTY
BEPMUKYJIBTYpH. lle MOXIMBO IMOSCHUTH THM, LIO Yy
TPYJHUX 1 CTETHOBHX M’s3aX OpOIIepiB 3a CIIOKHBAHHS
Oiomacu YepB’sKiB HAaKONUYYEThCS OUIbIIA KUIBKICTh
HEe3aMiHHMX  aMIHOKHCJIOT 1 IHImUX  OioJIOTiYHO
AKTHBHHX CIIOJYK, IKUMH Oarata BEpMUKYJIBTypa.

BucHoBkn

1.3a 3romoByBaHHS KOMOIKOpMIB 13 BMICTOM
3,0-4,5 % OGiomacu 4epB’sIKiB BHPOIIEHUX Ha CyOCTpaTi
i3 mocimigoM NTUIl (EepMEHTOBAHOIO IPUCKOPEHUM
METoZOM i3 BUKOPUCTAHHSAM 6ioiecTpyKTOpiB
MacoBa 4YacTKa CyXOi PEYOBMHM y M’S30Bill TKaHWHI
Kyp4aT-Opoiinepis 3poctae Ha 1,1-1,2 %

2. Crio>xuBaHHs KOMOIKOpMY 3 BMiCTOM
O6iomacm  BepMukynsTypu  3,0-4,5%  mpu3BoAWTH
IO TeHACHHii 30UTBIICHHS BMICTY TIIKOTEHYy Ta

0inmka y M’s130Bill TKaHHMHI Kyp9aT-Opoiiepis.

3. 3acTocoBytoun KyneTypy Tetrachimena piriformis
JOBEJICHO, IO Yy M’siCi OpoWsepiB, SKi CIOKHBAIA
KOMOIKOpMH 13 BMICTOM 0ioMacH BEPMHUKYJbTYpH
HE  HAKOMUYYIOThCS  Oioyoriuni  abo  XiMiuHi
TOKCHUYHI CITOJIYKH.

4. M’sico KypyaT BHpPOIIEHHX Ha KOMOIKOpMax i3
BMictoM 3,0—4,5 % Oiomacu 4YepB’sKiB Ma€ MiJBHIICHY
Oiomoriuny 1iHHiCT Ha 10,9-12,7%  BimHOCHO
OpoiisiepiB, SIKUM 3Tr0JIOBYBaJIM KOMOIKOpMH Oe3 BMicTy
BEPMHKYJIBTYPH.

Iepcnexmusu nodanvuiux docniodicens TOB’sI3aHi 3
BCTAaHOBJICHHSAM BIUIMBY pIi3HUX J03 OiomMacw BepMH-
KynbTypH B KOMOiKOpMax uig KypuaT-OpoiiyepiB Ha
610XiMiYHi TOKa3HUKH B IX OpraHi3mi.

Konduikr inTepeciB
ABTOpH CTBEPIUKYIOTH IIPO BiJICYTHICTH KOH(JIIKTY
iHTEepeciB 1IOA0 iXHBOTO BHKJIALy Ta pe3yJbTaTiB

JIOCIIIIDKEHD.
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T. Zvenihorodska Chronic kidney diseases in cats may not manifest for a long time, which is a danger to the life and health of

animals. Therefore, it is important to carry out ultrasonic screening of all cats, and especially breeds genetically

22?;27@ukr.net susceptible to pathologies, such as Persian and British. That is why the purpose of our study was to find out which

of the kidney pathologies are most often registered during ultrasound examination and what place they occupy
Poltava State Agrarian among the pathologies of the urinary system. To solve the problems, 120 cats from 1 to 18 years old were selected,
University, which entered the educational and research and production clinic of the Poltava State Agrarian University from 2020
1/3, Skovorody str., to 2022. At the initial examination, they recorded wilt, decreased skin turgor, refusal to eat, rapid weight loss. The
Poltava, 36003, most common pathologies found in ultra-sonographic renal examination in cats were found to be polycystic disease
Ukraine (37 %), pyelonephritis (25 %), and nephrosclerosis (24 %). The average age of cats with polycystic kidney disease

was 2.4+1.1 years, nephrosclerosis — 8.4+2.1 years, pyelonephritis — 5.6+2.4 years. The most susceptible to kidney
disease are cats of the Persian and British breed. Nephrosclerosis on the ultrasonogram was characterized by an
increase in echogenicity (100 %) and granularity (78.6 %) of the cortical layer, a decrease in kidney size (57.1 %)
and its irregular shape (21.4 %). Polycystic disease was characterized by multiple or single rounded or oval
anechogenic formations with clear hyperechogenic walls. In some cases, renal enlargement in size (33.3 %) and
increase in cortical echogenicity (8.9 %) were recorded. In pyelonephritis, numerical changes were recorded on
ultrasonograms: expansion of renal balia (83.3 %), impaired cortical-cerebral differentiation of the kidney layers
(36.7 %), hyperechogenicity of the cortical layer (20 %), hyperechogenicity of the cerebral layer (10 %),
hyperechogenic inclusions in the cortical layer (10 %), dilation of the urethra (10 %).
Keywords: ultrasonography, kidney, cats, pyelonephritis, polycystic disease, nephrosclerosis.

BukopuctanHs yJIbTPa3BYKOBOI'0 JOCTITKEHHS IK METOAY TiarHOCTHKHU MATOJIOTiii HUPOK y KOTIiB

T. B. 3Beniropoaceka | O. L. Tyns | b. I1. Kupuuko | I. C. Hexunu |T. I'. [Tanacosa

XpoHiuHi 3aXBOPIOBAHHS HUPOK y KOTIB MOXYTb JOBI'Hil 4ac HE MPOSBISTHCS, [0 CTAHOBHTH HEOE3IeKy is
JKUTTS 1 310pOB’st TBaprH. TOMY BaXKJIHBO IPOBOIHUTH YJIBTPA3BYKOBHI CKPUHIHT BCiX KOTIB, a 0COOIHMBO MOPi,
F@HETHYHO CXHJIBHHUX 10 IATOJIOTIH, TAKHX SIK MEPCHICHKUX Ta OpuTaHchKHX. CaMe TOMy METOI0 HAIIOro A0CIi-

TTonraBcbkuil epxcaBHUI
arpapHUi yHIBEPCHTET,
M. [TonraBa,

Vkpaina JDKEeHHs1 OyJ10 3’5ICOBYBATH, sIKi 3 ATOJIOTiH HUPOK HAMYACTIIIE PEECTPYIOTHCS MIPHU YIBTPa3ByKOBOMY JOCIIKEHHI

Ta SIK€ MiCIIe BOHHU 3aiiMalOTh Cepe]l MaToJIOTii CevyoBUALILHOT cucTeMu. Jlist BUpIllEHHS 3aBAaHb OyIo BigiOpaHO
120 xotiB Bix 1 10 18 pokiB, siKi HAIXOIUIM B HABYAIbHO-HAYKOBO-BUPOOHHUYY KIiHIKY [lonTaBCHKOTO IepKaBHOTO
arpapsoro yHiBepcurety 3 2020 o 2022 pik. Ha nepBuHHOMY OTJIsi/li B HUX PEECTPYBAIHU B SUIICTh, 3HIKEHHS TYp-
ropy WIKipH, BiIMOBY Biji XKi, IIBHIKY BTpary Baru. bylo BUSIBICHO, 0 HAWIOIIMPEHIIIUMH HATOJNOTISIMH, L0
BUSIBISIIOTHCS IIPH YJIBTPAacOHOrpadhivHOMY JOCIIDKEHHI HUPOK y KOTIB € moinikicto3 (37 %), menonedpur (25 %)
Ta Hedpockiepos (24 %). CepenHiil Bik KOTiB 3 HoIiKicTo3aMu HUPOK ckianas 2,4+1,1 pik, HedpockiepozoM —
8,4+2,1 pik, mienoneppurom — 5,64+2.4 poki. HailOinbl1 CXHIBHUMH 10 3aXBOPIOBAHb HUPOK € KOTH MEPCHICHKOT
Ta Opurancskoi nopoau. Hedpockiepos HUPOK Ha yJIBTpacCOHOTPaMi XapaKTepU3yBaBCs T IBUILCHHSIM €XOTCHHOCT1
(100 %) Ta 3epHucTicTIO (78,6 %) KOPKOBOTO LIapy, SMEHIIEHHSIM HUPKH B po3mipax (57,1 %) ta 1l HenpaBUIBHOIO
tdopmoro (21,4 %). IlonikicTo3 XapakTepu3yBaBCsi MHOKHMHHUMHU 200 MOOJHMHOKHMH OKPYIJIIMMH YH OBAIbHUMHU
AQHEXOTCHHUMH YTBOPCHHSAMH 3 YiTKHMH TilEpEeXOTeHHUMHU CTIHKaMH. B JesKHMX BHMAAKax peecTpyBasiH 3011b-
IIEHHA HUPKK B po3Mipax (33,3 %) Ta MiABHMINEHHSA €XOT€HHOCTiI KopkoBoro mapy (8,9 %). Ilpu mienonedpuri
peecTpyBalM 4YHCENbHI 3MiHM Ha YIbTPACOHOIPaMax: PO3IIHPEHHs HUpKoBoi Oamii (83,3 %), mopymieHHs
KOpPKOBO-MO3KOBOI audepennianii mapiB Hupku (36,7 %), rimepexoreHHicTs KopkoBoro mapy (20 %),
rinepexoreHHicTs Mo3koBoro mapy (10 %), rimepexoreHHi BKIIOYEHHS B KopkoBomy mmapi (10 %), nunatamis
ceyoBoiB (33,3 %), nedopmaliis JUBEPTUKYIIIB Ta HUPKOBOI 6aii (6,7 %).
KumouoBi ciioBa: ynsrpaconorpadis, HUDKH, KOTH, IIOTIKiCT03, HeQpocKIepos, menoHehpur.

Bi6aiorpadiunnii omuc ans wuryBammsi: 3eenicopoocvka T. B., Tyaw O. I, Kupuuxo b.I1., [exnuul. C., Ilanacosa T.I. BuxopucTaHHS
YIBTPa3ByKOBOTO JOCIIIKEHHS K METOY JiarHOCTHKHU IAaTOJNOTiH HUPOK y KOTiB. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 84-88.
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Beryn

[MpuurHM XPOHIYHUX 3aXBOPIOBaHb HHPOK MOXYTb
OyTH pI3HOMaHITHUMH 1 € Pe3yJIbTaTOM NEPBUHHUX MOPY-
LIeHb, $IKI BHUKIUKAIOTh HE3BOPOTHI MONIKOMKEHHS
HEe(POHIB Ta MPHU3BOJATH JO 3HIDKCHHS KIyOOYKOBOT
¢uteTpamii [2, 6, 12]. YV peskux BHIIAIKaX MOXKHA
BUAUIMTH CHeUU(IYHy NPUYMHY: MONIKICTO3 HHPOK,
HeoIDIa3ito, amiyioino3 uu inmi [ 13, 14]. Takox, B 3HAUHIN
YAaCTHHI BUIAJKIB Ba)KKO BHSBUTH IMEPBHHHY MPUYUHY
XBOpPOOM 1 MOXKHa JIMIIE AIarHOCTYBaTH TiCTOJIOTIUHI
3MiHA B HHUpKax, Taki Ak (iOpo3 Ta iHTEpCTHLiaTbHUAN
Hedpur [18, 19]. I3 nepBUHHUX IPHYHH 1 TOCUTD JIETKOIO
B JIIarHOCTYBaHHI € TMOJIKICTO3Ha HHpPKOBa XBOpOOa
(ITHX) B KOTIB — ayTOCOMHO-/IOMiHAHTHE 3aXBOPIOBAHHS,
110 XapaKTePHU3y€eThCS YTBOPEHHSM 3aIIOBHCHUX PiAUHOIO
KICT pi3HHX PO3MIpiB B KOPKOBOMY Ta MO3KOBOMY ILIIapax
HUPOK, a IHKOJIM MiIUTYHKOBIH 3a11031 Ta nevinui [1, 22,
23]. Haiibinpm copusTiIMBa IMOpoOAa cepel KOTIB —
TIePCHUJICHKA, Y HUX (PaKTHIHO 85 % BUIAJKIB IOJIIKICTO3Y
BHKIMKaHI MyTariero rea PKD [4, 6, 15]. [Ipubamuzao
37 % nepcuncekux kotiB B CIIA wmarote rer PKD [3].
VYIpTpa3ByKOBE NOCTIKEHHS JO3BOJIIE MIarHOCTYBAaTH
[MTHX 3 BHCOKOIO TOYHICTIO, SIK MPABUIIO BXKE 3 7 THIKHS
*UTTs [2, 7, 8]. I X04a reHeTHYHE TECTyBaHHS KOTIB
OLIbII TOYHE Ta JO3BOJISAE BHSABUTH OLIbILE HOCIIB reHYy
MOJIKICTO3y, BCE I YJIbTpacoHOrpadis 3aluIIaeThCst
JeIIeBIM Ta IIBUIKUM CIIOCOOOM BHSBHTH MATOJOTIYHI
smiad B Hupkax [9, 10, 11]. Sk mpaBuio XpoHiUHI
XBOpOOHM HHUPOK IOYMHAIOTH IPOSBIITHCA Y KOTIB
cepelHboro i noxmioro Biky [16, 20]. BaxxiuBo sikomora
paHille BHSBUTH 3aXBOPIOBaHHS Ta NPU3HAYUTH
nikyBaHHA [21].

Meta gocaigKeHHs

Mertoro Hammoi poOOTH OYyJI0 BHSBHTH IMOIIUPEHICTH
MATOJIOTIH HHUPOK Y KOTIB METOIOM YIBTPa3BYKOBOTO

1%
2%

2%

5%

u Heorutasis

B [TomiKicTO3 HUPOK

B XponiuHi inapkTu HEpoK M 'igponedpos

u Tienonedpur

H JTiorpanynsoMa

JocmimkeHHs. [ MOCSATHEHHS MeTH pO3B’sA3yBallH
HaCTYTIHI 3a1aui:

e 3’SCOBYBAJIH, SIKi 3 MATOJIOTiil HUPOK HaiyacTimie
PeECTPYIOTECS TPH YIBTPa3BYKOBOMY JOCIIIKEHHI, Ta
SKe Miclle BOHH 3aliMalOTh cepel MaToJIOTiH cedo-
BUIIIBLHOI CUCTEMH.

e 3’SCOBYBalM, SIK YJIbTpacoHOrpaidHi 3MiHH
HUPOK  KOTIB  BIJNOBiaIOTh  (Pi3MKO-XIMIYHOMY
JOCTIIPKCHHIO Cedl IPH MMOCTAHOBIII JiarHo3y.

Marepianu i meToau

HocumipkeHHsT TPOBOMIKMCS Ha 0a3i HaBYAIBHO-
HAYKOBO-BUPOOHMYOI KiIiHIKKM [loaTaBCHKOrO JaepikaB-
HOoro arpapHoro yHiBepcurery M. [ToaraBu 3 2020 mo
2022 poku. BukopucTtoByBaiu yIbTpa3ByKOBUH amapatu
Aloka 31 F (SImowis) Ta narunku MikpokoHseke SC3123
ta muidaui  UST-5512U 3 wacrororo 7,5 MIm.
HocnimkenHs Ha amapari npoBoxwid B B pexumi [5].
06’ extamu nocmimpkers Oynu 120 koTiB BikoM Bix 1 poky
1o 18 pokiB. BracHuky TBaprH 3BepTANNCS 31 CKapraMu
Ha TIOTIPIIEHHS alleTHTY, 3HW)KEHHS Baru, NepioanvHe
OmoBaHHS, B’sUTicTh. llepexm MOCHIMKEHHSM HHPOK
MIPOBOJWIIM TATOTOBKY TBapuH y BUIIAAi 10 roguHHOT
TOJIOJHOI AieTH. BUKOpHCTOBYBalM BEHTpOIATEPATHHAN
JocTyn 3 mijg pebep crpasa i 3miBa [17], Ha qOCHimKy-
BaHUX JAUITHKAaX BUCTPUTaJM Ta BUOPUBAIM ILEPCTh,
HAHOCHJIM YJIbTPa3BYKOBHH refib. Jl0CIiKyBald HUPKH B
TIOB3/IOBXKHIH Ta ITOIIEPEYHiH MPOEKIIisX.

PesynbTaTi Ta iXx 00roBopeHHs

3a mepiox 3 2020 mo 2022 pik 10 HaBYAIBHO-
HayKOBO-BHpOOHNUOi KiiHiku IloaTraBchKoro mepxas-
HOTO arpapHOro yHiBepcuTeTy Hamidmmo 120 koTiB 3
xBopobamu HHpOK. Tomy Oyino BHPIIIEHO IOCTIJUTH
MOLIMPEHICTh MATOJIOTIH HUPOK TMpPU  YJIBTPACOHO-
rpadiuHOMY 00CTEKEHHI TOCTIHUX KOTiB (pHc. 1).

37%

Hedpomitias

B Hedpockiepos

Puc. 1. [TomupeHicTh maTonorii HUPOK B KOTiB (n=120)
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Amnanizyroun Jiarpamy, MOXXHa 3pOOHTH BHUCHOBOK,
IO cepell HAMOUIbII TOMIMPEHUX MATOJIOTIH HHPOK Yy
koTiB € moikicto3 (37 %), medpockiaepos (24 %) Ta
nienonedpur (25 %).

PesynbraT mOCHIKEHDb MOPOJHOT CXMIIBHOCTI JI0
XBOpOO HHUPOK y KOTIB MpeICTaBlIeH] Ha puc. 2.

KinbkicTs TBapHH

Ilepcuacbka Bpuranceka

Iigponedpo3 ™ Heomnasis ™ Iadapkru

Meiin kyH MoTnanaceka

Counxe

besnopinHi,
METHCH

Hedponitiaz ™ Hedpocknepoz ™ Ilienoneppur ™ Ilomikicros

Puc. 2. [TopomHa cXumpHICTH KOTIB 710 XBopoO HUpoK (n=120)

Sk GaumMmo 3 miarpamu 2 HaHOUIBII CXMJIBHHUMH JIO
XBOpOO HHUPOK € MepcHJChbKa Ta OpHTaHChKa IOPOIU
koTiB. [Ipy mpoMy BapTO BIIMITHTH, IO y TMEPCiB,
BPaxoBYIOUM iX TEHETHYHY CXMIBHICTb, HaidacTime
peectpyBanu Tmosikicto3 Hupok (87,3 % Bcix mo-
CITIDKYBaHHUX TTEPCUICHKUX KOTIB).

OTtprMaHi HaMu JaHi 30iraf0ThCS 3 MOBiIOMICHHSIMHA
Cannon et al., 2001 [6] npo Te, mo 46 % mepciB B
HimeuyunHi mMaroTh NOMIKiCTO3 HUPOK Ta Bonazzi et al.,
2009 [4] npo 40 % xBOpHX Ha MOJIKICTO3 HUPOK TEPCiB B
Iaii.

AmHari3 BiKy TBapuH 3 XBOPOOaMH HUPOK IT0Ka3aB, 110
cepenHii BIK OOCTEXYyBaHHX KOTIB 3 IOJIKICTO3aMH
HUPOK cTaHOBUB 2,4+1,1, Ha Heppockiepos — 8,4+2,1, Ha
nieroHepur — 5,6+2,4 pokis.

VYieTpaconorpadiuni 3MiHH, IOI0 PEECTPYBAIN TIPH
HAaUTIOMIMPEHIOINX  XBOpoOax  HHPOK Yy  KOTIB
TpeacTaBieHi B Tabmmisax 1-3.

Taoauns 1
YnprpacoHorpadiuti 3MiHE TPpH HEPPOCKIEPO3i
HUPOK y KOTiB (n=28)

VYibsrpacoHorpadidni 3MiHA Kinbkicts TBapuH / %

TligBHIIIEHHS! €XOI€HHOCTI KOPKOBOTO IIApy 28/100
3epHUCTICTh CTPYKTYPH KOPKOBOTO IIapy 22/78,6
3MEHIIEeHHS] HUPKH B pO3Mipax 16/57,1
Hemnpasunsaa hopma HUPKH 6/21,4

Amnanizytoun tabnuio 1 MoxKeMo IiHTH 10 BACHOBKY,
IO  HAWOUIBII  XapakTepHUMH  YJIBTPAa3ByKOBHUMH
o3HaKamMH HE(POCKIEPO3y Y KOTIB € TiMEePEeXOreHHICTh
(100 %) Ta 3epHHUCTICTD KOPKOBOTO IIapy HHUPOK
(78,6 %). Piamie cienianicT yabTPa3ByKOBOI JIarHOCTHKU
criocTepirae 3MeHIIEHHsI HUPKH B po3Mmipax (57,1 %) Ta
3MiHy opMu HUPOK (21,4 %).

Bapro 3a3HaunTy, 1110 32 TaKOi TATOJIOTI] y CBIHCEKUX
KOTiB SK TOdiKicTo3 (Tabn. 2), 3a BHUKOPUCTAHHSA

yIBTPa3BYKOBOTO METOAY IOCHKEHb — Yy BCIX
BUSIBIIGHMX 31  BKa3aHOIO  TATOJIOTIEI0  TBAapWH
peecTpyBanmu OKpyriii abo OBaJbHI TiMOEXOTCHHI

YTBOPEHHS 3 YiTKOIO TiEepeXOreHHOI0 KaiMOI0 B KOPKO-
BOMY H1api a00 Ha MEXi KOPKOBOT'O 1 MO3KOBOT'O IIapiB.

Taoaunsa 2
YapTpacoHorpadidHi 3MiHI HUPOK B KOTIB IIpH
TmoTiKicTo3i (n=45)

YibrpacoHorpagiysi 3MiHA
OKpyrIli aHEXOT€HHI CTPYKPYpH 3 Tinep-

Kinbkicth TBapuH / %

. . 45/100
€XOTeHHOI KaiiMOI0 B KOPKOBOMY Iapi
306ibIIeHHS. HUPKH B PO3Mipax 15/33,3
[lizBuUILIEHHS €XOTEHHOCTI KOPKOBOT'O 4/3.9

mapy

Hani rtabmuui 3 cBiguaTh, w0 miegoHeQpUTH
XapaKTepU3yBaJKuCsl PO3LIMPEHHSIM HHUPKOBOI  Oaii
(83,3 %) Ta MOPYIICHHSAM KOPKOBO-MO3KOBO1
mudepenmianii mapie Hupku (36,7 %). Takox BapTo
BiAMITUTH, 110 33,3 % KOTIB MaJli AUIATAIlII0 CEUOBOIIB.
Jo noxnibHux BHCHOBKIB mpuiimoB Quimby et al., 2016
[18] (46 %) mnpoBoxsuM yIBTPa3BYKOBI OOCTEKEHHS
KOTIB 3 TM€JOHe(YPUTOM Ta YPOJIITia30M.

Tadanusa 3
VYieTpacoHorpadivHi 3MiHH HIPOK B KOTIB
mpu mienonedpurti (n=30)

YabrpacoHorpadiyni 3MiHA Kinbkicth TBapuH / %

Po3umpenHs HUpKoBoi Oail 25/83,3
I'inepexoreHHicTh MO3KOBOTO LIapy 3/10
linepexoreHHicTh KOPKOBOTO LIAPY 6/20
Hopymem}x KOPKOBO-MO3KOBO] 11/36.7
JudepeHnianii mapis
Jledopmartis TUBEPTHKYIIIB Ta HUPKOBOL

2/6,7
Oanii
I'inepexoreHHi BKIIOYSHHS KOPKOBOTO 3/10
mapy
Jlnnataitist ce40BOIB 10/33,3

Ha puc. 3 moka3aHo coHorpamy Kimku Bacwiicu 7
POKiB, niepca, JIBOCTOPOHHBOT'O MOJIKICTO3Y.
3 aHaMHECTHYHHX JaHuX BCTAHOBJICHO, IO TBapWHa
TPUBAJIMI Yac Majia He3aJ0BIIbHUI aleTUT, OKPIM TOTO
KillIKa MPOSIBIISIA HU3bKY aKTHBHICTb.
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Puc. 3. Conorpama kimku Bacuiicu, 7 pokis,
MO3/IOBXKHS IPOEKIIis TPABOT HUPKH

[Tpn ynpTpa3ByKOBOMY JIOCHI/PKEHHI 3apEECTPOBAHO
8 KiCT pi3HOro po3Mipy B KOPKOBOMY IlIapi MpaBoi HUPKH
Ta 5 KICTh PI3HOTO PO3Mipy — B KOPKOBOMY IIapi JIiBoi
HUpKH. BioXiMi4HI JOCTIKEHHS KPOBi KIMIKH ITOKA3aJId
MIBUINEHWH KpeaTuHiH 465 MKMONB/I, M0 MOXe
CBIIYUTH TIPO HUPKOBY HENOCTaTHICTh. SIK 3a3Hadae B
cBoiif mpami Wills et. al., 2009 [23] myxxe BaJIHUBO
opoJiaM, TeHETHYHO CXHWJIBHHAM JI0 TIONIKICTO3y HHPOK
CBOEYACHO MPOBOAMTH YJIBTPA3BYKOBY JIarHOCTHKY VIS
KOHTPOJIIO HUPKOBOI (DYHKIIIT.

BucHoBku

HajtgacTimumu 1aToyIoTissMU, IO BHSABILUIACS TIPH
V3] Hupok y KOTiB BusABWIHCA momikicto3 (37 %),
Hedpockiepod (24 %) Tta miemonedpur (25 %).
Hns Hedpockiepody y KOTIB Ha COHOrpamax Oynu
XapaxkTepHUMH rinepexoreHHicTs (100 %) Ta 3epHHUCTICTH

KopkoBoro mapy HuUpoOK (78,6 %). Ilienonedpuru
XapaKTepU3yBaJIKCS  PO3LIMPEHHSIM HHUPKOBOI  Oalii
(83,3 %) Ta MOPYIIEHHSM KOPKOBO-MO3KOBO1

mudepenmianii mapie Hupku (36,7 %). Takox BapTo
BiamituTH, 1m0 33,3 % KOTIB MaJIk JUIIATAIiI0 CEYOBO/IIB.

Ilepcnekmueoro  nodanvuwux  00CniodceHb €
BUKOPHUCTAHHS METO/IIB YJABTPAa3BYKOBOT NIarHOCTHKH IS
CBOEYACHOTO BCTAHOBJICHHS [(larHO3y Ta MPOBEACHHS
PO ITAKTHKA Ta JTIKyBaHHS.

Konduikr inTepecis

ABTOpU CTBEPIUKYIOTH PO BIJCYTHICTH KOHQIIIKTY
iHTEepeciB 1010 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCII1JKEHb.
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A. Gontar’ Pig reproductive-respiratory syndrome (PRRS) is widespread in the pig industry and causes significant economic
E-mail: losses. As a result of the replication of the PRRS virus, the natural ability of the pig body to resist the action of
hontar.alla@gmail.com bacterial secondary microflora, which, in turn, masks its presence, decreases. Actinobacillus pleuropneumoniae,

Mycoplasma hyopneumoniae, Pasteurella multocida, Streptococcus suis, Haemophilus parasuis are most often

State Biotechnological isolated among the diverse spectrum of opportunistic respiratory bacteria in pigs with PRRS. The aim of the work

University, was to identify the dominant opportunistic pathogen in pigs with reproductive-respiratory syndrome and to apply
44 Alchevskyh St., appropriate therapeutic measures. It was established that the level of seropositivity to the causative agent of porcine
Kharkiv, 61002, reproductive and respiratory syndrome among animals fromthe technological group of repair young animals ranged
Ukraine from 53.3 % to 70.0 %. The respiratory syndrome was accompanied by severe pneumonia. In fattening piglets, the

decrease in growth reached 50-75 %. During the autopsy of dead piglets of various ages, it was established that
54.0 % of cases had lung lesions characteristic of actibacillary pleuropneumonia. As a result of bacteriological
studies of the pathological material, A. pleuropneumoniae serotype 8 was isolated. Serological studies of piglets in
groups at the beginning of rearing showed the presence of antibodies to 4. pleuropneumoniae at the level of 12.5 %
— 21.0 %. Bacteriological examination revealed that most of the isolated cultures of A. pleuropneumoniae were
multiresistant to a wide range of antibacterial drugs, but all of them were sensitive to tulathromycin, danofloxacin,
ceftiofur, and cefquinome. To treat the animals of the four experimental groups, antibiotics were used according to
the sensitivity results and instructions for use. Thecontrol group of animals No. 5 was treated according to the
traditional scheme used in the farm, with the use of enrofloxacin. As a result of the scientifically justified use of
danofloxacin and tulathromycin, the survival rate of piglets was 80.0-90.0 %. Thus, the presence of a severe
respiratory syndrome with a significant number of pneumonias among pigs of early rearing groups unfavorable for
PRRS testified to its associative course. Under such conditions, it is necessary to introduce direct isolation of the
dominant secondary microflora and determine its sensitivity to antibacterial drugs.

Keywords: pigs, respiratory pathology, anti-epizootic measures, viral infection, reproductive and respiratory
syndrome of pigs, hemophilosis, actinobacillary pleuropneumonia.

BuBYeHHS NOMIUPEHOCTI Ta 3aCTOCYBAHHA TepaneBTUYHMUX 3aX0/IB 32 aCOliiI0BAHOTO
PenpoayKTUBHO-PECipATOPHOTr0 CMHAPOMY cBHHell y rocniogapcrBax IloaraBcbkoi o6aacTi

P. B. CeBepun | A. M. I'ontaps | P. B. Botitenko | [I. M. I'pinuenxko | C. O. backo

JlepaBHuii VY cBUHApCBHKiil ramy3i 3HayHO MOLIMPEHHH Ta 3aBJA€ CYTTEBUX EKOHOMIYHMX 30HMTKIB PENpPOAYKTHBHO-
Gi0TeXHOIOr YHMiL pecmipatopHuii cunapom ceureit (PPCC). Y pesynbrari peruikauii Bipycy PPCC 3HmXy€eTbCs TPUpPOIHA 31aTHICT
yHiBepcHTeT, OpraHi3My CBHHEH MpPOTHCTOSATH Iii GakTepiliHOi BTOPUHHOI MiKpodiopH, sika, B CBOIO 4Yepry, Mackye Horo
M. XapkiB, Ykpaina npucyTHicTh. Cepen pi3HOMaHITHOTO CIIEKTPY YMOBHO — MAaTOTEHHHUX pecripaTopHux OakTepiii y cBunei 3 PPCC

Haifyacrime BUAULIIOTH Actinobacillus pleuropneumoniae, Mycoplasma hyopneumoniae, Pasteurella multocida,
Streptococcus suis, Haemophilus parasuis. MeTow po0oTH OyJI0 BUSBICHHS JOMIHYFOYOr0 YMOBHO MAaTOTCHHOT'O
30y/IHHKA y CBUHEH 3 PENPOAYKTUBHO-PECHIPATOPHAM CHHAPOMOM Ta 3aCTOCYBAHHS BIIIOBIIHUX TeParieBTUYHUX
3axo/iB. BcTaHOBIICHO, IO PiBEHb CEPONMO3UTHBHOCTI 0 30yAHHKA PEHPOLYKTHBHO-PECIIIPATOPHOTO CHHAPOMY
CBHHEH cepell TBapHH 3 TEXHOJOTIYHOI I'PyNH PEMOHTHOIO MOJOIHSKY KonuBaBcs Bix 53,3 % mo 70,0 %.
PecnipaTopHuil CHHIPOM CyNpPOBOKYBABCS TSDKKUMU ITHEBMOHISIMH. Y TIJCBUHKIB Ha BIIrOXIBIII 3HMKCHHS
npupocTiB gocsrano 50-75 %. Ilig yac po3THHY 3arHOIMX MOPOCAT Pi3HOTO BiKy BCTAaHOBIEHO, mo y 54,0 %
BUITAJIKIB OYJIN ypaXkeHHs JIeTeHb, XapaKTepHi Ul aKTHOAIMIIIPHOT IIEBPOITHEBMOHIi. Y pe3yJbTaTi IPOBEACHHUX
0aKTepiOIOTIYHUX JOCIIKEHb MaTOJIOTIYHOr0 MaTepiany O0yno BuaineHo A. pleuropneumoniae 8 ceporuny. Cepo-
JIOTiYHI JOCTIIKEHHS MOPOCAT TIpymax Ha TMOYarKy JOPOIIyBaHHS [OKa3ajld HAsBHICT aHTHTLI [0
A. pleuropneumoniae Ha pisai 12,5 % — 21,0 %. 3a 6akTepionoriYHOro JOCIiHKEHHS 3 ICOBaHO, 0 OLIBIIICT i30-
JIOBAHUX KyJbTYp A. pleuropneumoniae Oyau MyJIbTUPE3UCTEHTHUMH JIO IIKPOKOTO CIIEKTPY aHTHOAKTEpiabHUX
nepenapatiB, ajge BCi BOHM BHSBWIMCS YYTIMBUMH JO TYJNATPOMILMHY, AaHoQuoKcanuHy, uedriopypy ta
nedxsiHoMy. J{is JikyBaHHS TBapHHAM YOTHPHOX JOCIIJHUX IPYI 3aCTOCOBYBAIHM aHTUOIOTHKAMH 3TiTHO OTPHU-
MaHHUX pe3yJIbTATIB Yy TJIMBOCTI Ta HACTAHOB 1010 3aCTOCyBaHHA. KOHTpOsbHY rpymy TBapuH Ne 5 JliKyBanu 3riHO
TpaJMUiiiHOI CXEMH, SKa 3aCTOCOBYBAlach B TOCMOAAPCTBI, 3 BUKOPHCTaHHSAM €HpO(UIOKcalmuHy. Y pe3yibrati
HAayKOBO — OOIPYHTOBAHOI'O 3aCTOCYBAaHHS NAaHO(MIOKCALHY Ta TYIATPOMIIUHY 30€pekeHiCTh MOpPOCSAT CKJIaia
80,0-90,0 %. TakuM 4HHOM, HASBHICTH TSDKKOTO PECIHIPATOPHOTO CHHAPOMY 3i 3HAYHOIO KiNBKICTIO ITHEBMOHIH
cepesl CBHHEW TPyl paHHBOTO J0poulyBaHHsS HeOnaromonaydnux moao PPCC, cBiguuB Ipo acoliaTHBHUII HOTO
niepe6ir. 3a TakuX yMOB HEOOXi/THO 3aIIpOBa/DKYBATH IIPSIME 130II0BaHHS JOMiHYIOUO1 CeKyHAapHOI Mikpoduiopu Ta
BU3HAYaTH 1 4yTIMBICT 10 aHTHOAKTEPiaIbHUX MPEHapariB.

Knrouoei cnoga: cBUHI, pecripaTopHa ATONOTs, IPOTHEIi300THYHI 3aX0/H, BipyCHA iH(MEKIis, PeNpO yKTUBHO-
pecripaTopHuii CHHIPOM CBUHEH, TeMO(iIb03H, aKTHHOOAIMIISIPHA [JIEBPOITHEBMOHISL.

Biomiorpagiununii omuc past uurysauusi: Cegepun P. B., l'onmape A. M., Botimenko P. B., I'pinuenxo /I. M., Backo C. O. BUBYCHHSI TOIIHPEHOCTI
Ta 3aCTOCYBAHHS TEPANMEBTHYHMX 3aXOJiB 3a ACOLIHOBAHOIO PENPOAYKTHBHO-PECIIPATOPHOTO CHHIPOMY CBHHEH y rocmomapctBax IlonTaBchKol
obmnacti. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 89-95.

Scientific Progress & Innovations e 26 (2)
89


https://journals.pdaa.edu.ua/visnyk
mailto:hontar.alla@gmail.com
mailto:hontar.alla@gmail.com

Beryn

[HdeKIiHI pecrnipaTopHi 3aXBOPIOBAHHS 3aiMarOTh
MPOBIJHE MICIE y 3arayJbHiii maToJyorii CBHHEH, TOMY
3aBJal0Th 3HAYHUX EKOHOMIYHHUX 30UTKIB. BoHM 3ymMOB-
JIeHI 3HW)KEHHSIM TPOJYKTHBHOCTI TBAapHH, 3aruOeIuto,
BUMYILIEHHM 3a00€M 1 BHTpaTaMd Ha TNPOBEACHHS
JIKYBalbHUX, O370POBYMX 1 NPO(ITAKTUYHHMX 3aXOJiB
[9]. PesymbraTH HayKOBHX JOCIHIIKEHb HTO3BOJIIOTH
oty iHQeKUiiiHi pecmipaTopHi XBOpoOM CBUHEH B
OCHOBHOMY Ha BipycHi Ta Oakrtepiitai [2, 6, 10].
VY GinmbIIOCTI BUMTAKIB pecIipaTopHa MaTOJIOTis IPOSBIIS-
€ThCA y BUTIIAI acoliifoBanux iHdekmiin. Hapa3i ogHiero
3  HAWOLTBII  CYTTEBHX BETEPUHApHUX  MpoOiIeM
CBHHAPCBHKOI Taily3i € penpoIyKTHBHO-pPECHipaTOpHUil
cunapom ceunei (PPCC) [11, 13]. locmimkeHo, Mo BiH
PEECTPYETBCS 3 ATHIIOBUMH Ta 3 TOCTPUM IepediroM
¢dopmamu sk B YKpaiHi, Tak 1 B iHIIMX KpaiHax CBITY.
Xoua Bipyc penpoJyKTHBHO — PECIIPATOPHOTO CHHIPOMY
HaOyB TOTAJLHOTO MOLIMPEHHS Cepell CBHHOIOTONIB S
BIJHOCHO HEJaBHO, ajlé Ma€ BHCOKY IOTEHLIHHY 37at-
HICTH /O BapiaOEeTbHOCTI Ta IOCTIHHOTO EBOIIOIIO-
HyBaHHA [15]. Pe3ynmpTatu ceposOTiYHOTO MOHITOPUHTY
cepel CBIHCHKUX CBHHEH IOI0 PETIPOAYKTUBHO-pECIIipa-
TOPHOTO CHHAPOMY B CBHUHOIOCHOZApCTBax YKpaiHU
MMOKa3aJd, M0 CEpONO3UTHBHICTH moroxis’s y 2018 p.
Oyna Ha piBHi 18,75 %,y 2019 p.—20,92 % ta'y 2020 p. —
24,1 %. Taki TOKa3HUKM CBig4aTh NP0 IOCTIHHY
HAasIBHICTb Ta peryJisipHy HUpKyJsinito 30yauuka PPCC y
CBHUHAPCHKUX TOCIOAAPCTBAX Ha TepuTopil Ykpainu [14].
VY pesynbrari peruikauii Bipycy PPCC 3Hmxyerbcs
MIPUPOJHA 3JaTHICTh OpraHi3My CBHMHEHW 3aXHWILATHCS
poTH il 6akTepiasbHOT BTOPUHHOI Mikpodiopu, sika, B
CBOIO Uepry, MacKye HOro MpUCYTHICTh. ToMy, 3aTydeHHs
no iH(pekmiiHOoTo TMporecy 30yAHUKIB 1HINOI €TioNoril 1
MMOCTIHHO MIHJIMBI YMOBH BCEpPEIUHI TOCIIONAPCTB,
MPU3BOAATH 10 TOoro, mo PPCC mMoxe mposBisTHCS 0e3
THUIOBHX JUI I[bOTO 3aXBOPIOBAHHA KIIIHIYHUX O3HAK a0o
MacKyBaTHCs 1HIIKUMHE iHpeKiiHIMEU arertamu [16, 20].
Haii0inpil €KOHOMIYHO — 30MTKOBUMH Ui Taiy3i
cBMHapcTBa € (pakTopHi iH]eKuUiiiHi XBOopoOH CBHUHEH,
BUKJIMKaHI YMOBHO-IIATOT'€HHOO MikpodIoporo.
B minTBep/oKeHHS 1BOro y HAYKOBiM JiTeparypi
JOCTaTHBO iH(OpMAIii Mpo Te, IO PEHpPOSYKTHBHO —
pecripaTopHU CHHIPOM CBHHEH IyXKe YacTO IMPOSBII-
€TBCSA ACOILIaTUBHO 3 OaKTEpiHOIO MiKpoQIIoporo, sSKa
Mackye ioro mnpucytHicte [4, 13]. Bipyc PPCC wmae
OCOONMBICTD JIOKAMi3yBaTHUCS B Makpodarax JereHb
JOCUTh TpUBAJIMH 4Yac 1 mNpuUrHidyBatu iXx (QyHKIl.
VY pesynprati Takoi perniikamii 3HHXKYEThCA OIMIPHICTH
OpraHi3My TBapuH, II0 POOUTH iX CHPUHHSITIUBHUMHU 10
OaratpoX 30yJHHMKIB BTOPMHHUX 1H(EKLIH, 10 BUKINKa-
IOTBCS yYMOBHO — TIIATOTCHHUMH Mikpobamu [16].
VY cBHHApCTBI 3a3BUYail IUPKYJIOE 3HAYHA KUIBKICTH Ta
PI3HOMaHITHMH CHEKTp NaTOTeHHHX pPECHipaTOpHHUX
Oakrepiii. Halfwactime Bunursaote  Actinobacillus
pleuropneumoniae,  Mycoplasma hyopneumoniae,
Pasteurella multocida, Salmonella suis, Haemophilus
parasuis [1,3, 5,7, 10, 12, 19]. Yepes Te, 1m0 penpomyk-
THUBHO-PECIIPaTOPHUNA CHHIPOM CBHHEH MOXE MacKyBa-
THCS THIIMMU BTOPUHHUMH 1HQEKIIISIMU Ta MPOSIBISITHCS
acoIliaTUBHO, HEOOX1THO MPOBOJUTH TOCTIHHUHN €Ii300-
TOJIOTIYHU T

MOHITOPUHT HOTO MOIMIMPEHHS Ta PO3IMIMPIOBATH CHEKTP
JOCTIIKYBaHUX CBHHOTOCIIONIAPCTB y KOKHOMY PETiOHI
Vkpaiau [18, 19]. 3 ormagy Ha ne, akTyalbHUM €
CBO€YACHA J[IarHOCTHKA AacOLIMOBaHMX pECHipaTOPHUX
iHpekuii 3 Meror imeHTUdIKauii JOMIHYHOUYOro Yy
NaToJIOTIYHOMY HpOLECi MIKpOOpraHi3My, BH3HAYEHHS
HOTo YyTJIMBOCTI 10 aHTHOAKTepiaJIbHUX MpPEnapariB s
3aCTOCYBAaHHS HAayKOBO — OOIPYHTOBaHMX 3aXO[iB
00pOTHOM 3 TAKMMH CKJIATHUMH aCOLIHOBAHUMH pecIipa-
TOPHUMH iHPEKIIIMH Y cBUHAPCTBI. Hanpukian, oxgHieo
13 HaOLIBII PO3MOBCIODKEHUX 1HPEKIIIHHNX JeTeHEBUX
XBOpoO cBuHEH y HeOmaromomyynux miogo PPCC
CBHHOTOCTIOJIAPCTBAX € TeModiIb03 — aKTUHOOAMIISIPHA
IIEBPOITHEBMOHIs [8].

Tomy, BaXJIMBO BYACHO PO3ITi3HATH Ta JIarHOCTYBATH
acolliiOBaHy peCHipaTOpHY I1H(EKI[I0 1 3ampoBaJUTH
e(eKTUBHE JiKyBaHHs. [CHyroUi cXeMHn NpoiIaKTHKH HE
3aBXKIM JAl0Th OYiKyBaHI pe3yiabTaTH. AHTHOIOTHKO-
Tepamis € OJJHUM i3 3aC00iB KOHTPOJIIO 3aXBOPIOBAHHSI.
Jis panioHanbHOT aHTHOI0THKOTEpAaIii MOTpiOHE mpsMe
i3omoBaHHs OaxTepii Actinobacillus pleuropneumoniae
Ta BHU3HAYCHHA 11 UYTIMBOCTI JO AaHTHOAKTEPialbHUX
mpernaparis.

Meta nocirigkeHHs

Meta pobot — 3’SCyBaTH XapakTep IpOsSBY
acoriarusHoro nepebiry PPCC y cBuHeii Ta 3acTocyBaTH
HayKOBO-00IPYHTOBaHI 3aC00M HOr0 KOpeKIii.

JIJiss MOCATHEHHS MOCTaBJICHOT METH HEO0OX1THO OYI10
BUPININTH HACTYITHI 3a60anHs: NOCTIJUTH TOIIHPEHICTH
XBOpOOM, BU3HAYUTH CKJIaJ] OakTepiiHMX 30YIHUKIB 3a
acoIiifoBaHoro Tmepediry pecrmipaTopHOTO CHHIPOMY,
BU3HAYUTH YyTJIMBICTh BUIIJICHOT KyJIbTYpH
JIOMIHYFOUOTo OaKTepiifHOTO 30yTHUKA JO aHTUMIKPOO-
HUX 3aco0iB Ta  mocHiauTH  e(eKTHUBHICTh  iX
3aCTOCYBaHHSI.

Marepianu i meToau

Bipycomoriuni mociipkeHHS ITpoBOAWIM Ha 0Oasi
nabopatopii BuBueHHs xBopoO ceuHerr HHII «IEKBM»
M. XapKoBa, Oakrepionoriuai OCHIDKEHHS Ta
pe3yJbTaTh OJIePXKAHUX JaHUX OOrOBOPIOBAIIH 1 CHCTEMA-
TH3yBald Ha 0a3l HAyKOBO-HaBYaNbHOI Jlabopartopil
MOJICKYJIIDHO — TEHETHYHHX METOMIB JOCIIIKEHHS
im. I1. I. BepOumpkoro npu Kadenpi emizooronorii i
MikpoGiosorii JlepkaBHOTO 0i0TEXHOJOTIYHOTO YHiBEp-
curety B mnepiox 2021 poky. MOHITOPHHIOBI H0CITi-
JUKEHHSI 3 METOI0 aHaJli3y emi300THYHOI cuTyauii moao
PPCC mpoBogmin y 6-tu rocnogapctax IlontaBchkoi
obmacti.  Bchoro  mijgmaHo  emi300TOJOTIYHOMY
obcrexxenHo 3450 ron. EmizooTonoriyni JoCiiKeHHs
3IIHCHEHO Cepell TAKMX BIKOBUX TPYI TBAPUH: MOPOCATA
BikoM 20-30 mi0, mopocsTa, SKi 3HAXOIATHCS HA JTOPO-
mryBaHHi y Bili 60—80 mi0, peMOHTHUI MOJIOTHSIK BiKOM
160-180 xi6.

EmizooTosnoriuae 0OCTeXEHHS BHUKOHYBAIW 3TiTHO
MeToanyHnx BKa3iBOK IOAO €ITi300TOJIOTIYHOr0 00CTe-
skeHHs. [1ig 9ac mpoBeneHHS €mi300TOIOTIYHOTO 00CTe-
JKSHHSI aHANTI3yBaJIM IPUYMHU BUHUKHEHHS 3aXBOPIOBAHb,
BUBYANM KJIIHIYHI O3HAaKH, MAaTOMOP(QOJIOTIUHI 3MiHH,
CTPYKTYPY CTIOJNIOTIYHHMX arcHTIB MPH 3MilIaHUX (hopmax
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mepebiry iHQEKmiHHOro mpolecy 3a pPemnpogyKTHBHO-
pecmipaTopHOTrOo CHHApOMY cBHHEH. Jlns mocmiKeHHS
KJIIHIYHOTO Ta MATOJOrIYHOrO Marepiaay Bifl CBUHEH
3aCTOCOBYBaJIM OAaKTEPIONIOTIYHI, BIPYCOJIOTIYHI Ta CEpo-
soriuni Metoau 3rigao 3 COIl, mo po3pobieHi B 1ado-
paropii BuBueHHs1 xBopoO cuueit HHIL[ «IEKBM» Ta
3arBepkeHi Meroanunoro komiciero HHI[ «IEKBMy»
(mporokon Ne 4 Bix 10 xxoBtHs 2013 p.) [17]. Baktepio-
JIOTIYHI JOCIIPKEHHSI TTPOBOIMIIN 32 3aTralbHOBITOMUMHA
METOIMKaMH 3 BUKOPUCTAHHSAM CIICIIaJIbHUX TTOKUBHHUX
CepelOBHUII Ui BUAUICHHA TeMOQUIBHHUX OakTepiil 3
HACTYIHOIO iX ineHThikariero. [laToreHHicTs OakTepiit
BCTaHOBJIFOBAJIA BIIIOBITHO bi(o) BJIIACTUBOCTENR
KOHKPETHOTO 30y JHHKA.

Jlyisi mpoBeZIeHHsT CEPOJIOTIYHUX Ta BipyCOJIOTIUHHX
JOCIIJDKEHb HANpPaBJsUTH MPOOM KIIHIYHOTO (KpPOB Ta
3MHUBH 3 HOCOTJIOTKH) Ta TIaTOJIOTIYHOTO (3pa3KH JIETeHiB,
Cele31HKH, HUPKH, Ceplsl, Me3eHTepialbHuX JimMdaTiy-
HUX BY3JIiB) MaTepiaiB BiJl XBOPHUX Ta MiJ03pLINX LI0/0
PPCC cBunei.

Bceworo 0yno gocmimkeno 285 npo0 KpoBi Bif CBUHEH
pizHoro Biky. CepoJorivsi gociimkenHs kposi Ha PPCC
mpoBonmi MetonoM IDA, BHABICHHA BipyCHOTO Ta
TeHeTHYHOTo MaTepiary — meromom [TJIP. Bipycomnoriuni
JOCTIKCHHST KJIIHIYHOTO 1 TATOJIOTIYHOTO MaTepiary
MPOBOAMIM 32 3araJIbHONPUMHATAMH METOAaMHU 3

Taoauna 1

BUKOPHCTaHHSIM IEPELICTUTIOBAHOT JiHIi KyIbTYp KIITHH
PK-15 3 HacTymHOO ineHTH(IKAIIIEI0 BIPYCIB Y PEaKIisax
imynoduryopectiernii (PI®) ta P3I'A monmo 30ynmHuka
PPCC. 3 meroro Bu3Ha4eHHS €()eKTUBHOCTI JTIKyBaIbHOT
Iii aHTHUMIKpOOHHX 3aco0iB Oyno chopmoBaHO 5 Tpym
MOPOCST BiKOM Bij 2 110 4 MicsiiB 1o 10 rojiB y KOXHiil.
TBaprHaM YOTHPHOX JAOCTITHHX TPYI 3aCTOCOBYBAJH
AHTUOIOTHKH 3TiIHO OTPUMAHUX PE3yJIbTATIB Yy TJIIMBOCTI
Ta HaCTaHOB 1010 1X 3acTocyBaHHs. KoHTponbHIN Tpymi
TBapuH No5  3acTOCOBYBaj M  TPQIMIIIAHY CXEMy
JIKyBaHHS, sKa Oyja 3ampoBa/pKEHA y TOCIONApCTBI
paHile.

Pe3ysabTaTH Ta iX 00roBOpeHHs

[Ipu 3ampoBapkeHHI KIIHIYHOTO IOCTIMHKEHHS Ta
JIarHOCTUKHU Y CBUHOTOCIOJAPCTBAX 3BEPTAIM yBary Ha
HasBHICTh TaKHWX PECIipaTOPHUX O3HAK, SK Kallesb,
PHHITH, BaXKKE JIMXaHHSI, IPUTHIYECHHS Ta IIBUJIKA BTOMA
TBapuH.  Pe3ynbTaT  CEpOJIOTIYHHMX  JIOCIIIKEHb
MOKa3aJid HASBHICTH CIICIU(IYHUX aHTUTLI J0 30y IHUKA
PENPOYKTUBHO-PECIIIPATOPHOTO CHUHAPOMY CBHHEH Yy
YOTUPBOX i3 IecTu rocmonapcts [lonTaBcbkoi obmacTi,
0 JIO3BOJHJIO 3pOOHMTH BHCHOBOK TMPO paHHE ix
iH]iKyBaHHs apTepiBipycoM (Tadmums 1).

PesynbraTu ceponoriuHoro MoHitopuHry mpo6 kposi Ha PPCC y nopocsrt BiuryueHoro nepioay ta Ha JOpOIyBaHHI

Ne 3/m ArponiinprueMcTBo Bik TBapuH, 1i06

KinbKicTh TOCHIIKCHHX, TOIL.

KinpkicTh CeponO3UTHBHUX TBAapHH, Toi (%)

ITopocsrta nepioxy BiJUTydeHHs

1 TOB «Ykpaina» 28-30 20 8 (40,0)
2 CTOB «Ilepemorax» 30-34 20 6(30,0)
3 @O /T «KananiHukay 28-30 20 12 (60,0)
Ilopocsita nepioay AOPOILYBaHHS
1 TOB «Cenua Birac i K» 60-80 20 7 (35,0)
2 TOB «Ykpaina» 75-80 20 8 (40,0)
3 CTOB «Ilepemora» 65-75 20 9 (45,0)
4 @ /T «KanamHauka» 70-80 20 11 (55,0)
I'pynu peMOHTHOTO MOJIOJHSKY
1 TOB «Cenua Birac i K» 165-170 30 12 (40,0)
2 TOB «Ykpaina» 175-180 30 16 (53,3)
3 CTOB «Ilepemora» 160-165 30 21 (70,0)
4 ® /T «Kanannuka» 165-180 30 20 (66,6)

Hatisumuii mik ceponosuruBHocTi 10 PPCC B ycix
JOCIIKYBAaHUX TocCrofgapcTBax OyJio 3apeecTpoBaHO
cepell peMOHTHOrO MOJIOAHSKY. HeoOxinHo 3ayBaxuT,
[I0 OCTaHHI He Oy/iM BaKIWHOBaHI NPOTH PENPOIYKTHU-
BHO-PECIIPaTOPHOTO CHUHIPOMY CBUHEH. PiBeHb cepo-
TIO3UTHUBHOCTI 710 30yAHIKA PEPOIYKTHBHO-PECIIipaTop-
HOTO CHHIPOMY CBHHEW cepel] TBapWH 3 TEXHOJIOTIYHOI
IpYIIN PEMOHTHOTO MOJIOAHSKY KonuBascs Bif 53,3 % mo
70,0 %. BcraHoBEHO, 110 31 301IBIIEHHSM BIKy TOPOCST
KIJIBKICTh TO3MTHBHO pEarylouumx TBAapHH 3pocTalia.
Ceporno3UTUBHICTh MOJIONHIKY B YCIX OOCTEKEHHX
rocrmofapcTBax B cepenHbomy ckmanana 48,0 %, mro
CBIZUWIIO TIPO 3HA4YHY IUpKyIsnito Bipycy PPCC cepen
JOCITIPKYBaHHUX BIKOBHX KaTeropisx.

3a pe3ynbTaTaMu BIIACHUX CIIOCTEPEKEHb IPOSBY
KIIIHIYHMAX O3HAaK y TBapuH, ypaxkeHux Bipycom PPCC, Ha
nepiriid craii 3arocTpeHHst XBOPOOH BHSABISUIM O3HAKH
Ba)XKOTO JMXaHHS 3 TIBUIIEHHSIM TeMIleparypa Tijia.
3rooM peecTpyBalIH SCKPaBO-YEpBOHI IUIAIMH Ha

TOBEPXHI WIKIpH, SKI MOTIM 3a0apBIIIOBAINCS Y CHHIH
koisip. OcobnuBo moMiTHEe Oyno XapakTepHe 3abapBs-
JeHHS BYX («cHHE Byx0»). Takox NpOSIBISUTHCS 1HIII
CHUMIITOMH — KOPOTKOYacHa BTpara areTHTy, MacoBi
abopTH ¥ NMPOXOJIOCTH CBUHOMATOK, JIMXOMAaHKa, MOpY-
IIEHHS PO3BUTKY IOPOCSAT, BUCOKHUH BizicoToK (j10 100%)
3aru0eni HOBOHAPODKCHUX IOPOCSAT, BUKPUBICHHS
KIiHIIIBOK i3 M’SI30BUM TPEMOPOM 1 KOH IOHKTHBITaMH,
3HAYHAN CaHITApHUHA BiAXiA Ha JOpOITyBaHHI. Y
TiICBUHKIB Ha BiATO/IBIIi 3HIWKEHHS IIPUPOCTIB TOCSTAIO
50-75%. Ilim wac BCBOrO TEpiOAy BIATOIIBII CBHHI
CIIOXXHMBAJT MEHIIIe KOPpMY a00 30BCIM BiIMOBIISUIHCS Bif
Hboro. Jlyxxe yacto Oyjo MOMIYEHO HEPBOBI MPOSIBH —
TBapUHM MOBOJMJIMCS HECHOKIHHO, 3 O3HaKaMu arpecii
1, sSIK HACJIIOK, 3 BHUIAJAKaMK KaHiOai3mMy. IHTeHCHBHUI
MPOSB KIIHIYHUX 03HAK PECITIPATOPHOTO CHHIIPOMY CepeT
nopocst crapime 30-45 no6oBoro BiKy CBIIYMB MpO
acoriarusauii nepedir PPCC. 3a pesynpratamu 6akrepi-
OJIOTIYHHMX JIOCTIDKEHb OyB BHAUICHWH 30yIHHK
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AKTHHOOALWIISIPHOT TUIEBPOITHEBMOHII. Byno BusiBiieHO,
IO KIIIHIYHI O3HAKH aKTHMHOOALMIISIPHOI IJIEBPOITHEBMO-
Hil y nopocst 3’siBisuncst yxe B 30-45-g000Bomy Billi
3aJIeKHO BijJl TEPMiHY BiJUTy4EeHHs BiJI CBUHOMATOK Ta
oxormmoBanu a0 35 % mnoronis’s. Haittsokui nposiBu
iH¢exuii cocrepiranucs Ha 70—-80-i nens xutrs. Cepen
CBHHOIIOTOJIIB Sl 3aXBOPIOBAHHS IMPOTIKAIO i3 TOCTPHM,
MATOCTPUM Ta XPOHIYHMM Tiepediramu. 3a rocTporo
nepediry y TBapuH CIIocTepiraiym NporpecuBHUM pecitipa-
TOPHMI CHHIPOM 13 MIJBHUIIECHHSIM TEMIIEpaTypH Tijla 10
+40 - +41 °C, mo 3aKiHgyBaBCs JICTATFHUM HACIiIKOM
BITPOIOBXK 3—6 11i0. TBapUHM BiJMOBIISUIUCS BiJl KOPMY Ta
MpaKTHYHO He M Boau. CrocTepiranucs posiann
JIMXaHHS, KalleJdb 1 JAWXaHHS pPOTOM. Y CBHUHEH 13
MIATOCTPUM  TepediroM 3axXBOPIOBAHHS  MPOSBISUIACS
CHUMIITOMH ITHEBMOHII, JTMXOMaHKY DPEMITYIOUOIr0 THIIA,
MOTIpPIICHHS ~ AleTHTy, BHACTIJOK YOTr0  3HAYHO
BTpayajacsi Maca Tila, 10 MPU3BOIIIO 10 3HIKEHHS
pUpocTiB. 3a XpOHIYHOTO Tepediry y  XBOpHX
CIIOCTEpiragy Kamielb, MepiOUYHI MiIBUIICHHS TeMIIe-
patypu Tina, TBapHHHM BiAcTaBadu y pocTi. YactuHa
TBapUH THHYJA IIICJIS 3aTOCTPEHHsI IpoIecy, ane y
JISSIKMX CBHUHEH HacTynayio onyxaHHA. [lif gac po3TuHy
3arMOMMX  MOPOCSAT  pI3HOTO  BiKy  BCTAHOBJICHO,
mo y 54 % Bunazakis Oy ypaKeHHS JE€TeHb, XapaKTepHi
Ui akTuHOOamwisspHoi  mHeBMowii.  [lim  dac
pPO3THHY TpYIiB CBHHEH BHABISUIMA JBOCTOPOHHE
reMopariuHe  3amajeHHs JIereHb 13  BHPAKCHUM
HaOpSIKOM  IHTEpCTHI[ialIbHOI  CIIOJMY4YHOI  TKaHHHHU.
[MapenximMa  jereHp  Oyla  INIbHA,  BHIIHEBO-
4YepBOHOTO 3abapBiieHHsT 3 (OKycaMH CipyBaToro
KOJNBOpY. Y  UCHTPANBHI  YaCTHHI  ypaKCHHX

YaCTHH JIETEHb BHSBISIM 1—2 TEpBHHHHUX OCepeiKa
BponxianeHi i
301JIbIIICHI,

TEMHO-YEPBOHOTO KOJIbODY.
cepenoctinHi  niMdoBy3m  Oynn
remopariuni (puc. 1-3).

qacTo

Puc. 1. 'emopariuHo-}iOpruHO3HA THEBMOHIS Ta
TuIeBpuUT 3a acouiatuBHoro nepediry PPCC ta AIIIT

Puc. 2. BpoHXOTHEBMOHis, ClIpUYHHEHA
A. pleuropeumoniae

b
Puc. 3. ITatonoro-anaTomMiuHi 3MiHU 3a aCOLIATUBHOIO
nepediry PPCC Ta AIIII

(A) —roctpuii, (b) — xpoHiunmii nepedir

Bincorok [1aTOJIOr0-aHATOMIYHUX 3MiH
pecripaTopHOro TpakTy, 3apeecTpOBaHMX Mix  4ac
pO3THHY, 30UIbIIYBABCS B 3aJICXKHOCTI BiJl BIKY CBUHEH.
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VY nopocst 10 Biky 1,5 micsli 3MiHH Y pecripaTOpHOMY
TpakTi AiarHocryBanu y 7,5 % Bunazkis, y Biui 45 1i6
IXHs KUIBKICTB Pi3Ko 3pocrtana — a0 25,0% Bunaikis, y
Biti 110-t 1i6 — mo 100 %. 3a pesynabratamu [1JIP
JOCII/DKEHHSI BCTAHOBJICHO, IO OCHOBHHMMH €TiOJIO-
TiYHUMHU YMHHUKaMu iHQekuiiHoi naromorii cepen moc-
JIJKYBaHUX TBApHH cTajla KOiH(EKIsI MIKpoOpraHi3MiB
PPCC Ta A. pleuropneumoniae 8 ceporumy. Ha mymky
0araThbOX  HAYKOBIIB  aKTHHOOAIUWISIpHA  IUIEBPO-
ITHEBMOHIS € OJTHIEFO 13 MPOoOIIeM B iH(EKITiITHIH maToIoril

%

CBHHOMATKH

cepell CBHHEH, OCOONHMBO y Tpymax aopouryBaHHsS [8].
3 MeTor BH3HAYEHHS MUPKYILLii 30yJIHWKa 3aXBOPIO-
BaHHS JIOCIIDKEHO CEPOTIO3UTUBHICTE 110 Actinobacillus
pleuropneumoniae y rocrnomapctsi (puc. 4). BceraHoB-
JICHO, 1II0 OCHOBHUMHM HOCISIMH € KHYPH, CBUHOMATKH Ta
peMoHTHI cBUHKH. Ilicnmsi HOCHijpKeHHs! BaKIMHOBaHHX
CBHHOMATOK I110J10 aKTHHOOALWISIPHOT IIEBPOITHEBMOHIT
BUSIBIIEHO 62,5 % 1X cepomno3uTUBHOCTI 10 Actinobacillus
pleuropneumoniae, Mo CBIAYUTH PO AOCTATHIM IMyHHIH
3aXHCT.

JlopolyBaHHs

Biaroaismns

Puc. 4. Pesynbpraty 10CIiaKeHb CHPOBATOK KPOBi cBHHeW MeTozioM IDA Ha HasBHICTH aHTHUTLI
1o Actinobacillus pleuropneumoniae

VY rpynax Ha MOYaTKy JOPOILYBAaHHS CEPONO3UTHB-
HuX OyJo BHUABJIEHO Ha piBHI 12,5 %, y Olnbmr crapmmx
rpynax — 21,0 %. Huspknil iMyHHUI 3aXHCT BKaszye Ha
HEOOXiTHICTP 3allpOBaKEHHS HMICTIIICHHS TOPOCST IepeT
BIUTy4eHHSAM 3 MeTolo 3amobiramsa iHQexmii. Ilpu
BHOOpPi aHTUMIKPOOHUX TpemnapariB HeoOXiTHO BpaxoBy-
BaTH PO3BUTOK PE3UCTEHTHOCTI A. pleuropneumoniae 1o
nii aHTrOioTHKIB. TOMYy BaXJIHMBO Tepea MPOBEIACHHIM
AQHTUMIKPOOHOT Tepartii BCTaHOBIIIOBAaTH PiBEHb Yy TIHBO-
cTi Mikpo(iopH, BHIIIEHOI Bil XBOPUX TBapHH, 10

Tadanusa 1
UyTIMBICT KYJBTYp A0 aHTUMIKPOOHHUX MpenapaTiB

aaTuOioTukiB [11, 14, 16]. JIns BU3HAYCHHS YyTIMBOCTI
JOCTIKYBaHUX MTaMiB A. pleuropneumoniae o aHTHOI-
OTHKIB BHMKOPHCTOBYBaJM MeTonx naudysii B arap i3
3aCTOCYBaHHAM CTaHIAPTHUX IANEpOBHX MIHCKiB. 3a
0aKTepioNOTigHOTO  MOCTIMKEHHA  3’SICOBaHO, IO
OUTBIIICTE 130IbOBAaHUX KYNIbTYp A. pleuropneumoniae
OyJid MyJbTUPE3UCTEHTHUMH JO ILIHPOKOTO CIIEKTPY
aHTHOAKTEepialbHUX  IeperapariB, aje BCi  BOHHU
BUSIBWJIMCSL YYTJIMBUMH IO TYJAQTPOMILHMHY, AaHO(MIOK-
canuHy, 1edriodypy Ta nuehxBiHoMy (Taduis 2).

N YyrnusicTts
5 /1:[ HasBa nirodoi peqyoBuHH (30Ha BiJicyTHOCTI pocTy GakTepiii B MM)
cTiiika oMipHa Yy TJIHBA (dakTnuHa
1. AMOKCHLIMITIH <19 - >20 15
2. AMOKCHIIIIIIH 3 KJIaBYJIAHOBOIO KHUCIOTOIO <19 - >20 17
3. Hedriopyp <17 18-20 >21 20
4. LlecdxBinom <16 16-20 >20 21
5. OKCUTeTpaIHKIiH <14 15-18 >19 9
6. JIOKCHITUKITIH <12 13-15 >16 14
7. DropdeHikon <18 19-21 >22 21
8. Hanodnokcayux - - >22 23
9. Enpoduiokcanux <16 17-22 >23 17
10. Tynarpominux <14 15-17 >18 22
11. THIMIKO3UH <10 11-13 >14 11
12. JliHKOMILIMH <17 17-20 >21 20

XBOpHX MOPOCAT, 3 TOCTPUM IEpediroM 3axBOPIO-
BaHHS, BIKOM 2—4 MICSYHOTO BiKy HOJUTMIN Ha 5 Tpym
rmo 10 rosiB y KoxHiil. TBapuH YOTHPBHOX JOCIIIHUX
TPyl JIKyBajJK aHTHOIOTHMKaMHU 3TiHO OTPUMaHHX
pe3yibTaTiB  YYTIMBOCTI  Ta  HACTaHOB  IIOJO
3actocyBaHHs. KoHTpossHy rpyiy TBapuH Ne 5 ikyBanu
3TiIHO  TPaAMIiHOI CXEeMH, sKa 3aCTOCOBYBAJACh

B TOCHOJApPCTBi, 3 BHKOPHUCTAaHHAM €HPO(IOKCAIUHY.
Jus monermeHHs mepebiry IHEBMOHII 3acTocyBand
NpOTH3aNajibHi IpenapaTH, 3 BpaxyBaHHSAM CYMiCHOCTI
koMOiHamii mpenapariB. /IuHamiKy  3axXBOPIOBaHHS
BIACHIAKOBYBAIA  3a  KIIHIYHUMH  O3HaKaMu i
pe3yJibTaTaMu JIAOOpaTOPHOI TiarHOCTHKH (Ta0uIs 3).
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Taoauns 1

[TpoTokonu JIiKkyBaHHsI CBUHEH XBOPHUX HA aKTHHOOALMIISIPHY TUIEBPOITHEBMOHIIO 32 TOCTPOTo mepediry

Ne KinpkicTh TBapHH Ha OYATOK Acoriartist .
. . . JlikyBaHHs
rpymnu Ta KiHeIb JOCIiTy MATOTeHIiB

1 10 3 TynaTpoMiluH — OJHOKPATHO, 1032 — 2,5 MI/KT.;
MernokcHkam — JBOKpAaTHO 3 iHTepBasioM 24 rof., 103a — 0,4 Mr/kr.
Janodnokcarus — 3 in’exuii 3 iHTepBasiom 24 roj., no3a — 1,25 Mr/kr.;

2 10 9 .

PPCC + MenoKcHKaM — IBOKPATHO 3 iHTepBasioM 24 ro., 103a — 0,4 MI/Kr.

3 10 7 A. pleuropneumoniae  1ledxBiHoMm — 5 iH’ €Kil 3 iHTEpBaIOM 24 TO1., 1032 — 2 MI/25 KT.;
Menokcukam B 1031 0,4 MI/Kr — IBOKPATHO 3 iHTEpBaJIOM 24 ro.

4 10 6 Hedriodyp — 3 in’exuii 3 inTepBaiom 24 rox., n103a — 3,1 Mr/kr.;
MenokcHKam — IBOKpAaTHO 3 inTepBasioM 24 ro., no3a — 0,4 Mr/kr.

5 10 4 Enpoduokcanus — 2 in’exuii 3 inTepBanom 48 rox., no3a — 12,5 mr/kr,

Jexkcamera3on — 2—5mr/roJ.

SIk ToKa3anu pes3ynabTaTd 3alpOBaKCHUX TepareB-
THUYHHX 3aXO0JIiB BUCOKHIl JIIKyBaJIbHUIT epeKT oTpuMain
y pe3yJIbTaTi 3aCTOCYBaHHS JaHO(DIOKCAUHY MTOPOCITaM
rpymu Ne 2, OCKUIBKM BHIIJICHA KyJbTypa 30yIHHKA
A. pleuropneumoniae nokaszansa BUCOKY J10 HbOT'O Uy TJIH-
BicTb. 30€pexeHICTh MopocsAT y NocmigHid rpymi Ne 2
ckrama  90,0%. YV pesymeTaTi  3acTOCYBaHHS
TYJIaTPOMILUHY TopocsitaM JocmigHol rpymu Ne 1 ix
30epexenicTe ckiana gemo MeHme — 80,0 %. Humry
TepaneBTUYHY €(QEeKTUBHICThP OTPUMAIH Y IOCIITHIX
rpymax Ne 3 ta Ne 4 npu 3acrocyBaHHi 1e()KBIHOMY Ta I1e-
¢driodypy. 36epekeHiCTh MOPOCAT KOHTPOIBHOI IpyTH Ne
5 cknana 40,0 %, 1m0 10BOAUTH PO HEOOTPYHTOBAHE 3a-
CTOCYBaHHSI aHTUMIKPOOHHX 3ac00iB 3a acOUiHOBAaHOTO
pecmipaTopHOTo CHHAPOMY 0€3 MepeBipKU Yy TIAMBOCTI 10
HuX. [IpoBemeHi MOCTIMKCHHS IOKa3ald, IO IS
parioHaIbHOT aHTHOIOTHKOTEpaii HEOOXIIHO
NPOBOJIUTH TpsIME 130M0BaHHsl Oakrtepii Actinobacillus
pleuropneumoniae Ta BU3HAYATH T YYTIUBICTH [0
aHTuOakTepianbHUX mpemnapariB. [IpoBigHi HayKoBIi
HaroJIoUIyroTh, 0 HE3BaXKAIOYM HAa YCIILIHICTb Teparmii
CBHHEH 3a aHKTHHOOAIWIAPHOI ITHEBMOHIi, MOTPiOHO
3BaKaTH Ha Te, IO y 30yJHHKAa MOXE PO3BHBATHCH
PEe3UCTEeHTHICTD 10 aHTOioTHKIB [9, 15, 20]. Tomy Baxk-
JUBO TIepel TPOBEACHHAM aHTUMIKpPOOHOI Tepamil
BCTAHOBUTH PiBEHb UYTIUBOCTI MiKpoQIopu, BUALICHOT
Bil XBOpPHX TBapHMH [0 aHTHUMIKpOOHUX 3acoOiB.
EdexTuBHICTD JIKyBaNBHHX 3aXOMIB 3aJ€XKHUTb BiJ
CBOEYACHO PO3MOYATOTrO JIIKYBaHHS, ajie 3a HasBHOCTI
NEepUKApAUTY 1 CrIaiioK y YepeBHil Ta rpyIHii MOPOKHUHI
TBapUHM 3aJMIIAIOTBCS 3 IATOJIOTIEI0, BIJCTAIOTh Yy
pocTi i pO3BUTKY.

BucnoBku

[TigTBepmxeno, mo mix aiero Bipycy PPCC opranizm
CBUHEW YyTIMBHU N0 MPOSABY OaKTepiaabHOI BTOPUHHOI
Mmikpogiopu. 3a acomiiioBanoro nepediry PPCC HeoOxi-
JIHO 3alpoBa/KyBaTh HOro CBOEYACHY JIarHOCTUKY 3
MeTor0 ifeHTH(IKaIil JOMIHYIOUOr0 Yy MaTOJOTiYHOMY
mporeci MikpooprasizMy. PiBeHb CepoONO3UTHBHOCTI /0
30yJHUKA PENpOTyKTUBHO-PECIIIPATOPHOTO CHHIPOMY
CBUHEH cepel mopocsT KommBascs Bin 53,3 % mo 70,0 %.
VY nmocmimxyBaHUX CBHUHOTOCpOmapcTBax IlonTaBchkoi
obOmacti Oyll0 BCTAaHOBICHO, IO 3a acOLIHOBAHOTO
mepebiry PPCC Oymo Bumineno A. pleuropneumoniae
8 ceporumy. [30mp0BaHI KynbTypHu A. pleuropneumoniae
BUSIBIJIMCSA YyTJIMBHMH 10 TYJIATPOMILMHY, JaHO(IOK-
canuuy, medriopypy Ta medxpiHOMy. Y pesynbrari

HAayKOBO — OOTPYHTOBAaHOTO 3aCTOCYBAaHHS TaHOQIIOK-
CaIMHY Ta TYJIATPOMINUHY 30€peKEeHICTh MOPOCAT CKIIaa
80,0-90,0 %. 3 wmeror pamioHanbHOI Tepamii 3a
acoliaTUBHOrO  pecmiparopuoro  mepediry  PPCC
HEOOXITHO MPOBOAMUTH TMPSIME 130JIFOBAHHS TOMIHYHOYOT
YMOBHO-TIATOT€HHO! ~MiKpoQiopy Ta BU3HAa4yaTtu 1l
YyTJIMBICTh JJO aHTHOAKTEPiaIbHUX IIPENapaTiB.

Ilepcnexmueu noodanvuiux Oocnioxcens. Tlomanbimi
JOCTIKSHHS CITiJ] CIPSIMOBYBATH Ha PO3POOKY eEeKTHB-
HOI CXeMH TPOTHENi300THYHHX  3aXOJiB  HPOTH
aKTUHOOAUWISPHOi  IUIEBPOIIHEBMOHII [UII  CBHHO-
TOCIIOIAPCTB HEOIAromorydHuX MO0 AaCOIiaTUBHOTO
PPCC.

KondguikT inTepecin

ABTOpH CTBEPIUKYIOTH IIPO BiJICYTHICTH KOH(IIKTY
iHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILIKEHb.
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V. Kotelevych The quality and safety of food products is a global problem, the solution of which requires the consolidation of
E-mail: efforts at the world, national and regional levels. For Ukraine, food security has become particularly acute:
valya.kotelevich@ukr.net environmental pollution with radioactive substances as a result of the accident at the Chernobyl nuclear power plant

and other harmful substances of man-made origin, war, lack of high-quality and nutritious food for the population.
Polissia National University,  he majority of the population; all this has a negative effect on health, life expectancy and working capacity. The
Stariy Bulvar, 7, Zhytomyr, o L Lo .
10008, Ukraine purpose of our research was to analyze the publications of scientists and highlight the current problems of quality
and safety of food products in the context of ensuring food safety and the health and well-being of the population.
It was established that the state of the ecological situation in Ukraine has significantly worsened and the scale of
environmental pollution with harmful substances has increased several times over the last decade, which enter the
human body along the chain: soil - plants - animals - food. Therefore, food products and the conditions and means
of their production are the main sources of risks and the object of special attention of scientists and consumers. It
has been established that more than 70% of harmful substances enter the human body with food products that pose
a threat to health, slowly destroying it, laying the causes of future disorders and diseases. Food adulteration is a
global threat. The result of the negative impact of these dangers is the loss of health, a decrease in life expectancy,
an increase in mortality due to food poisoning, and a deterioration of the diet due to low-quality products. Many
current health issues are related to the activation and integration of food production, the growing contact between
humans and animals. Excessive use of antibiotics in animal husbandry has caused the global problem of antibiotic
resistance of microorganisms. Food products are one of the ways of formation of antibiotic-resistant strains of
bacteria. Bacteria are able to easily exchange genetic information in the environment, which makes it possible to
transfer different mechanisms of resistance from one to another. Therefore, the health of people is connected with
the health of animals and the hygiene of the environment, which determines the need for close cooperation between
doctors of humane and veterinary medicine and specialists in environmental hygiene.
Keywords: quality, safety, food products, radionuclides, sanitary quality, antibiotics, nitrates, falsification,
antibiotic resistance.

BnuiuB sikocTi i 0e3me4HOCTI Xap40BHX NPOAYKTIB HA 310POB’s Ta 100pOOYT HaceJIeHHS

B. A. KoreneBuu | C. B. I'ypansceka | B. B. 'oHuapenko

TomichKuii HAL[iOHANBHYIA SIkicTh 1 Ge3MeYHICTh XapYOBUX MPOLYKTIB — Iie TI00anbHa IpobiieMa, BUPIMICHHS KO oTpedye KOHCOmiaamii
yHisepenter, M. JKntomup, 3yCHJIb Ha CBITOBOMY, HAIllOHAJBFHOMY Ta perioHanbHOMY piBHsAX. [lns Ykpainun nponoBonbsua Oesrexa HaOyma
Vkpaina 0COOJIMBOI TOCTPOTH: 3a0pYAHEHHS HABKOJIMIIHBOTO CEPEAOBHIIA PA/Ii0AKTHBHUMHU PEYOBHHAMY BHACIIIOK aBapil
Ha YAEC Ta iHIIMMY WIKIAJIMBUMH PEYOBUHAMH TEXHOT'€HHOTO MOXO/KEHHS, BilfHa, BIICYTHICTh SIKICHOTO i TIOBHO-
LIHHOTO Xap4yBaHHS y OUIBIIOCTI HACEeNICHHs; BCE i HEraTHBHO BIUIMBA€ HA CTaH 3{0POB’S, TPHBAIICTD JKHUTTS 1
npanesgatHictb. MeToro Hamoro orisay Oyjio NpoBeAEHHs aHaii3y myOuikalid HayKOBLIB 1 BHCBITJICHHS
aKTyaJlbHi IPOOJIEMH SKOCTI 1 O3MIEYHOCTI XapuoBUX MPOIYKTIB B KOHTEKCTI 3a0€3IIeUeHHS IPOI0BOJIBUOT Oe3MeKn
Ta 30pOB’s 1 J0OpoOyTy HacelieHHs. BCTaHOBIIIM, 10 CTaH €KOJIOTIYHOI cuTyauii B YKpaiHi 3HauHO MOTipIIUBCS 1
MacuTadu 3a0pyIHEHHs JOBKULIS IIKIUIMBUMU PEYOBHHAMH 32 OCTAHHE JECATHIITTS 301IbLIMINCS Y JAEKiIbKa
pasiB, sKi [0 JAHIOTY: IPYHT — POCINHY — TBAPHHU — XapUYOBi IIPOAYKTH HAAXOAATH O OPraHi3My JIOAUHH. ToMy
XapyoBi MPOJIYKTH Ta YMOBH i 3ac00M iX BUPOOHHIITBA € OCHOBHUMH JDKEPEJIAMHU PU3HKIB Ta 00 €KTOM 0COOJIMBOT
yBaru HAyKOBIIB i croxuBadiB. BeranoBineHo, mo monan 70 % IIKiANMBHX PEYOBHH HAAXOIHUTh JO OPraHi3My
JIFOAMHY 3 Xap4OBUMH MPOIYKTAMH, SIKi 3aBAAIOTh 3arpo3y 310POB’I0, MOBUILHO PyHHYOUH HOTO, 3aK/IaJal0Th PH-
YHHU MaHOyTHIX pO3NaaiB i 3aXBOpIOBaHb. [JI00ANBHOK 3arpo3ok € (anbcudikalis XapyoBHX IPOAYKTIB.
Pe3ynbpraToM HEraTHBHOTO BIUIMBY IIMX HEOE3INEK € BTpaTa 370pOB’sl, 3HHKEHHS TPUBAIOCTI KUTTA, 301IbIICHHS
CMEPTHOCTI HPH XapuOBHX OTPYEHHSX, MOTIPIICHHS PAI[iOHYy 3a PaxyHOK HHU3BKOSKICHHX MPOAYKTiB. barato
aKTyaIbHHX IHTAaHb OXOPOHM 3J0POB’S IIOB’S3aHi 3 aKTUBI3AIi€I0 Ta IHTETpalicl0 BHPOOHMIITBA XapYOBHX
MPOJIYKTIB, 3POCTAIOYMM KOHTAKTOM MDX JIIOJbMH 1 TBapuHaMu. HaamipHe 3acTOCyBaHHS aHTHUOIOTHKIB Yy
TBapUHHHUIITBI CIPUYMHUIIO TI00aIbHY TPOOIEMY aHTHOIOTHKOPE3UCTEHTHOCTI MiKpOOpTaHi3MiB. OJJHUM i3 IUISXiB
(opMyBaHHS aHTHO10THKOPE3UCTEHTHHX IITaMiB OakTepiil € xap4oBi npoxykru. bakrepii 31aTHI 1erko oOMiHIOBa-
THCS TCHETHYHOIO 1HGOPMALIi€I0 B HABKOJIUIIHEOMY CEPEIOBHIL, 1[0 A€ MOXKIUBICTD IEPEAABATH Pi3HI MEXaHI3MH
pe3ucTeHTHOCTI Bix oaHiel no npyroi. OTxe, 370pOB’s N0 MOB’sA3aHE 31 340pOB’SIM TBapUH Ta Tiri€HOIO
HaBKOJMIIHEOTO CEPEeNOBUIIA, 0 00yMOBIIIOE HEOOXIHICTh TICHOI CHiBIpali JTiKapiB I'yMaHHOI i BeTepHHAPHOL
MeIUIMHK Ta (HaxiBLiB 3 Tiri€HH HABKOJIHIIHBOTO CEPEIOBUILA.
KmiouoBi cioBa: skicTh, Oe3leuHiCTb, XapuoBi HPOAYKTH, PaJiOHYKIi[H, CaHITAPHA SKIiCTb, aHTUOIOTHKH,
HiTpaTH, Qanbcudikaris, aHTHO10THKOPE3UCTEHTHICTb.

Bi6aiorpadgiunnii onuc ps muryBanns: Komenesuu B. A., I'vparvcoka C. B., ['onuapenko B. B. BB sxocTi 1 6€3M€YHOCTI Xap4OBHX NPOIYKTIB
Ha 3]I0pOB’sl Ta 10OpoOyT HaceneHHs. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 96-104.
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3HaYyHa YacTMHA JIFOACTBA 3aBXKOM HeOe3MiacTaBHO
MKITyBajacs Mpo 3aI0BOJICHHS CBOiX CIIOKUBYHX MOTPEO
€KOJIOTIYHO  YHCTHMHU  TIPOAYKTaMH  XapdyBaHHS,
BUPOLICHUMH 0€3 3acCTOCyBaHHS y TEXHOJOTIYHOMY
IIUKJTI KOMIIOHEHTIB, SIKi € K1 UTMBUMHU IS 3710POB’ st 400
MOTEHLIHHO MOKYTh 3aIpOXKyBaTH 3710pOB 10 HACEIICHHS.

JlociKeHHS HAYKOBINB MiITBEPIKYIOTh, IO MPO-
JIOBOJIbYa Oe3reka XapaKkTepu3ye BiIHOCHHU Ha Pi3HHX
PIBHSIX ITOACHKOI CIUTBHOTH: TIIOOANTEHOMY, HAIlIOHATH-
HOMY, perioHaJbHOMY Ta MicueBoMy. Ha cydacHomy
eTali BOHA IIOB’s3aHA 3 MIKHApOIHUMH TEHICHIISIMH
HAyKOBOTO  CYNPOBOLY PO3BHTKY YCIX  Taiy3ei
arpoIpoMHCIOBOTO BUPOOHHIITBA [2, 5, 8, 43, 62, 74].

[IpoBinHMMHK oOpraHizamisMH, sKi MIKIYIOTBCS HPO
SKICTb 1 OE3MEYHICTh CLTBCHKOIOCTIONAPCHKOT MPOAYKIT
Ta 310poB’s TBapuH i moxaeit € ®AO (Opranizauis 3
CUIBCBKOTO TOCIOJapcTBa Ta mponxoBosibcTBa), MED
(Mixnaponue emizoornuHe 0ropo) i BOO3 (BcecBiTHs
opraHizauisi OXOpPOHHW 3I0poB’s). BoHum po3poOun
CHiJIbHI cTparerii: «E€aune 310poB’s» (One Health) Ta
I'moGanbue 3m0poB’s (Global health securiti agenda),
lonoBHOIO MeTOIO Iii€i CHUTBHOTH € 30epeKeHHs
3JI0pOB’sl JIIOACH Yepe3 yTpUMaHHS 30POBUX TBApHH i
BIJIOBITHO OTPUMAaHHS SKICHOI 1 O€3IeYHOI MPOIYKIIii 3
ypaxyBaHHSIM EKOJIOTIYHMX BHMOT 3a MPUHIMIIOM «BiJ
JaHy — J0 croiy». lle € KII0YOBOIO IIaHKOIO JUIS
3abe3neuends llpomoBonpuoi Oesmekn 1 3axUCTy
cnoxwuBada (Consumer protection) y Bcbomy cBiti [20].

[1{o6 mpuBepHYTH yBary Iepas 10 MPOOIEMH SIKOCTI
1 6e3MEeYHOCTI XapuoBHX NPOAYKTIB y TpyaHi 2018 poky
Ienepanibna  Acambnes OOH cBoero  pesosrouiero
nporoJiociia 7 uepBHs BcecBiTHIM THEM Oe3MeKH Xapuo-
Bux nponaykTie (World Food Safety Day). [Ipo6iiema nipo-
JIOBOJIHUO] OE3IeKH Mae 3aralbHOCP)KaBHY BasKJIMBICTB,
ajpke 3a0e3nedye KIIOYOBMH cerMeHT HarionanpHOT Ta
MixxHapoaHoi 6e3reKu.

Hdus  VYxpainm mnpomoBombya Oe3meka HaOyma
0CcOONMMBOI TOCTPOTH: 3a0pyAHEHHS HABKOJIHITHHOTO
CepelOBUIIA PATiOaKTUBHAMU PEYOBHHAMH BHACHIIOK
aBapii Ha YAEC Ta iHIIUMH IIKIJIHBUMH PSUYOBHHAMU
TEXHOTEHHOTO ITOXOJDKEHHS, BiliHa, BIICYTHICTh SIKICHOTO
1 TIOBHOIIHHOTO Xap4YyBaHHs y O17BIIOCTI HACEIEHHS;, BCE
Ile HEeraTUBHO BIUIMBA€ Ha CTaH 3JI0POB’sl, TPHUBAIICTbH
JKUTTS 1 mpare3naTHicts [14, 23, 24, 30, 35-37].

CaMe TOMY OJJHMM 3 HAWBaXJIUBIIIMX MUTAHb ITiJBHU-
IICHHS TPOJIOBOJIBYOI Oe3MeKn B YKpaiHi € TiABUIICHHS
SIKOCTI Ta 0€3MeYHOCTI NMPOAOBOJIBCTBA, OCKUIBKH Xa i
Boza Ha 60-90 % BHU3HAYAIOTH HAAXOHKEHHS HIKIJIIUBUX
PEYOBHUH, IO OOYMOBIIOE BIANOBIAHUN SKICHUN CTaH
CITbCBKOTOCTIONAPChKUX ~ YTifgb,  BOHOWM,  aJpKe
KOHIICHTPAIliI TOKCHKAHTIB B OpraHi3Mi IIOAWHU Y
100-1000 pa3ziB BumIe, HiX B TpyHTI i Boxi [42].

3a TOBIIOMJICHHSMH VYYEHHX, MPOBIOHY pOIb Yy
3arajJbHOMY KOMIUIEKCI 3a0e3Me4YeHHs IPOJIOBOJILYOT
Oe3neku 3aiiMa€ MOHITOPHHI XapyoOBHX IPOAYKTIB 3a
MOKa3HUKaMK SIKOCTI Ta Oe3nmeyHocTi (32 BMICTOM
3aJMIIKIB Oy/b SIKMX IIKIJUIMBUX PEYOBUH Ta 30yJHUKIB
AQHTPOIIO300HO3HHX 1 XapYOBHX 3aXBOPIOBAHb) 3 METOIO
3a0e3reueHHss OXOPOHH 37I0pOB’sl TBapuH 1 yoaed. Bin
MIPOBOANTBECS 3 METOIO IEPEBIPKH JOTPUMAaHHS BHMOT
3aKOHO/IABCTBA IIPO OE3MEYHICTh Ta SIKICTh Xap4OBHX
MIPOYKTIB orepaTopamu puHKY [16, 25, 26, 38—40, 48,
77, 78].

MOHITOPUHIOBI TOCTIIKSHHS 3 SIKOCTI 1 0€3MeYHOCTI
XapuoOBUX MPOAYKTIB 30UpaOTh, aHAJI3yIOTh,
CHUCTEMATH3YIOTh  iHpOpMAI0 MmOoa0 3a0pyAHEHHS
KOPMIB 1 XapyOBUX NMPOIYKTIB 3aJIMIIKaMU HeOe3eYHNX
PCSUOBHH Ta KOHTaMIHaIlil MIKpOOPraHi3MaMH.

barato axTyanpHHX TIMTaHb OXOPOHH 3IIOPOB’S
TIOB’s13aHi 3 aKTUBI3aIli€I0 Ta IHTErpaIli€cl0 BUPOOHHUIITBA
XapyoBHX MPOJYKTiB, 3pPOCTAIOYMM KOHTAaKTOM MiX
mogpMH 1 TBapwHamu, JIOCHIIKEHHSIMH HaYKOBIIIB
BCTaHOBJIEHO, 1m0 3 1415 Bigomux MikpoOiB, sKi
3apaxkaroTh moaer, 61 % mepexomuts Bifg TBapuH [60].
OTxe, 310pOB’s JIIOICH, OB’ sI3aHEe 31 370POB’SIM TBApUH
Ta TIriEHOI HABKOJHIIHBOIO CEPEIOBHINA, 1110 00YMOB-
JI0€ HEOOXIZHICTh TICHOI CIIiBIpali JIiKapiB T'yMaHHOI
MEIUIMHY 1 BEeTEepUHApHOI Ta (axiBIiB 3 Tiri€HH HaBKO-
JIMIIHBOTO CEPEOBUILA.

Bepyun nmo yBarm Te, OO0 OCTaHHIMH pOKaMH
IHTCHCUBHICTh XIMIYHOTO, paiallifHOTO Ta iHIINX BUIIB
AQHTPOIIOTEHHOTO BIUIMBY Ha HAaBKOJIMIIHE CEPEIOBHIIC
CYTTEBO 3pOCia, a Il HEraTUBHO MO3HAYAETHCS Ha
3I0pOB’i IMOIEH, NWTaHHA BHPOOHWITBA SAKICHOI 1
0e3meyHoi IpoIyKIlii HabyBae rocTpoi aKTyalbHOCTI [ 16,
25, 26, 38, 74]. JAnsa Hamoi KpaiHM BUTOTOBJICHHS
MIPUPOTHOI EKOJIOTIYHO YHUCTOI MPOAYKIii € 0coOIMBO
aKTyaJIbHUM Y 3B’S3Ky 3 IParHEHHSAM XXHUTENiB YKpaiHH
3BECTH HaHIBEIlb BIUIUB Ha 3/10POB’sl, TPUBAJIICTh JKUTTA 1
npare3aTHICTh IIKIIJIMBUX HACHIAKIB Bix aBapil Ha
YopHoOmiberkiii AEC, HeraTMBHOTO BIUIMBY pPEUYOBHH
TEXHOT€HHOTO IIOXOJPKEHHS, BIJICYTHOCTI SIKICHOTO 1
MTOBHOLIIHHOTO Xap4yBaHHs y OunbinocTi HaceneHHs [18,
23, 27-29, 46].

Hanmiphe 3acTocyBaHHS! aHTHOI0THKIB y TBAPHMHHHII-
TBI CIPUYMHWIO TII00ANBHY NpOoOJieMy aHTHOIOTHKO-
pe3ucTeHTHOCTI MikpoopraHiaMiB[41, 69, 73]. Ha mymky
YVYeHUX, iCHy€ ayke HeOe3neuHuil (pakTop HEKOHTPOIBO-
BAaHOTO BUKOPUCTAHHS aHTHOIOTHKIB IS JIKyBaHHS
3aXBOPIOBaHb TBApHH, L0 CIPUYUHWIO MOIIHUPEHHS
AHTHOIOTHKOPE3UCTEHTHHUX IITaMiB MIKPOOPIaHI3MiB Ta
BiJICYTHOCTI JliKyBanbHOTO edekty [40, 64, 68, 73].

OxHuM 13 [uiXiB - (OpMyBaHHS — aHTHOIOTHKO-
PE3UCTEHTHHX IITaMiB OakTepiil € Xap4yoBi MPOAyKTH. Y
XapyuoBi IPOMHUCIOBOCTI aHTHOIOTHKH 3aCTOCOBYIOTh
IIpU  KOHCEPBYBaHHI  XapuoOBHX  IPOAYKTIB IS
TIOJIOBXKEHHsI TePMiHy 30epiranHs Ta rmpu odopoobui Tapu.
Tepmiuna 06poOKa i MPaKTUYHO HE BIUIMBAE HA X KOH-
meHTpariro, Hapa3si B Ykpaini 3akoHogaBuo He 3a00po-
HEHO 1 BHPOOHHKM KYypATHHH BHKOPUCTOBYHOTbH
AHTHOIOTUKH SK CTHUMYJSTOPH POCTY Y CKJIali KOPMIB.
Jesxi BUpOOHWMKH TBapWHHHUIBKOI MPOMYKIII BHUKO-
PHUCTOBYIOTH OaKTEPHIIUIHI TIpenapaTH 3 Boaoro [41].

Bakrepii 31aTHi j1erko OOMIHIOBAaTHCS T'€HETHYHOIO
iHpOpMAIli€l0 B HABKOJMIIHHOMY CEPENOBHIII, L0 /A€
MOXJIMBICTb II€pe/iaBaTh pi3Hi MEXaHi3MU PE3NUCTEHTHO-
cTi Bix oxHi€el go apyroi [40].

Pasom 3i cTiYHUMH BOAaMH MiIOpUEMCTB abo 3a
BHECCHHS TIOCHiTy, 3a0pyTHEHOTO aHTHOIOTHKaMH,
y AKOCTi opradigHoro n1o0puBa mi HeOe3MedHi peuOBHHN
3a0pyAHIOIOTH TPYHT 1 BOLY, a y IPYHTI, BOZAI Ta THOIO
BOHH 30epiraroTbcsi y HE3MIHHOMY CTaHi OLTbIIE POKY,
TOOTO MOCTYIOBO BiIOYBAa€ThCs TOTAJIbHE 3a0pyIHEHHS
noBkiws, [31]. Oxe, icHye noTeHuiiiHa HeOe3neka, 1o
JIIOJIMHA 1 TBapMHA OTPUMYIOTh aHTHOIOTHKH IIOJICHHO,
He 3Hal4M Npo He. ToMmMy akTyaJbHOIO NPOOJIEMOIO

Scientific Progress & Innovations e 26 (2)

97



CBOTOJICHHS € YTHWJI3alis BiAXOIIB 3 TBapMHHHULIBKHUX
00’eKTiB ISl OmepaTopiB, sIKi HepepoOssroTh MOOiIYHI
NPOJYKTH TBAPHHHOTO ITOXO/DKECHHS, 110 HENpU3HAuYeHI
JUIsl  CHOKWBaHHs JoguHOowO  [70, 75, 78, 79].
TBapUHHUIIBEKI TPUMIIICHHS € HKEPEIIOM HAKOMUYCHHS
MOOIYHUX TPOIYKTIB, SIKi CTAHOBIIATH HEOE3MEKy y pasi
HenpaBWIbHOI yTriizamii [71, 72].

Sk HaroyomIyloTh y4YeHi, TOOIYHI MPOIYKTH
TBapUHHOTO ITOXOKEHHS € BETMUE3HOIO MPOOIIEMOIO ISt
CUIBCBKOTO rocrojapcTBa Oynb-ikoi kpaiHu. ToHH
eKCKPEMEHTIB CKHIAIOTBCS y PIUKH, a 03epa IepeTBO-
pIOIOTBCS Y iX SMH Il HAaKONWYEHHS, TOKCHYHI IS
atMocdepr 1 TPyHTY, IO CTBOpIOE HeOeslmeKy st
moacTea [75, 76, 79].

3a naHuMu Acoriailii TBApUHHUKIB YKpaiHu yTuitiza-
s MOOIYHMX TPOJYKTIB B Halid KpaiHi 3miiicHIoE
HIT «YkpBeTcanzaBoJ», 10 CKIaay SKOTO BXOJMTH
18 ¢imiii B 15 obmactsax. OHak MeBHa YyacTHUHA 3 HUX HE
MPAIOE 1 HACHIAKOM € OJIN3bKO 12 THCSY HeJleraJbHHUX
CMITTE3BAIHII IOPITHO [49].

Tlocriiauit B33a€MO3B’ 130K MIK JIFOIMHOIO,
TBapUHAMH 1 HAaBKOJMIIHIM CEPEIOBHIIEM CIIPSIOTh
MOIMIUPEHHIO  aHTHOIOTHKOPE3UCTCHTHUX  OaKTepii.
3a pesynpTaTaMHM JAOCII/UKEHb BYEHHX IPYHTOBOI Ta
BOJHOT E€KOCHCTEM BCTAHOBJICHO, IO JOMIHYIOUHMH
cepell BUAUICHUX MIKpoopraHizMiB Oyiu MaTOTeHHI Ta
yMOBHO-TIaToreHHi OakTepii pogunu Enterobacteriaceae,
PE3UCTEHTHI 0 MpemnapaTiB, MO0 PEKOMEHIOBaHI I
3acrocyBanHs komiteToM EUCAST. 3 BogHOI ekocwuc-
Temu O0yno BuniieHo Klebsiella pneumoniae, a 3 IpyHTy —
Yersinia pestis, 1110 31aTHI BUKJIUKATH 3aIaJICHHS JICTCHb
y oauHu [64].

HesBaxaroun Ha Te, IO MOCTIHHO TPOBOJUTHCS
Jiep>KaBHUH KOHTPOJIb Ha BMICT 3aJIMIIKIB aHTHOIOTHKIB y
XapuoBHX TPOAYKTAX, MOHITOPHUHIOBI JOCIIIKEHHS
3pa3KiB TBApUHHHUIBKOI MpoXyKii Bipogosxk 2017-2019
pokiB mokazanu, mo y 2019 pomi nepeBumeHHs Oynn
BCTaHOBJICHI 3a 22 BHJIaMH aHTHOIOTHKIB [34].

3a Bumoramu ctaHmapTiB €C, BU3HAYEHHS SIKOCTI i
0e31evHOCTI Me/ly, OKpIM OpPraHOJIENTUYHUX Ta (i3HKO-
XIMIYHUX  [OKAa3HWKIB,  mepemdayae  BHU3HAYCHHS
TrPaHUYHO JIOIYCTUMHUX 3aJIMIIKIB aHTUO10THKIB, Cyb(a-
HUTaMifiB, TICCTUIM/IIB, PAIOHYKIII/IIB, BAYKKIX MCTAJIIB,
I'MO B mwiky. HaykoBui 3a3HayaroTh, 1O Yy
MIXKHAPOHUX 1 HAI[IOHATBHUX HOPMATUBAX JI0 MPOIYKIIiT
O/KUTFHUIITBA BUJIHA HEBIAMOBIAHICTh y TaKUX BaXKIJIH-
BUX ITOKa3HUKaX, K KJIAacH(DiKaTop Meay, BMICTYy caxa-
po3u, BIHOBIIOBAaHMX IIYKpiB, ITOKa3HUKY €JIEKTPO-
MPOBOAHOCTI, TPAHMYHO JOIYCTUMOI KOHIIEHTpALlil aHTH-
OioTukiB, BMIicTy rigpokcumeTundypdpypory (IMD)
[66]. Ax 3a3sHauae Pepenuyk B. I, 20-30 % wmeny
BHUPOOIIEHOTO B YKpaiHi € HEPUIATHAM UISI €KCIOPTY
(3abpynHeHHIH aHTHOI0THKaMH, METPOHITa30JI0M,
cyibdaninamigamu, HiTpodypaHamu) 1 CIOXKUBAETHCS HA
BHYTPIIIHBOMY PUHKY [65]. ToMy nmuTaHHs Oe3me4HOCTI,
SIKOCTI Ta KOHKYPEHTOCIPOMOKHOCTI MPOIYKIIT BITUM3-
HSHOTO BUPOOHHUIITBA € HAJ3BUYAHHO TOCTPOIO MpoOIIe-
MOIO CHOTOJICHHSI.

JocnipkeHHsT HIMEIPKUX Ta IHIIUX YYEeHHX BH3Ha-
Y T7I00aJIbHy MTpo0JIeMy 3a 3aCTOCYBAaHHS B POCIHH-
HHITBI HEOHIKOTHHOIAIB (TIpenapariB CUCTEMHOT i), SKi
30aTHI HAKONMYyBaTWUCS y HEKTapli Ta  IWIKY.
i mpemaparu B 5000—10800 paziB orpyrHimi, Hix JAT

Ta IX HamiBpo3maj B IpyHTI 18 pokiB, KU CyNpOBOIKY-
€ThCSI YTBOPEHHSM III¢ OLIBII OTPYWHUX peyoBHH [63].

[ToTeHmiiiHO HeOe3MeYHi KaHIEPOTeHHI, TOKCUYHI,
aJepriyHi BIACTUBOCTI 3aJMIIKIB aHTHOIOTHKIB, CHOXH-
BaHHS 3a0pyIHEHOI IIKIAIMBUMHI PEYOBHHAMHM TKi CTBO-
proe mpsAMEHA pH3WK I cnoxwBada [18, 34-38, 60].
I[Tporpec cycninbeTBa, 0COOIUBO B OCTaHHI POKH, CYIPO-
BOJDKYETBCS PI3KMM 3pPOCTaHHSIM PH3UKIB ais Oe3red-
HOTO KUTTS JIFOIVHH, 3yMOBJICHUM MOJANBIINM POCTOM
BupoOHHITBAa. OJHOYACHO CYyCHiIBCTBO  30LTBIIyE
BAMOTH 1 TapaHTii mozo Oe3meyHOCTi BUpPOOIEHOT
npoaykiiii [3, 4, 32, 43].

HaykoBIli CTBEp/KYIOTb, 10 Y3TOMKCHHS HAIPSIMIB
BUKOPHCTaHHS aHTHOIOTHKIB y BETepHHApii 1 MEIUIINHI,
peecTparlis 1 KaTajorizallisi pe3MCTEHTHUX IITaMIB 13 Xap-
YOBOI'O JIAHIIOra Ta 1H(GOpPMYBaHHS CHUCTEMH OXOpPOHU
3I0POB’S NP0 aHTHOAKTEpiabHI Ipenapary, siKi BapTo
BUKOPHCTOBYBATH 3 00EPEXKHICTIO, BiIIOBiIaIbHE BUKO-
pHCTaHHS aHTHOIOTHKIB ITIOBHHHO CTaTH KIIFOYOBUM
MUTaHHAM Yy TpoOJeMi TIOAONaHHS AaHTHOIOTHKO-
pesuctenTHocTi [51].

MOHITOPUHT eIiIeMiOIOTiYHIX YHHHUKIB B CHCTEMI
YOpaBIiHHA OE3MEYHICTIO Ta SKICTIO MPOIYKTIB 320010
BEJIMKOi poraroi XymoOw, MpoBEACHUIH HAYKOBISIMH 3a
pe3ynpTaTaMu  3BiTHOI  [JOKyMeHTamii Ha  0asi
TynpunHCHKOTO palioHy BiHHMIIEKOT 00JIaCTI BCTAHOBUB,
IO MiJ Yac MPOBEIEHHs MepeA3abiifHOro KIIHIYHOTO
OISy B YCIX BUIAJKax BUSBICHI He3apaszHi 3aXBOpIO-
BanHs1. [1i/1 yac mpoBeneHHs MicaA3a01iHOT BeTepUHAPHO-
CaHITapHOI EKCIIEPTU3U He3apa3Hi XBOPOOM CTaHOBMIM
83,17 %, iuBasiitni — 16,83 %, iH(EKIiHHUX 3aXBOPIO-
BaHb BHSBIEHO He Oyyo. BpaxoByrouwm, mio iHBaziiHi
XBOpPOOW MOXYTh OyTH HEOE3NEYHUMH MJIs JIFOJIUHH,
aBTOPH AOCHIAWIN iX CTPYKTypy 1 BCTaHOBWIH, IO
MpUYMHAMHU OYB €XiHOKOKO3 1 (acmionso3, sIKi CIpHIH-
HAIOTh HE JIMIIE €KOHOMIYHI 30MTKH BIiI 3a4MCTKH 1
BUOPAaKOBKH CyONpPOAYKTIB, ajge #H MPHU3BOIATH M0
3HIDKCHHS ~ CaHITapHOI SIKOCTI 1 Oe3meYHocTi Ta
610J10TI4HOT IIIHHOCTI MPOIYKTIB 320010 [26].

I'mobanbHOIO 3arpo3oto € (anbcudikarliss XapuoBUX
NpOXYKTiB. BHCOKI LIiHM Ha HATypaJbHUN MEJ, a TaKOXK
Te, 1110 NOMKT Ha HHOTO 1 MPOIYKTH 3 J0/IaBaHHSIM Mely B
PO3BHHEHUX KpaiHaX IEpEeBUIIYE MPOIO3HLii, poOIsiTh
Horo Jyxe npuBaOIUBUM 00’ €KTOM At hasibcudikariii.
J1y1st Iboro BUKOPHUCTOBYIOTH Pi3HI Xap4oBi JOOABKU: Me-
msica KpoxManbHa 1 OypsikoBa, IIyKOp TPOCTSHHAH 1
IITY9HO iHBEPTOBAHMMU, CONOAKI (PPYKTOBI COKH, KPOX-
MaJib, OOpOIITHO, JKENAaTHH, TMIATOIIBIA OJUKII IIyKPOBUM
cuporniom. Crtif 3a3HaYHUTH, 0 yTPHUMAaHHS OpKoociMeit
HEPIIKO 31ICHIOEThCS HeMPO(hECiitHO 3 Iepe103yBaHHIM
BEeTEpUHAPHUX MPENapariB, 3aJHMIIKOBA KiNBKICTh SKHX
MOTPAILISE Y IPOAYKTH O/DKITbHUIITBA, 3HAYHO 3HIDKYE TX
SIKICTh 1 POOUTHh HENPUAATHUMH JIJIsL CIIOKHBAaHHS [606].
3a moBigomyieHHsAMEH  HaykoBmiB, 30-50% wmenmy
€ anbcudikoBanum [56].

Haxane Ha ChOrOJHINIHIA JIeHb Jy’Ke MOLIMpeHa
tanscudikamist M’sica 3a0iiiHuX TBapuH. JloCHTH YacTo
BifOyBaeThes anbcudikariiss M SICHUX BUPOOIB.

Qanpcudikamis BigOyBa€TbCS IUIIXOM YacTKOBOTO
YM IIOBHOTO 3aMillleHHs KOMIIOHEHTIB, a00 JOJTaBaHHIM
KOMIIOHEHTIB HU3BKOI SKOCTI 3 TAaKUMHU NePEeKTaMH, SIK
OCJIM3HEHHS, THHUTTS, IUTICHABIHHSA, @ TaKOX 3aMOpPOXKY-
BaHHA M’sica 3 O3HAKaMM IICYyBaHHS, IiIMIHA SUIOBUYHNHU
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— KOHHHOK, KPOJHMKa — KOIIA4YMM; peamizamis M’sca
CTapyX, CXyIUINX, BUCH)KEHUX TBAPHH Y BEJIUKHI KiJb-
KOCTI BHOCSATH BOJIOTOYTPUMYIOUYi KOMIIOHEHTH, MITYy4YH]
apoMaTH3aTOpH, KOHCEPBAHTH, OapBHHUKHU, EMYJIbIaTOPH,
cTabinizaTopy, aHTUOIOTHUKU Ta iHIII Xap4oBi J00aBKH
[15, 21, 53, 61, 67, 68].

3a MOBIIOMIICHHSAMH HAyKOBI[IB, 3 METOI0 IPHXO-
ByBaHHsI O3HaK IICyBaHHsI M’sica 3a01MHUX TBapUH OKpeMi
oIrepaTopy PUHKY 3MIHCHIOIOTH 0OPOOKY HOro pi3HUMHU
XIMIYHUMH PEYOBHUHAMH, 3aTHUMHU 3HU3UTH IHTEHCHB-
HICTh HENPUEMHOrO 3amaxy, MOJIMIIUTH TOBapHUIA
BUTJISIL Ta MPOAOBXKUTH TEPMiH 30epiraHss i peaizarii,
0 BHMarac BW3HAYEHHSI HEOE3MEUHUX XIMIYHHUX
(dakTopiB Mg dYac BHYTPIIHBOTO Ta JEPXKABHOTO
KoHTpoo [3, 5, 7].

Hocnimxenusimu boratko H. M. Ha moTy»HOCTSIX 3
BUPOOHHUIITBA Ta 00Ir'y M’sica BCTAHOBJICHO OOpOOIICHHS
M’sica 3a0IMHHUX TBAapUH XIMIYHAMH PEYOBHHAMH, 3
OKpeMa: XJIOPMICTHUMH, PpO3YMHaMH (opMmasbleriny,
TiIpOreHy TEepOKCHIY, OLTOBOI KHCJIOTH, Kallio
nepMaHraHaty, Harpilo TigpokapOoHaTy, OLTOBOL
KHCJIOTH, MUHHO-/1e3iHQIKYIOUHMH 3ac00aMH, 110 Majo
HETaTHBHUHA  BIUIMB Ha  HOrO  OpraHOJICHTHYHI,
MiKpOOi0JIOTiYHi, XIMIYHi, TOKCHKO-010JI0TI4Hi,
MIKpOCTPYKTYPHI TIOKAa3HHKH. ABTOPOM pO3pOOJICHO i
BIPOBAJKCHO KOMIUICKCHY CHCTEMY PpH3HK-
OpIEHTOBHOTO KOHTPOJTIO OE3MEYHOCTI Ta SKOCTI M’sica
3a0ifHUX TBapWH 3a BHUABJICHHS XIMIYHUX HEOE3MEUHIX
(axTopiB, BCTAHOBJICHHS MiKpOOiOJIIOTIYHAX KPUTEPIiB Ta
BHIOBOT HaJIEKHOCTI, BIKOBOT BIITOBIIHOCTI
1 MPUAATHOCTI 70 CIIOXXKHUBAHHS Ha MIACTAaBI CHCTEMHHX
ninxoaiB npocrexyBanocti VACCP i TACCP [5].

BcraHoBneHo, 10  IEpecCOpTYBaHHS  SIKICHUX
JIOPOTHX  COPTIB  KOBOAc  BiMOYBa€TbCS  MUISXOM
HaBMHCHOI MiAMIHK Yy BHPOOax BHUIIOTO 1 IEPLIOTo
TaTyHKy M’sica 3BHUYalHMM CBUHSYMM INIHKOM YU
CHPOBHHOIO CyMHIBHOI SIKOCTI, SIKa MICTHTb CYXOXKHJIISL.
Oxpim BupoOHMUOI (hanbcudikariii KOBOACHUX BHPOOIB
HaligacTime crocrepirany iHpOpManiiHy: HETOYHOCTI,
HEKOpEeKTHE HaWMEHyBaHHS TOBapy, HOTO KITBKOCTI,
HenpaBUIbHE BHU3HAYCHHS (hipmu-BupoOHUKA,
BIJICYTHICTh iH(pOpMALT PO HAsIBHI JOMIIIKH, SKUX HE
Mae OyTu 3a pernentyporo [15].

VY roHHTBI 3a MpUOYTKOM AJIs 30UTBIIEHHS peamizamii
CBOiX TOBapiB i 3MeHIIEHHs iX cobiBapTocTi Oararto
YKpaTHCHKUX MiANPUEMCTB, III0 BUTOTOBIISIIOTH KOBOACHY
IPOAYKILITO, BUKOPHUCTOBYIOTh HEeTpaaUIliiHI
KOMITOHEHTH, CO€BI TEKCTYpH Ta iHIIe. Yci Il YNHHUKH,
SIK HaroJIOIIY€ aBTOp, HETaTHBHO BIUIMBAIOTH Ha SKICThH 1
0e3neyHicTh KoBOAcHUX BUPOOIB [15].

CIIOKyCOI0 E€KOHOMIYHOI KOPHCTI € TOIpiOHEHHA
M’sica 3 Merolo Qanbcudikamii. 3a  pesyiapraTaMu
MIKpOCTPYKTYPHOTO  aHallizy  3pa3KiB  IIEIbMEHIB
i kxoBbOac, BHTOTOBICHHX pI3HUMH BUPOOHUKAMHU
B YKpaiHi BCTaHOBIICHO, III0 BCi BOHH HE BiIIOBiTaNn
3a3HAYCHIW pemnenTypi 3a oAHMM abo  KiTbKOMa
MOKa3HUKaMH, a caMe: BHCOKOCOPTHE M’sico OyJo
3aMiHEHe KOHCEPBOBAHHM, 3aMOPOKEHHM,
cyOmponykTamMu (cepieBUil M’s3), a TaKOX HasBHI
BKIIIOUEHHSI: CO€BAa MyKa, CO€BHMH OLIOK, KapareHas.
Taka 3amiHa 3HMXKYE SKICTh KIHLIEBOTO IPOAYKTY
1 Ta€ MOXITUBICTH MIATPUEMIIIMI OTPUMYBATH HE3aKOHHI
npudyTku [60].

O0’ektamu  Qpanbeudikamii Takok MOXKYTb OyTH:
ymnakoBKa, iH(popMalis npo Xap4yoBHi NpoaykT. Tomy
pPO3pI3HSIIOTE  ACOPTUMEHTHY  (BHJIOBY),  SIKICHY,
KiJIbKiCHY, iHQOpMaNiiiHy 1 KOMIUIEKCHY, II0 Nependavyae
BH3HaueHHs BUAY 1 popmu panscudikamii [50].

Jo mpoaykTiB mepiioi HeoOXiTHOCTI TOPsT 3 XITiOoM
Ta M’SICOM BIHOCHTBCS MOJOKO. 3a KiacHu(iKaliero
excrieptiB ®AO OOH BOHO HaNEXHUTH 10 HANMIHHIIIAX
XapuOBHX HPOIYKTIB, 0€3 SIKOTO HEMOXKIIMBO BUPOCTHTH
MOBHOILIIHHE MOJIOI€ MOKOMIHHA Jrofei. OaHak, sKICTb 1
OE3MEeYHICTh MOJIOKA YacTO HE3aIOBIIBHI 3a moraHoil
SIKOCTI KOPMIB, HEA0AIIOCTI MiJ| 4ac JAOTHHS, 30epiraHHs i
TPaHCIIOPTYBaHHS, HE3aJOBUILHOTO CaHITApPHOTO CTaHy
JOiNBHOTO OOJNIaJHAHHA Ta HENOTPUMAaHHS IpPaBHI
ocoOMCTOI  TirieHd,  HeBiAmoBigHE  3a0e3medyeHHs
3acobamu ne3indekuii Ta GpiabTparii, HasIBHICTh MaCTUTY
y KopiB. OTXe, € pU3UKH TPH BUPOOHMITBI CHPOTO
30ipHOTO MOJIOKA.

binpma wacTMHa MOJIOKa HAIXOJUTh Ha MOJIOKO-
repepoOHi MiAPUEMCTBA 3 IPUBATHUX MIiATIPUEMCTB, JIe
caHiTapHi yMOBH 0akaloTh OYTH KpaIlUMH, TOMY BOHO €
MaJIOTIPUAATHUM JJIS1 BAPOOHHIITBA JIETUIHUX MOJIOYHHUX
npoaykTiB. B ocTtaHHI poKH 0COOGNHMBO TOCTPO MOCTAIO
NUTaHHA SAKOCTI 1 OE3MeYHOCTI MOJIOKA 1 MOJIOYHHX
MPOAYKTIB. 3arajbHO BiZlOMO, 10 MOJIOYHUH IPOIYKT HE
MOKe OYyTH KpallluM, HDK MOJIOKO, 3 SIKOTO BIiH
BUpOOICHHMI [54].

3a pesynbraTaMH JOCIIKEHb 3pa3KiB  CBIKO-
BHJIOEHOT'O MOJIOKA BiJl KOPIB, BiJiOpaHUX HA MOTY>KHOCTI
3 BupoOHunTBa Mojioka CTOB «bypiBceke» ["'oponHsH-
ChKOTO paiioHy UepHiriBcbkoi 001acTi BCTaHOBIJIEHO, 110
BOHM  KOHTaMiHOBaHI HE JIMIIE  MIKPOKOKaMH,
nicuxpodineaumu Oaktepisimu (Enterobacter, Achromo-
bacter, Pseudomonas, Aeromonas), aie i IaTOr¢HHUMH
cTadiTIOKOKaMH, CTPENITOKOKAaMH 1 KopiHeOakrepismu. L1i
MIKpOOpPTaHi3MH MOXYTh CHPWYHHSAIOTE HE JIUIIE
3aMajeHHs MOJIOYHOI 3aJI03d TBapWH, a W XapdoBi
3axXBOpIOBaHHA y mmoaei [17].

AHaIoriyay mpo6jeMy BH3HAYEHO IMPH JOCIiKEHHI
Mmosioka B ymMoBax BAT «I'oponeHKiBCbKUil cHp3aBom»
IBano-®paHKiBCHKOI 00JIACTI MPHU AOCIIKEHHI MOJIOKa-
CHPOBUHHM BiJi pIi3HUX CyO’€KTiB TOCHOJAapIOBaHHS.
BcranoBneHo, mo Big Cy0’€KTIB TOCIIOJaprOBaHHS
HaJIXO/IUIJIO MOJIOKO 3 TEMIIEPATYPOIO OXOJIOJPKEHHS B Me-
xax 8,1-8,7°C, a 3 0COOHCTHX CENIHCHKUX TOCIOAAPCTB
BOHO OyJI0 HE- OXOJIO[DKCHHM 1 TeMmmeparypa Oyia y
Mexax 12,5 — 15,7°C 3anexuo Bix mopu poxy. Y cupomy
MOJIOL TepeBaxxaan rpaMHETaTHBHI TTATAYIKA
(Acromobacter, Pseudomonas, Aeromonas,
Enterobacter) ta cradinokoku. bymu BUsBICHI TaK0X
CTPENTOKOKH, KopuHeOakTepii 1 jumie 3,5 % cTaHOBHIU
MOJIOYHOKHCIII ©OakTepil. Y MoJOII 3 CeNSTHCBKHUX
TOCIO/IapCTB BMICT CTadiJIOKOKMB Ta eHTepoOakTepiit
OyB OimbIIM [54].

JocmimKeHHIMI  YYCHHX BCTAHOBICHO (DalbCH-
(hikamito MOJOKa TOPTOBHX MAapOK Pi3HUX BHPOOHHKIB
(«Bitay 1 «SroTHHCBKE») Ta MOJOKa-CHPOBHHH, IO
peani3yeTbcsi Ha arponpoMHCIOBOMY PHHKY, MHIOYMMHU
TyXHUMH 3acobamu (BigmoBimHo 5 % 1 1 %), a Takox
¢danscudikaniro MoJOKa IUX BHPOOHUKIB  BOJIOIO
(Bigmosigno y 10,7+0,03 ta 5,39+0,07 %) [13].

AHani3 pe3ynbTaTiB BETepHHAPHO-CAHITAPHOI eKcIIe-
prusn  monoka JIJIBCE punky «bepesiHChKui»
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M. JIainpo 3a 2018—2020 poku nmokasas, 110 3a Iei mepios
Oymno yTwiizoBaHo 255 Kr MoOJOKa 3 TPHUYHMH: Bagd
OpPraHOJISNTUKH, BHCOKE MIKpoOHe  3a0pyIHEHHS,
JIOMIILIKM aHOPMAaJIBHOTO MOJIOKa Ta Pi3Hi panbendikarii
(po30aBneHHs1 BOZOIO, J0IaBaHHs 1HTIOYIOUMX PEUOBHH,
3HATTS YaCTHHH Bepiikis) [1].

OCKUIBKM ~ BIJIIOBIIHO IO TEPETiKy XapuyoBHX
MPOAYKTIB 32  CTYHEHEM  OOCIMEHIHHS  MIKpO-
OpTraHi3MaMH i 9aCTOTOO BUMAJKIB XapuOBHX OTPYEHH 3a
nmaarMu BOO3 MOIIOKO i MOJIOYHI MPOAYKTH BiTHECCHO
1o 1 xareropii, 0COOIMBO aKTyaJIbHUM € BIPOBAKEHHS
cucremu HACCP Ha mignpueMcTBaXx MOJOYHOI IIPOMHC-
joBocTi. BmpoBamkeHHS 1€l CHCTEMH  IO3BOJISE
BU3HAYWTH HACKUIbKH 10OpE OI[IHFOETHCS PIBEHH 13
0E3MEeYHOCTI MOJIOYHOI MPOAYKINI BIiAMNOBIZHO 10
BCTAHOBJICHUX MDKHApOJIHHMX CTaHAApTiB. [ 0JIOBHOIO
nepeBaroro BrposakeHHs cucteMu HACCP Ha Monoko-
nepepoOHOMY MiJNPUEMCTBI € MOCTIHHUA KOHTPOJIb 3a
NOTEHIIHHUMH pH3MKaMH IIiJi 4ac BUPOOHMITBA Ha
BCHOMY TEXHOJIOTIYHOMY IUIIXY, a HE JIOCIHiKEHHS
KiHIIeBOTO mpoxaykry [12, 13].

Ha cporozani 3Ha4HO 301MBIIMBCS PUHOK MOJIOYHHX
mpoAyKTiB. OCKUTBKH IX BUPOOHHUIITBO NMPHHOCHTH JYKE
BEJIMKi TOXOT! BUPOOHHUKY 1 peaiizatopam, a TBAPHH IS
Takol KiTBKOCTI TPOAYKIii HE BHCTa4a€e, TOMY YacTo
BHU3HAYAETHCS (ambCudikarmist X MIIIXoM po30aBICHHS
HesKicHUMHE gomimkamu. (s danbcudikariii MOIOYHIX
MPOAYKTIB BUKOPHUCTOBYIOTH JO0AaBKH JEIIEBUX 1
IIKIUIMBUX POCIMHHUX JKUPIB: TMaIbMOBOTO, MAJBMO-
SPOBOTO, KOKOCOBOTO 1 coeBoro. JKupu BHKOPHCTOBY-
I0Th OKpeMo abo B cymimi. Danbcudikamis Takol
MPOAYyKLii CHPUYUHSE HEraTUBHUI BIUIMB Ha 310pPOB’S
criokuBayva [19].

Sk 3a3HavalOTh y4eHi, B YKpaiHi CKOpOUYETHCS
BHPOOHHMITBO Macna, M0 OOYMOBJIEHO CKOPOUYCHHSIM
MOTONIB S MOJIOYHOTO cTaja. Hwusbka KymiBenbHa
CIIPOMOXHICTh HACEJICHHS CIPUYMHHIA BUBEICHHA Ha
PYHOK JEmIeBHX MOJIOKOBMICHMX CYPOTaTHHX TOBApiB:
CIpeln - CyMill BEpIIKOBOTO Macia 3 MaprapuHOM
(mpoaykTOM rimporeHizamii oJiif, cajgomac, MaabMOBOT

onii). 3a MOBIJOMIICHHSMH  Y4Y€HHMX, IKOIEH 3
JNOCTIDKEHUX 6 BHIIB BEPIIKOBOTO Maciia pPi3HUX
TOBapOBUPOOHHUKIB VYkpainu HE BiJINOBi1aB

HOPMAaTUBHUM BUMoOTaM [21].

3a3HaueHo, o (anbcudikallisi XapyoBUX MPOAYKTIB
y €Bpori, 3a JaHUMHU OQIIIHHOT CTATUCTHKH, CTAHOBHUTH
7%, a Ykpaina mocigae 10 Micue y CBITI 10 BHIYCKY
¢anscudikoBanoi npoaykuii. Hait6inpim HeOe3neyHoro €
¢danbcudikariss MOIOYHOI TMPOAYKIii 13 3aMiHOIO
HaTypaIbHUX KOMIIOHEHTIB JAEMIEBUMH IITyYHUMH
3aMiHHUKaM# a00 XiMiYHIMU pedoBuHamu [19].

3a maHWMH HAYKOBIIiB, PE3YyJIbTaTOM HETATHBHOTO
BIUINBY (anbcudikallii MOXKyTh OyTH: BTpaTa 30pOB S,
3HW)KEHHS TPUBAJIOCTI KUTTS, 30UIbIIEHHS CMEPTHOCTI
OpU Xap4yOBHX OTPYEHHSX, MOTIPIICHHS pallioHy 3a
paxyHOK HM3bKOSIKICHUX TPOAYKTiB [6, 8, 10, 11, 43].

B VYkpaini 3a06oponeno BukopucranHs ['MO. Ilpu
BXKHMBaHHI Xap4oBHX HpoAyKTiB 3 MO BOHH MOXYTb
HaKONHMYYBaTHCh, CIPUYMHATH TEHETUYHI  3MiHH,
BIUIMBAaTH Ha HApO/DKYBaHICTh 1 IepeaaBaTHCsl depe3
MexaHi3Mm craskoBocti. [Ipore BinOyBaeThCst MacoBe Ta
0E3KOHTPOJIEHE BUKOPUCTAHHS MOJIM(IKOBAaHOTO pinaky,
Kykypymu, coi. ¥ €C mmme monekyna I'MO (omne

MIIJIKOBE 3€pHO) MOXe 3ynuHUTH ekcriopT 20 T meny [56,
65].

He wMeHm BaxiIMBUM € THTaHHA OE3MEYHOCTI
XapuoBHX /100aBOK y MpOJYKTaxX XapuyBaHHS, ajpKe
OCTaHHIM 4acoM 3’SIBUJIOCS] 0araTo CHHTETUYHHX CIIOJIYK.
3110poB’s i HOOPOOYT CLTBCHKOTO HACETICHHS CTPaXIAI0Th
TaKOX BiJ] TOTAHOTO YIPABIIHHI BOJHUMH PECYpCaMH Ta
HeOa)KaHWX METOJIB BEACHHS CIIbCHKOTO TOCMOIAPCTBA.
Jlmme 30,1 % naceneHHS Mae OOCTYI NIO IEHTPAJIi30-
BaHOTO BOJOTIOCTAYaHH, PEIITa 3MYILICHA BUKOPHUCTOBY-
BaTH BOMY 3 JDKEpEI HELCHTPATi30BaHOTO XapaKkTepy, 1e
AKICTh 1 O€3leYHicTh He 3aBXKAW  BIAMNOBIJAIOTH
HOPMaTHBHUM BUMOTaM 33 BMICTOM IIKIJJIMBUX PEUOBHH.
[Turanus 3a0pyTHEHHS] BOJHHUX PECYpCiB HiTpaTamH, sKi
HAIXOIATh 3  CUILCHKOTOCHOAAPCHKUMH  CTIYHUMH
BOJIaMH, TEX Ha0yno TJ00anbHOTO Xapakrepy 1
BiloOpakeHO B €BpOICHCHKOMY  3aKOHOAABCTBI
(dupextuBa Ne 91/676/€EC). [locmimkeHHs JuKepern
HEIICHTPATI30BaHOTO BOJOMOCTaYaHHsd 3 15 oOmacreit
YkpaiHu BCTaHOBWIIM TIEPEBUIICHHS 32 BMICTOM HITPAaTiB
B 10 obOmactsax. HalOimpmm KpUTHYHOIO € CHUTYyallisl B
CUTBCHKHX HACENICHHX ITyHKTaX XEepCOHCHKOI 00macTi.
Cepenniit BmicT HiTpaTiB craHoBUB Maibke 14 I'/IK mns
TOCHOJApCTB 3 TpaauLiifHuM 3emiepodcTBoM Ta 7 T'AK
JUTS HACEJICHHUX ITyHKTIB 3 opraHiyHuM [59].

AxTyanpHOIO € npoOiemMa panianiiHoi HeOezneku. Ha
Cy4yaCHOMY e€Talli J0 OCHOBHHX YHHHHUKIB HaJIC)KUTh
BHYTpIIIHE OMPOMIHEHHS BHACTIJOK HAJXOHKCHHS
pamionykminiBe llesiro 1 CTpoHIilo 3 Xap4OBHUMH
npoxykramu [27, 35-39, 47, 58]. IcHye 3HaYHa KUIBKICTb
HAYKOBHX JIOCIHIPKEHb, SIKI MiITBEPXKYIOTh LIKIUIMBUIA
BIDUIMB pajialii Ha 370poB’s HacemeHHs [22, 24, 33, 55].

PanmioakTnBHE 3a0py/AHEHHS IMOBIPHO Ma€ CHIBHHUH
BIUIHB Ha IHANBITyaTbHY MIPHCTOCOBAHICTh
CBOTOHIITHBOTO i MAHOYTHHOTO TIOKOJIIHB 3 MTOTEHIIIIHO
CYTTEBUMH HACTiJKaMH sl HACENEHHs, HaBiTh I03a
MEKaMH PaioHiB, 3a0pyIHEHUX PaJiOaKTHBHUMHU PEYO-
BHHAMH. 3pOCTalOTh PU3MKH OHKOJIOTIYHHX 3aXBOPIO-
BaHb, OCOOJIMBO JiTell, OPYIIEHHS PO3BUTKY HEPBOBOI
CHCTEMH, HU3BKHHA KOE(II[IEHT PO3yMOBOIO pO3BHUTKY
(IQ), cepueBo-cyauHHI 3axBoproBanHs. Cepen AUTIINX
OHKO03aXBOPIOBaHb HepeBaXaloTh JIEWKO3H Ta
OHKOJIOTIYHI ~3aXBOPIOBaHHS LEHTPAIbHOI HEPBOBOL
cucremu [33, 55, 74].

IcHyroua Kpu3a eKoJIoTiuHOl cuTyarii, gemorpadiuni
rapaMeTpH Ta CIOci0 KUTTS HacelneHHS YKpaiHu 3yMOB-
JIIOIOTH 3POCTAaHHS PIiBHSA OHKOJIOTIYHHX 3aXBOPIOBAHb 1
CMEPTHOCTI BiJl paKy HaBiTh Yy JIIOACH BiTHOCHO MOJOJOTO
Biky HeratuBHWil BIUIMB pamiallifHOTO OIPOMIHEHHS
Oyzne BuUsABIATHCSA depe3 OaraTo pokis [29].

Sk 3a3HaugalOTh yYeHi, 00CAT MPOTHpamiaIlliiiHUX
3aXO0/IiB, MEIUKO-COLIaJILHAM 3aXUCT KUTETIIB
3a0pynHenux BHacnizok asapii Ha YAEC rteputopiit
HEJIOCTaTHIM 1 He MOBHICTIO 3aro0irae paaioaKTHBHUM
pU3UKaM I 30POB’S HACENICHHs), IO MOoTpedye
MOJAJbIIOro  BUpIIEHHA  OUX  mpobiemM  Ta
MOHITOPHUHTOBHX JOCHiKeHb [74]. HaykoBmi Haromo-
IIYIOTh, IO JJIS TMPOTHIi pajiamiinol HeOe3meKn CIuij
MOCTIHHO TIPOBOJWTH MOHITOPUHTOBI  JOCHIJKCHHS,
BpPaxOBYBaTH piBeHb 3a0pyIHEHHS Ta OOCATH CIIOXH-
BaHHS MPOIYKTIiB MiCIIEBOTO BUPOOHHUIITBA 1 JTapiB JIiCy,
a/pKe Ha TEPUTOPISAX MOTEpHinuX paioHiB YKuToMupchb-
Koi, PiBHeHCBKOI oOmacTeil BIPOJOBXK BCIX POKIB 1 10
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uporo uacy micnsi aBapii Ha YAEC cnocrepiraerbcs
3Hauni nepesumenns JIP-2006 muromoi aktuBHOCT 37Cs
B IUX npoaykrax [35-39, 47, 52, 58]. BcranoBneHo, 1o
32 aKTHMBHICTIO aKyMYJIsilii pafiOHYKIiJiB TPHOM Bij
JEKUTbKOX JECATKIB 10 COTEHb pa3iB IEPEeBUILYIOTh
POCIMHHY TPOAYKIi0. 30KpeMa, IHUTOMa aKTUBHICTh
137Cs y 3paskax rpu6iB, 3i0paHux y MiBHiYHMX paifioHax
XKuromuperkoi obmacti (y usicax Hapoaumpkoro i
OBpympKkoro paioniB), craHoBmwia 1590-12870 Bx/kr,
yopHHILi — 268—1120 Bx/kr. BxxuBaHHS TakuX JapiB Jicy
MOXe MPU3BECTH 10 HAKONMHMYEHHS paiioles3ilo B opra-
Hi3Mi HaCEJIeHHS 1 CIPUYNHHUTH 3arpo3y 3740poB’1o [58].

XapyoBi MPOAYKTH Ta yMOBH 1 3acobm ix BHpOO-
HHULTBA € OCHOBHHUMHU JDKEpellaMH pH3HUKIB, SKi €
00’eKTOM 0co0IUBOT yBaru (haxiBIIiB. 3a
MOBIIOMJICHHSAMH HayKOBI[iB, moHam 70 % IIKiIIHBUX
PEUYOBHH HAJIXOIUTH JI0 OPTaHi3MYy JIFOJMHU 3 XapYOBHUMHU
MIPOyKTaMH, SIKi 3aBaI0Th 3arpo3y 370pOB’I0, MTOBUILHO
pyHHyIOUM HOro, 3aKiIaJalTh NPUYUHHM MaHOYyTHIX
po3namiB i 3axBoproBassb [ 14, 30, 35, 39].

[HTEeHCHBHE BHUKOpHCTaHHS OpPraHIYHHMX 1 MiHEpalb-
HUX JI0OpUB, TEXHOTECHHE 3a0pyTHEHHS HaBKOJIMIIHBOTO
CEpelOBUINA, 3aCTOCYBaHHA AaHTHUOIOTHKIB Ta iHIIHX
3ac00iB 3 JIKyBaJbHOIO METOIO 1 Y CKJIaji parioHiB mpu
BINTOMIBIII  TBapWH  dYepe3  XapyoBi  MPOAYKTH
CIIPUYMHAIOTh HETaTUBHUHM BIUIMB HA CTaH 3J0pPOB’S
HACeNIeHHSL.

[Torenniitno HeOe3nme4Hi KaHIEPOTEHHI, TOKCHYHI,
aJIePTivyHi BJIACTUBOCTI 3aJUINKIB aHTUOIOTHKIB, CIIOXH-
BaHHS 3a0pyMHCHOT NIKIIJIMBHUMK PCUYOBHHAMHU  1XKi
CTBOPIOE MPSMUN PU3HK Ui criokuBadva [18, 29, 34, 51,
60].

Bimomo, 1m0 OHI€I0 3 OCHOBHHUX MPOOJIEM OXOPOHH
3I0pOB’Sl HACEJCHHS Yy CBITI € CaJbMOHENH03 NTHIIL,
OCKIJTBKY BaXKJIHBI JpKepena Ounka (prda, MOpempoayKTH,
MPOAYKIIsA NTaXiBHHUITBA) YaCTO € pe3epByapamu cajb-
MoHen.  HepmocraTHe — ouMINeHHS — CTIYHUX — BOX
TBAPUHHHUIPKUX MiATPHEMCTB, Oe3mepepBHA Mirparis
IUKOi 1 CHHAHTPONHOI NTHUIl CTBOPIOIOTH IEPEIyMOBU
JUTS TIOIIMPEHHS CTIHKUX IITaMiB CAJIbMOHEN Y MPHUPO/IL.
[IpoBeneHHsT MOHITOPUHIY CajbMOHENbO3Y, SIK 3a3Ha-
YalOTh BUCHI, € aKTyaJbHUM ITUTAHHIM Y HayKOBOMY Ta
MIPaKTUYHOMY BiJIHOIIICHHI. 3a pe3yiIbTaTaMu
JOCITI/KEHb Y4eHHX OYJIOo BCTaHOBJIEHO, mo 1,7 % psaay
Kypsiaux Ta 2,01 % BOIOIUIaBHOI NTHII Bij 3arajbHOTO
TTOTOJIIB’ S ITHUII Oy CATEMOHETIOHOCIIMU [25].

I'mobanizanist puHKY Xap4oBoi IPOIYKIII 32 OCTaHHI
POKH IIpH3Beia 10 HeOOXiAHOCTI BUPINIyBaTH podiieMy
SIKOCTI 1 0€3MEYHOCTI XapUIOBUX MPOIYKTIB i 3MECHIIICHHS
PH3HKIB 1X HETATHBHOTO BILUTMBY Ha 37I0pOB’ s HACEIICHHSI.
Harnsm Ta KOHTpONb 32 3a0pyIHCHHSIM Xap4yOBHX
MPOAYKTIB € BAKJIMBUM IHCTPYMEHTOM OIIHKH PH3HKiB
BUHUKHEHHS Xap4YOBUX 3aXBOPIOBAHE [9, 44, 45.].

Y  MDKHapoAHIH TPAaKTUI I 3a0e3MeUeHHS
0e3MevHOCTI XapuoBUX NPOJYKTIB CTBOPEHO 30ipKy
MDKHApOJHO CXBaJICHMX CTaHJAapTIB HAa  XapyoBi
nponykru Kopexc amimenrapiyc (Codex Alimentarius),
po3pobienux mig  kepiBauutBoM FAO/WHO s
3a0e3reuyeHHs 3axHCTy 3/I0pOB’Sl  CIIOKMBAayiB  Ta
MPUBATHOI MPAKTUKHA B TOPTiBII HUMH. BimmoBimHO 10
LIBOTO JUISl YNpPaBJiHHS OE3MEKOI0 XapyOBHX IPOAYKTIB
Mae OyTu BBenieHa 000B’s13k0Bo cuctema HACCP.

B Vkpaini BinOyBatoTbcsi pedopMH y HHTaHHAX
ajlanTanii MpaBoBOrO PEXUMY 3 MUTaHb OE3MEYHOCTI Ta
SIKOCTI XapYOBUX MPOIYKTIB B TMOBHY BiAIOBIHICTH IO
MDKHapOJHOTO 3aKOHOJaBcTBa. [IpoTe, akTyalbHICTH
HCBITIICHUX NTpobJeM y hopMyBaHHI eeKTUBHOI i Ji€BOT
JIEpKABHOI TOJITHKH, TPIOPUTETHOI METOI0 SKOi €
3a0e3MedeHHs JOCTOHHOTO PiBHA T0OpOOYTY HACETIeHHS,
3aMIIAEThCs Oe33alepeyHrM. 3a TaKUX YMOB JiepiKaBHE
YHOpaBITiHHSA OE3MEKOI0 MPOJOBOIBCTBA I HACEJICHHS,
AK OIHIEI0 3 BaXIWBUX CKIAJOBHX J00poOyTY
HACEJICHHS, Ma€ OyTH PILIyYNM i BiIIOBiAaIHHAM.

BucHoBku

1. lns  VYxpainu npomoBosbua Oesneka HaOyia
0cOOJIMBOI TOCTPOTH: 3a0pYAHEHHS HaBKOJHUIIHHOTO
Cepe/lOBHIA PaiOaKTHBHUMHM PEUOBHHAMH BHACIIiJIOK
aBapii Ha YAEC Ta iHIIMMHU IIKiJUIMBUMH PEYOBHHAMHU
TEXHOTEHHOTO MOXOJ[KCHHSI, BilfHA, BIICYTHICTH SKiCHOTO
1 IIOBHOIIIHHOTO Xap4YyBaHHs y O1JIBIIOCTI HACEIICHHST;, BCE
[le HEraTWBHO BIUIMBAa€ HA CTaH 3IOPOB’S, TPUBAJICTH
JKUTTS 1 TIparie31aTHICTb.

2. 3abe3nedeHHss OOCTOHHOTO piBHA  H00poOyTYy
HaCeJIeHHS 3aJTUIIAEThCs Oe33amepedyHuM. 3a TaKuX yMOB
JIepXKaBHE YIIPaBIiHHS OE3MEKOI0 IMPOJOBOJIBCTBA IS

HACCNICHHS, SK OJHIEI0 3 BAKIHBUX CKIAJIOBHX
no0poOyTy ~ HaceneHHs, Mae  OyTH  pilly4uMm
1 BiAMOBimAILHUM.

IHepcnexmueu nodanvwux Odocniodcenb  OymyTh

HarpasJeHI Ha MOHITOPUHIOBI JOCII/DKEHHS Xap4OBHX
MPOAYKTIB 3 MHUTaHb AKOCTI i OE3MEYHOCTI K OTHOTO 3
IIHOBHX 3aXOHiB y BHpIMICHHI NHTaHb MPOAOBOIBYOT
Oe3nexu Ta 10OpoOyTy HaceleHHS B YKpaiHi.

Konduikr inTepeci

ABTOpH CTBEPIUKYIOTH IIPO BiACYTHICTH KOH(IIKTY
iHTepeciB MO0 iXHBOTO BHKIAAYy Ta pE3yJIbTaTiB
JIOCHIDKEHD.
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D. Feshchenko Among the newellest insect acaricides, isoxazolines are in great demand among dog owners for the prevention of
E-mail: infection pets with mange mites, including Sarcoptes scabei var. canis. The range of drugs of this group is wide
dolly-d@j.ua enough, but the therapeutic priority of active substances has not been studied yet. The comparative efficacy of

Nexguard™ (afoxolaner) and Simparica™ (sarolaner) chewable tablets was examined in a clinical trial on dogs spon-
Polissia National University, taneously infected with S. scabei. Additional means were not introduced into the treatment regimen. The experiment
Staryi blvd., 7, on 48 animals lasted 3 months; on days of monitoring the results, dogs were examined visually, skin scrapings —
Zhytomyr, 10002, microscopically. In the two experimental groups, the majority of patients were puppies under the age of 1 year
Ukraine (75.0 %) of short-haired breeds (77.08 %). All the dogs scratched intensively; at the area of the head and limbs, the

skin was injured and inflamed — signs of lichenification (83.33%), excoriation (85.42 %) and alopecia (70.83 %).
The intensity of infestation before treatment was 5-26 individuals of S. scabei of various stages in a skin scraping.
The acaricidal efficacy of Nexguard™ tablets 30 days after feeding reached 98.54%, Simparica™ — 97.99 %, i.e.
single mites were found in dermatological scrapings only in a few individuals of both experimental groups. During
this period, the clinical condition of the animals improved significantly: new skin lesions did not appear, and the old
ones actively healed. During the month, the areas of alopecia were not completely overgrown, but in the range of
50-90% of the area of primary baldness in the vast majority of dogs of both groups. In the second and third months
of observation, the clinical and acaricidal effectiveness of the drugs increased. On the 60th day, only 1 dog in each
group had single specimens of S. scabei on the body. In the Nexguard™ group, this problem was resolved by the
third month after the start of treatment, and in the Simparica™ group, 1 dog remained a carrier of S. scabei. From
scabies skin lesions, including alopecia and itching, the dogs were deprived without the use of drugs for symptomatic
therapy. Therefore, Nexguard™ and Simparica™ have an almost identical clinical effect in the treatment of dogs with
sarcoptic mange.
Keywords: sarcoptosis, dog, Nexguard™, Simparica™, afoxolaner, sarolaner.

IlopiBHsIbLHA KJiHIYHA epeKTUBHICTH NpenapaTiB rpynu i30Kkca3oJiiHiB 1010 KJilliB
Sarcoptes canis

. B. ®emenko | O. A. Jly6osa | A. A. [lyOoBwii

Toichkuil HaioHANbHHUiL Cepen HOBITHIX iHCEKTOAKApUIUIHUX 3aCO0IB 130KCA30JIHH KOPUCTYIOTHCS BEIUKHM IOIUTOM y BIIACHHKIB

yHiBepenTeT, cobak Juis npo(iakTHKK 3apakeHHs KOPOCTSHUMH KIIIIAMH, Y T. 4. Sarcoptes scabei var. canis. ACOPTUMEHT
M. XKuromup, npenapariB Li€i TpymH JOCTATHBO IIHPOKHIA, ane TeparneBTUYHA NPIOPITETHICTh AIOYMX PEYOBHH J0CI BHBYCHA
Vkpaina Mano. Y KIHIYHOMY JOCHiJKeHHI Ha co0akax, CIIOHTAHHO ypakeHHX S. scabei Gynia po3IisHyTa HOPiBHSIbHA

eekTHBHICTh KyBaTbHuX Tabnetok Nexguard™ (adokconanep) i Simparica™ (caponanep). JlonaTkoBi 3aco6u B
cXeMy JIiIKyBaHHsI He BBOIWIMCH. Jlocmig Ha 48 TBapuHax TpuBaB 3 MiCsLi; Y JHI KOHTPOJIIO pe3yJbTaTiB cobak
OIISATH Bi3yalbHO, 3iCKPiOKH MIKipH — MIKPOCKOIIYHO. Y IBOX JOCIIJHUX TPyHaXx OCHOBHY YaCTHHY XBOPHX
cKJafanu myneHsra BikoM 10 1 poky (75,0 %) xoporkomepcrux mopin (77,08 %). Bei cobaku iHTEHCHBHO
YyXaJnCh; B 00JIACTi TOJOBH 1 KiHIIBOK IIKipa Oyia TpaBMOBaHA i 3amajieHa — O3Haku JixeHidikamii (83,33 %),
ekckopiarii (85,42 %) ta anonewuii (70,83 %). IHTeHCHBHICTH iHBa3il 10 JiKyBaHHsS CTaHOBHJIA 5—26 0COOMH
S. scabei pi3HuX cTaiil y 3ickpioky mkipu. Yepes 30 xib micist 3rogoByBaHHs TabIETOK aKapuIiIHa e()EeKTUBHICTh
Nexguard™ nocsrna 98,54 %, Simparica™ — 97,99 %, To6TO JHIIIE Y OKpeMUX 0COOMH 060X J0CIIAHUX Ipym Oyiu
BUSIBIICHI TTOOJHMHOKI KNI y JepMaTONOTriYHUX 3ickpiOkax. 3a mell mepioj KIIHIYHHN CTaH TBapHH 3HAYHO
MOKPAIMBCS: HOBI ypakeHHS LIKIpH HE BHHUKAJM, a CTapi aKTHBHO 3aroroBaimcs. Micus anoreniii yrnpogoBx
MICSILISL 3apOCIIH 1€ HE MOBHICTIO, ajie B Mexax 50-90 % Bij rUIoNli NEPBUHHKUX 3aJMCHH Y IEPEBaXKHOI OLTBIIOCTI
cobak 000x rpym. Y Opyruii i Tpetiit MicsIpb CIOCTEPE)KEeHb KIIHIYHA 1 akapuUuAHa epEeKTHBHICTh MpEHapaTiB
HapocTtaia. Ha 60-ty no0y auie y 1 co6aku B KOXHii rpymi BUSBISUTHCH TOOAMHOKI €K3eMILIApH S. scabei Ha Tini.
V rpyni Nexguard™ 1 npo6sema 6yJ1a BupilieHa Ha TPETiit MicAIIb Mic/Is HOYATKY JiKyBaHHs, a B Tpyni Simparica”™
1 cobaxa Tax i 3amumuiachk HocieM S. scabei. Big KOpOCTSHUX ypaxkeHb IIKIpH, B T.4. aJONELiil i cBepikKy, codaku
Gy o30aBneHi Ge3 3aCTOCyBaHHs MpenapaTiB CMMITOMAaTH4HOT Teparii. OTxe, Nexguard™ i Simparica™ MaroTh
MPaKTHUYHO 1IEHTHYHHI KITIHIYHUH e()eKT y JTiKyBaHHI cO0aK i3 capKONTO30M.
Kurouogi cioBa: capkonTos, cobaka, Nexguard™, Simparica™, agokconanep, caposanep.

Biomiorpagiunnii onuc pus uuryBanusi: @ewenxo /. B., [y6osa O. A., /[yb6osuii A. A. TlopiBHsIbHA KITiHIYHA €(DEKTUBHICTb IPENAPATIB IPYIH
130KCa30IiHIB 100 KIIILIB Sarcoptes canis. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 105-109.
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Beryn

CBilicbki c00akM B yChbOMY CBIiTi, HE3Ba)KAIOUM Ha
0e3nmiu  NMPEBEHTMBHHUX  3aXO/iB  3aXUCTy, 4acTo
3apakaloThCsl Kiimamu Sarcoptes scabei var. canis [1].
Kopocra Mmoxe 3'IBUTHCS, SIK Yy MHCIMBCHKOTO YH
CTOPO’KOBOTO TICa, TaK 1 y JEKOPaTHBHOT'O KBapTHPHOTO
MecHKa TMICis KOHTAaKTy 3 IHIIMMH Cco0akaMH Ha
BUTYJIFHOMY MalJaH4IMKy [2]. ¥V KillIOK CapKONTO3 MaJo
3YCTpIYa€ThCS 1 YTOUHEHHS «Var. canisy» y BUAOBIH Ha3Bi
KIJIiIIa MOXe He3a0apoM CTaTH pyTUMEeHTapHUM [3].

[Tigo3proroun OaHadbHHUN JNHIIAH i OOSYHCH CBOTO
3apaXCHHS, BIACHUKHM AaKTHBHO 3BEPTalOThCA  3a
BETCPUHAPHOIO JOMOMOTOI0 ITC/S BHSBJICHHS MIKIPHUX
npobieM y CBOiX JomamHix TBapuH. lle mosicHIOE
MIPIOPUTETHUI PO3BHUTOK IHCEKTOAKaPHUIHTHOTO
CerMEHTY (apMaleBTUYHOTO pPHHKY BETIIpenapaTiB.
Bubip aHTHUmapa3suTapHUX 3aco0iB y JIEepPMAaToJIOTil
BKJIIOYAE: MAKPOIMKIIYHI JIAKTOHH, (EHIUTTIpa3ou,
MPEeTPUHN/TIPETPOinN, HEOHIKOTHHOINM, CIIHO3MHH,
130KCa30JIiHH, ¢dbopmaminnHu, opraHogocdaru,
OpraHOXJIOpUHHM, KapOamatH, lime sulfur, perynsropu
pO3MHOKEHHS [4].

Pazom i3 TiM, Ha KaJb, OUTBIIICTE CyYaCHHUX IIpeTia-
paTiB BUSBIAIOTHCS 3aHAATO BaPTICHUMH JJIS IEPECIIHUX
YKpalHCPKHX BJIACHUKIB CO0aK, MIO CTa€ MEPEIKOI0I0
s X aKTHBHOTO YIPOBADKCHHS B PEryJLIpHY
BeTEpUHApHY NpaKTUKy. B cBoio dyepry, me rampmye
eKCIIEPUMEHTANIbHI  JIOCHI/DKEHHSI  II0JI0  BUBYEHHS
peakiii micieBol iHcekTo(ayHH Ha Mif0 3ac00iB HOBOTO
MOKOJIIHHS Ta YCKIIQJHIOE 1 TaK HEJErKy erni300THYHY
CHUTYAIIII0 3 KOPOCTOI cobak [5].

Bynp-sKi pe4oBHHU 3 IHCEKTOAKaPHUILIUIHOO JIEI0 JIIS
3aCTOCYBaHHS y TIeBHOMY reorpadiyHoMy perioHi
MOBHMHHI OyTH HPOTECTOBaHI B MICIIEBUX YMOBax, II00
BH3HAYUTH pEAKIl0 HAa HHUX CHICMIYHWUX IIiJBHIIB
YIEHNCTOHOTHX, 3 YpaxyBaHHSIM OCOOIHMBOCTEH iX
KHUTTEBOTO IIMKIY Ta Kojia >KuBUTeNiB. Hampurxian,
B [liBHiuHilt AMeputi S. scabei var. canis TUPKYITIOE MiXK
cobakam¥ 1 koilotamu; €Bpori — cobakam# 1 JTHCHIIIMH;
SnoHIT — CBICBKMMU 1 €HOTOBHIHUMHE cobakamu [6, 7].

JltomuHa capkonTo30M Bia XBOpoi cobaku 3a3BHyait
HE 3apaykaeTbCsi. MoOKe pPO3BHHYTHUCS IICEI0KOPOCTa,
MpOTE€ BOHA NPOXOAUTH camMa 0e3 MeIUKaMEHTO3HOTO
JiKyBaHHs. BomHodac Bke HasBHI MOBIJIOMJICHHS I0JI0
peecTpanii BHUIAJAKIB 3apaXEHHS JIIOAMHU [ITaMaMHu
S. scabei, ki paHille BBRXAIUCS MPUTAMAHHUMH JIUILE
JUTst TBapuH [8].

TpeHZOBUMH BETEpHHAPHUMH IHCEKTOAKapHIUIAMHU
Ha JaHWA 9ac € MaKpOUWKIIYHI JIAKTOHU (iBEpMEKTHH,
JIOpaMEKTHH, aBEpPCEKTHH, CENaMEKTHH, MinbOeMilnHa
OKCHM,  MOKCHACKTWH), CHHTETHYHI  TipeTpoimu
(mepMeTpuH, MUIEPMETPHH, eNbTaMETPHH), 130KCO3a-
miau  (puypananep, adoOKconaHep) Ta  CIIHO3MHHU
(cmiHocag). 1li peyoBUHM BIAPI3HAIOTHCS BHCOKOIO
JICTANBHOIO JII€I0 Ha Tapa3UTHYHHUX YICHUCTOHOTHUX,
HU3bKOI TOKCHYHICTIO JUUIsI CCABIIiB, & TAKOXK BapiaOeb-
HICTIO cIIOCOOIB 3acTocyBaHHS TBapuHaMm (iH’eKuil,
TabJIeTKY, HAMIHUKY, spot-on). [lepepaxoBaHi 3acoOu
PEKOMEHJIOBaHi SIK JUIS JIIKyBaJIbHUX, TaK 1 MpoQiIakTny-
HUX 00poOoK cobak [4, 5, 9].

BcTaHOBNIEHHS  TEpaneBTHYHOIO  aKapUIMIHOTO
e(eKTy pi3HUX JIIOYNX PEUOBHH OJHIET (hapMaKOJIOTIHHOT

rpynu (y HamoMmy IOCHIAI — 130KCa30JIiHIB) CTAHOBHUTH
3HAYHUI HAayKOBUI Ta NPAaKTUYHUHA IHTEpEC, OCKIIbKU
JIOTIOMOXE BETJIIKAapIo Kpalle OpieHTyBaTHCS y BHOOpi
3aco0y JuIsl JIIKyBaHHSI KOPOCTH y KOHKPETHOT'O Malli€HTa.

Meta gocaixKeHHst

Mera  JOCHIIKECHHA: BH3HAYHTH  IOPIBHSIBHY
KIIiHiYHY eeKTUBHICTh XyBanbHuX TabneTok Nexguard™
i Simparica™ mono xmmis Sarcoptes scabei var. canis.

Marepianu i MmeToau

PoGora Oyna mpoBejeHa 3a MPUHIUIIOM PaHAOMi30-
BaHMX KOHTPOJLOBAHMX KJIIHIYHUX JOCTIDKEHb Ha
cobakax, SKMUM BCTAHOBWJIHM [IiarHO3 <JIOKaJIbHUI
capkonTo3». Ympomork 2021-2022 pp. Bckoro Oyio
3amistHo 48 TBapuH 13 8 KIIIHIK BEeTEpUHAPHOI MEIUIIMHU
KuiBcpkoi, JKuromupcerkoi Ta PiBHEHCHKOT oOiacTeid.
B nocnmigi Opanu y9acte TBapwHHU BikoM 2—18 MmicsiiiB,

macoro Tima Bim 2,0 mo 30«kr, koOemi Ta CyKH
(y T.9. BaritHi), pi3HEX TOpig (KOPOTKO- Ta
JIOBTOIIIEPCTI).

Jus migTBepmxeHHs (akTy 3apaxkeHHS S. scabei
TIPOBOJIMIIM 3arabHUI KIIHIYHUN OTIsA cobak (Bpaxo-
ByBaJM HasBHICTH CBEpODKY, aJjomneuidl, IiISHOK
3MYMIEHOTO  eMmiZepMicy) 1 MOCHIKCHHS TIHOOKHX
3icKpiOKiB miKipu (~2—4 cM?) 3 ypakeHHMX Miclpb Tina.
B excriepuMeHT BKNIOYAIM TBapuH, y SKUX B 5-TH
3ickpiOkax BHSBIIM =5 SKUBHX KiimiB S. scabei
(MICROmed XS 5520, Ykpaina, x200). Bunosi o3Haku
KITImiB yctaHoBIIOBanu 3a Shapiro S. L. [10].

Posmomin  mo mocmimHMM  rpymaM  BigOyBaBcs
PaHIOMHO (BHUIIAOKOBHM criocoOom) — mo 24 cobaku y
JBOX IpyIax.

Cobakam rpymu Ne 1 3acTrocyBamu >XyBajbHiI Tao-
nerku Nexguard™ (FrontLine Merial, ®panuis; niroua pe-
4yoBHHA — ahokcosanep): min go3a — 2,5 mr/ 1 kr Macw.

TBapunu rpymu Ne 2 per os onepxyBajid TaOJIETKH
Simparica™ (Zoetis, CIIIA; niroya peYoBUHA —
capoJianep): min go3a — 2,0 mr / 1 xr macu. O6uzga npe-
napara 3roJI0OByBaJIlICh XBOPUM coOakaM JIBidi: KOKHi 35
Ii0 3TiAHO IHCTPYKIIiT BUPOOHUKA.

Jus ouinky edeKkTHBHOCTI akapuiuaiB Ha 30-Ty,
60-ty Ta 90-Ty OOy mociimy B yCiX TBapwH 3 MICIh
MEPBUHHO YPaXXCHUX AUISHOK IWIKipH (n=5) poOunu riu-
0O0Ki 31CKpiOKH [T TTOJANTBIIOT MiKPOCKOITi.

Kniniuni o3HaKM OfyKaHHS BU3HAYAIH 32 ITOKA3HU-
KaMH 3MEHIICHHS IUIOL TUISHOK TiJIa 3 aJIONElisMH i
Miclpb 13 JIYHIEHHSIM Ta cTpynamu. ToOTO NpOBOAWIIACH
JIMHAMIYHa OI[IHKA BiJHOBJICHHS LIEPCTHOTO MOKPHBY B
KOHTPOJIBHI JIHI €KCIIEPUMEHTY, Pe3yJIbTaTH BKa3yBaJIUCS
Y BUTJISII MPOLICHTHUX TIOKA3HUKIB BIJTHOBJICHHSI IIEPCTI
(0-50 %, 50-90 % a6o >90 %).

Po3paxyHOK e(peKTHBHOCTI IIpemaparTiB 00OUNCITIOBAIH
3a popmynoro A6bora [11]:

(AE, %) = (Kn; — Knz) / Kny x 100, ne

AE — akapurnza eheKTHBHICTD;

Kny — ugmeno xmioiiB S scabei 'y 3ickpibky 1o
JIKYBaHHS;

K, — uncno xmimiB S. scabei 'y 3ickpiOky micis
JIKyBaHHS.
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CTaTHCTHYHUN aHAaJi3 NPOBOIAMIN 3 BUKOPHCTAHHAM
maketry mporpamHoro 3abesneueHns Microsoft Excell
2021, 3a METOJOM CTaTUCTUYHOI MEPEBIPKU t-KpHUTepis
Creronenra Ha piBai P<0,001.

Pe3yabTaTH Ta iXx 00roBopeHHs

Cepen 48 gpocmimHux cobak i3 CapKONTO30M
nepeBakaiia rpyna BikoM 110 1 poky (75,0 %). KinpkicTs
xBopux kobemiB (60,42 %) momiHyBana HaJl KUIBbKICTIO
iHBa3oBaHMX Kiimamu cyk. Koporkomiepcri cobaku

(metucm, woricu, Jabopamopu, TakKCH Ta  iHIIN)
gacrime (77,08 %), HiX JZOBromepcTi mopoau (craHien,
NeKiHeCH TOIIO) 3apaxkanucs kiimamu  S. scabei.

CepenHsi KUIBKICTh KIIMIIB y 3ICKPIOKY IIKIpH XBOPHX
cobak craHoBmia 10 OCOOMH pIi3HMX CTajiii PO3BHTKY
(puc. 1).

Puc. 1. Kuimi S. scabei y 3ickpiOKy 3i mKipu
XBOpPOT cO0aKH:
1 — nuumuHka; 2 — HiMda; 3 — crareBo3pina ocodrHa

I'pannyHi 3HA4YCHHS IHTCHCUBHOCTI 1HBa3il (/im)
CTaHOBWII BiJT 5 710 26 eK3eMILIApiB y 3pa3ky (Tadm. 1).

Taoauns 1
Axapununnanii edext Nexguard i Simparica™
pu capkonTosi cobak, M+m, n=120*

I'pyna
Afster owgs Nexguard™ B Simparica™

Kinekicts S. scabei y

0 3ickpiOKy mkipu (Koy) 10,08+0,44 10,52+0,5
lim 6-23 5-26
K, 0,2£0,045" 0,31£0,06

30 lim 0-3 0-3
AE, % 98,54+0,33 97,99+0,39
K, 0,06+0,022" 0,09+0,031"

60 lim 0-1 0-2
AE, % 99,94+0,02 99,89+0,03
K, - 0,017+0,012"

90 lim 0 0-1
AE, % 100,0 99,98+0,01

Ipumimku: *KUIBKICTh JOCHIPKEHUX 3iCKPiOKIB IIKIpU B TPYIi;
AE — akapuuugHa e(peKTHBHICTB; * P<0,001 BIpPOTiZIHI BiIMiHHOCTI
MMOKa3HUKIB BiZITHOCHO MOYaTKOBOTO 3HAYEHHS.

MicnieBi KIiHIYHI O3HaKM CapKONTO3y Y BCIX
JOCIIAHNX cobak (n=48) MposIBIISUIINCH Y BUTIISII:

e ciutbHOTO cBepOixky (100 %);

e otoneaanbHOrO peduiekcy (72,92 %)

e nmixeHiikanii — HaOpSK 1 NOTOBILEHHS/MAIYJIH,
nouepBoHiHHs/epuTeMa (83,33 %);

® eKcKopiarii IiIBUIIIEHA
(85,42 %);

CyXicTh/cTpynu

e ajyoreniii B AUITHII Mopau (Byxa, HAAOPOBHI IyTH),
JIKTIB, II’ATKOBOI KICTKH, IHKONA 4dYepeBa 1 CHHHU
(70,83 %).

Cranom ©Ha 30-Ty nmo0y micias 3acTOCyBaHHS
JKYBAJIHUX TA0JIETOK IMOOJAMHOKI Kl OYyJIM BUSIBIICHI y
3ickpiOkax mikipu 4 cobaxk 3 rpynu Nexguard ™ i 6 TBapun
i3 rpynu Simparica™. To6T0 akTHuHa eKCTEHCEDEKTHB-
Hictb (EE) 060X mpenapaTiB y nepiuii Micsanp cArayia
83,33 1 75 % BignoBigHo. BomHouac, nokasuuk AE Ha
S. scabei 6yB 3Ha4HO BHIIE — B Mexax 98 % (tabdm. 1).

Kniniyauii cran XBopux cobak B MepIIni Micsilb i-
CJI 3aCTOCYBAHHS MPEMapaTiB iCTOTHO MOKPAIIUBCS, 3a-
MaJTBbHI peakIii ypakeHUX AUITHOK IIKiPH BUPAXEHO 3Me-
HIIWIKCH abo mponanu (tadi. 2). Y BCIX TBapUH 3HHK
cBepOIXK, Y KOIHOI HE CIIOCTepiraBcs OTONEIaIbHUIT pe-
(nexc. TlepBUHHO ypaskeHi TUISHKH IIKIPU iIHTEHCHBHO
BiJTHOBJIFOBAJIUCH: JiepMa HaOyBana (hi3ioIOrivHOT enac-
TUYHOCTI, JIesika CyXICTb 1 CTPYINHU JMIIWINACH TUTBKH Yy 1
TBapWHH B KOXKHIH rpymi. EpuremarosHi mismu i npuy-
XJIOCTI criocTepiramch jume y 3 codak 3 Tpynu 3 rpynu
Nexguard™ i 4 3 rpynu Simparica™. Hosux micup cap-
KOIITO3HOTO ypa)keHHS Ha TiJIi TOCTIMHUX cO0aK He OyIo.

Taoaunsa 2
Jepmarosoriuni 3MiHH Y co0ak i3 capKONTO30M B X0
JiKyBaHHs, % BUNAAKiB (n=24)

Koninivai Fovia 0-Ba 30-ta 60-ta 90-ta
CHUMIITOMH Pyt no6a nob6a no6a J106a

. Nexguard™ 100 - - -
Ceeplix Simparica™ 100 = = =
Marmysu/ Nexguard™ 66,67 12,5 - -
epUTeMH Simparica™ 79,17 16,67 = =
Cyxicts/ Nexguard™ 87,5 4,17 - —
cTpynu Simparica™ 83,33 4,17 - -

Y Oumemocti cobak 000X  JIOCHIAHUX — TpyH

MIpoIleC OAY’KaHHS Ta 3arubens KB S. scabei cynpo-
BOJUKYBAJIMCh aKTHBHUM BIJHOBJICHHSIM HIEPCTHOTO
MOKPUBY B MICIIX NEPBUHHOTO ypakeHHS (Tadm. 3).
Y Oimpmocti cobak 000X TpyH IUIOMIA BiTHOBICHHS
pocTy BoJOCCS HA [IiNISHKAaX MEPBUHHUX —aJONemii
cranosuia 50-90 %.

Ha 60-ty i 90-Ty 100y mpomoBXyBaJIOCh IUTAHOMipHE
OIIy’KaHHS JOCHTITHUX COOaK Ta HAPOCTaHHSA MOKAa3HHUKIB
EE ta AE. Ha 60-ty noOy nikyBaHHS B KOXHil rpyri
mume y 1 cobaku y 3ickpiOkax wIKipu OyJiM BHSBICHI
onuHUYHI ek3eMIuisipu S. scabei. Takum yurom, EE 060x
npemnapariB B mei nepiog nocsar 95,83 %, a AE nmepeBu-
muB 99,8 % (tadu. 1). I[Ipu npomy Oynab-sKi KIiHIUHI 3a-
TAJIBHI EPMATOJIOTIYHI 03HAKH 3HUKIIM y co0ak 000X J10-
CJIITHUX TPYTI 1 He BiTHOBIINCE HA 90-Ty 100y KOHTPOJIB-
HOTO 00cTe)KeHHS (Tab. 2).

AKTHBHE 3apOCTaHHS IIEPBHHHO JIMCHX MAUISHOK
IIKipH TIPOJIOBXKYBalock Ha 60-Ty mo0y, KOJH y TepeBa-
JKHOI OUTBIIOCTI co0Oak IUIOIA HOBUX MIEPCTSIHUX MiCIb
csarayna 90,0 % (tabum. 3). [Ipouec OyB 3aBepiueHuil Ha
90-ty 100y i3 HOBHHM 3apOCTaHHSIM AJIOTIEIIH.

Yepes 3 micani B rpymi Nexguard™ Bei 24 cobaku
CTa TOBHICTIO BUIBHUMH BiJI KOPOCTSHHUX KIIIIIB.
B rpymi Simparica™ y 1 3 5-tu 3ickpibkiB mikipu,
B3ATHX BiIl OxHI€] co0akW 3HAWIIIM OJHOTO KJIiIIa
S. scabei var. canis.

Scientific Progress & Innovations e 26 (2)

107



Taoaunsa 3

BinHOBIEHHS MIEPCTi B MICIIAX aJlOMNeIiil y cobak i3 CapKONTO30M B XOA1 JIKyBaHHS

0-Ba 1062 30-Ta 1002 60-Ta noba 90-Ta noba
Micue anonerii IIpenapar KIJIBKICTh BUIIAIKIB KIUJIbKICTh BUIA/IKIB BITHOBJIECHHS IIEPCTi
aJonenin 0-50" 5090 >90° 0-50"  50-90" >90° 0-50" 5090  >90°
Mopia Nexgua_rdrz 16 1 12 3 — 2 14 — — 16
Simparica 17 1 13 2 = 4 13 = = 17
JinsHKa JKTs N.exgua.rd:: 12 B o 3 B : 1 B B 12
Simparica 10 - 10 - - - 10 - - 10
JlinsHKa 1’ ITKH N.exgua'rd: 1 - 8 - - - 10 - - 1
Simparica 12 — 7 5 — 12 — — 12
Yepeso i crimHa N.exguafrd: 2 B . 2 B . - B B 2
Simparica 4 = 1 3 = 1 3 - - 4

Tpumimxu: " — % TJIOLII BiTHOBJIEHOT IEPCTI TTiC/Is 3aCTOCYBaHHS IIPEeNaparis.

BruB i30Kkca30J1iHIB HA KOPOCTSHUX KB S. scabei
OyB OBeieHHH CBiTOBOIO Haykoro y 2016 p., 1m0 cTaioch
BXKE TICISA MIATBEP/KCHHS aKAPUIUIHOTO CPEKTy i€l
rpymu Ha Demodex spp. i Ixodes spp. [12]. OnHak,
3aMINANKCS  BIKPUTUMH  TNUTAHHSA  [OPIBHSUIBHOL
e(PEKTUBHOCTI OKPEMUX IIOYNX PEUOBHH B CKJIAJi Tepa-
MIEBTUYHOTO MPOTOKOIY JiKyBaHHS KopocTH cobak [13].
3 mi€0 METOI0 UIA eKCIIepUMEHTy Oymu BimiOpani
2 mpenapatu (Nexguard™ i Simparica™ — Ha ocHOBI
adokcomaHepa i capojaHepa BiANOBiIHO), SKi BUTOTOB-
JeHi y QopMi KyBanbHHX TaOieTok aist cobak. Taka
(opma 3acTocyBaHHS HE 3aJIEKUTh BiJ Oap’€pHOTO CTaHy
HIKipy (Ha MPOTUBAry NpernapariB spot-on HaHECEHHs) 1
MoOKe OyTH BHKOpPHCTaHa HaBiTh JJIsl co0aK i3 KOpocCTs-
HUMH ypaXeHHsMH Iukipu moHax 20 % Tina. [Ipuiiom
JKYBAJIbHUX TaOJETOK 130KCa30JIiHIB HE NPUB’I3aHUH 10
gacy ki, Tomi sk CrmiHocam ™ Kpamie 3TOHOBYBaTH
co0akaM Ha CHTHH OUTYHOK [14].

Caponanep 1 adokcoiaHep M€ IOCTaTHHO Malo
BHBYCHI B IIaHI CHCTEMHOTO 1 IOBTOCTPOKOBOTO BILUIHBY
Ha opramisM cobak [14, 15]. Ix akapurmana fis Takox
Ma€e «Oui mistMu» y (hapMaKOIWHAMIIN Ta TOKCHUKOJIOTII.
Binbm mOBHO MpeJCTaBlieHI pe3yJIbTaTH BHBYCHHS
npodigakTuuHOi e(peKTHBHOCTI i30kca3omiHiB. Llinkom
JIOPEYHI TaKoXX 3aCTEPEeKEHHS «HE BHUKOPHCTOBYBATH
XBOPHUM 1 ociabiieHuM cobakam, TBapuHaM MOJIOJIIE 2-X
MiCsIliB, 3 MAacol Tila MeHIe 2 KI, OCOOMHaM
3 iHAuBigyanbHOIO YyTiauBicTion [16, 17]. Lli myHKTH
OyJii HaMHU BpaxoBaHi Npu (HOPMyBaHHI TOCITITHUX TPYII
c00aK 31 CIIOHTAaHHUM CapKOIITO30M.

Sx 1 B momepenHiX HAMMUX IOCHTIHKEHHSIX, OYyI0
BiIMiY€HO, IO CapKOITO30M Hai4YacTille XBOPIIOTH
Momonmi (mo 1 poky) Koporkomepcti kobem [2].
IlomepenHiii miarHO3 YCTAHOBJIOETHCA HAa  OCHOBI
HasIBHOCTI: CHJIBHOTO CBepODXKY, 3amalbHUX SBUIL 1
BUMNAIHHSA IIEPCTI B MICHAX YPaXKSHHS MOPIU Ta
KiHIiBoK. DiHajgbHA JIarHOCTHKAa 33  JIOIIOMOTIOIO
MiKpOCKoMii 3ICKpiOKIB 3 AUISTHOK aKTHBHOTO JIEPMATHTY
HE CTBOPIOE CKJIQJHOILIB; NpPU IbOMY KUIBKICTh
30yJHUKIB Pi3HUX CTaJii y OJTHOMY 3iCKPiIOKY HE CHIILHO
BapiaTHBHA — BiJ 5 110 26 0COOMH.

3a3Buyail Cy4acHi akapyIUaHI 3acO0U MIBUAKO 3HU-
IIYIOTH Pi3HI CTAMIl KB Ha IIKipi, aie epeKT yacTo He
€ CTIfIKHAM 1 TPHBAIIM, HANIPUKJIA]], Yepe3 Pe3UCTEHTHICTh
IO TpenapaTy IesKol YacTHHH KIIIIOBOi MOmyJsmii [9,
12, 18]. Oxpemy mpobieMy CTaHOBJIATh CHMIITOMATHYHI
ypaXeHHS MKipu (ZepMaTuT, eK3ema, ajomeii), KoTpi
noTpeOyIoTh 3aCTOCYBAaHHS TOJATKOBOI TEpareBTUYHOT
cxemu [19, 20]. OOGuaBa 3acTOCOBAHHX IIpenapaTH

3a0e3nmedmy  PiBHOIIHHE MIBUAKE 3HUIICHHS KB
S. scabei (>97 % ynpomomx 30 ni6) 3 edekToM
HapocTaHHs akapuiuaHoi Ail (1o 99,98-100 % ua 90-Ty
1100y). 3aroeHHs ypaxxeHuX JUITHOK HIKIpH Y co0ak 000X
JOCTIMHUX TpyH BiAOyBalloCh TaKOX AaKTHBHO 1 0e3
3aCTOCYBaHHS JJOJATKOBUX 3ac00iB. YTIIPOJOBXK MEPIIOrO
MICSIIS KITIHIYHAA CHMITOMOKOMILUIEKC KOPOCTH 3HHUK Y
6impm sixk 80 % xBopux TBapuH. [Iporec BiIHOBIEHHS
mepcrti HOCHMB OUTBII  TPUBAJIMH  XapakTep, IO €
¢izionoriyHoro HopMoto. OJHaK, MOXKHA BiIMITUTH, IO
3a 2 MiCSI MPaKTHYHO BCi 03HAKH KOPOCTH Y AOCIITHUX
co0aK 3HUKIIH.

BucnoBku

3actocysanns Nexguard™ i Simparica™ sBiseTbCs
BHUCOKOC(EKTHBHAM  METOAOM  JIKyBaHHA  COOaK,
ypaxXeHuX KmiiaMu S. scabei: akapuiiuaHa e(eKTHBHICTD
nepesuirye 97 % ympomosxk 3-x wmicauis. Ilpemaparu
3a0e3mneuyroTh ImBHaKe (yrnpoaosx 30 1i0) 3MEHIICHHS
JIepMaToJIOTIYHUX Ypa)KeHb MIKIPH 1 MOBHE BiJHOBIICHHS
IIEPCTHOTO MOKPHUBY 110 90-T0T 100U MiCIIs JTIKYBaHHS.

XKysaneui Tabnetku Nexguard™ i Simparica™ B
KJIIHIYHOMY 3aCTOCYBaHHI € PIBHOLIIHHMMH JUIsl Teparmii
cobak i3 capkonro3oM. PekoMmenmyemo ix 0
3aCTOCYBaHHS CO0aKaM BIKOM Bif 2-X MiCAIIB i Macoro
Tida OinbIme 2 Kr, BKIIFOYAIOUH BariTHUX CYK.

Ilepcnexmueu nodanvuux OocaiodiceHv. B monaib-
IIOMY IUIAaHYEMO IPOBECTU DS AOCTIIKEHb IeMaro-
JIOTiYHOi KapTUHH y KIIHIYHO 3/J0pOBUX CO0aK, SKHM 3
PO iIaKTHYHO METOK0 3acTocoByBanmu Nexguard™ i
Simparica™. Excnepumentu OyayTh NpOBEIeHi Ha
OKpeMo Ha cobakax OJHOTO BiKy, ajie pi3HOi cTari Ta
¢izionoriyHoro  craHy  (HampuKiIad, BariTHUX 1
JAKTYIOUUX CyKaX).

Konduikr inTepecis

ABTOpH CTBEpPIKYIOTH IPO BiACYTHICTH KOHQIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB
JOCHIKEHD.
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Pneumonia is quite common in reptiles, and antibiotics, including cephalosporins, are widely used in its treatment.
The study was aimed to investigate the pathomorphology of heterophilic pneumonia in Red-eared freshwater turtles
(Trachemys scripta elegans (Wied, 1839)), as well as to study the pathomorphological changes that develop in the
liver of turtles after parenteral administration of Ceftiofur. The turtles of the experimental group 1 (n=3) developed
heterophilic pneumonia. The Red-eared turtles of the 2-nd experimental group (n=3) were administered 2.2 mg/kg
of Ceftiofur daily intramuscularly. Specimens for histological and ultrastructural studies were collected on day 14
of the experiment. Histological sections were made using a sled microtome and a cryostat microtome, stained with
a hematoxylin and eosin, and Sudan III. Electron microscopic examination was performed using a PEM-100-01
electron microscope. As a result of the study, it was found that in Red-eared turtles with the development of
heterophilic pneumonia, there is an accumulation of exudate in the lumen of the fovea, which contains a significant
number of heterophils, erythrocytes, macrophages, and plasma elements. It was found that the introduction of
therapeutic doses of Ceftiofur in the liver develops hyperemia of venous vessels of different sizes, dystrophic
changes in hepatocytes, as well as necrotic changes in single cells of the liver parenchyma, a decrease in the content
of neutral fats in the cytoplasm of hepatocytes, and a decrease in the density of the melanocrophage complexes.
Transmission electron microscopy of the liver revealed dilation of the tubules of the granular endoplasmic reticulum
of hepatocytes, swelling of mitochondria, destruction of their crusts, and a decrease in the content of glycogen
granules in the hepatocyte cytoplasm. Thus, it has been determined that the development of heterophilic pneumonia
in red-eared freshwater turtles is accompanied by the development of a vascular reaction in the lungs and the
predominance of the exudates of heterophiles. After the introduction of therapeutic doses of Ceftiofur, alternative
changes in hepatocytes develop in the liver, and discriminative changes are recorded in the vascular system of the
liver.

Keywords: Red-eared turtle, reptiles, heterophilic pneumonia, Ceftiofur, liver.

ITaTtomopdonoriuni 3MiHu Jerens YepBoHOBYXHX NPICHOBOJIHUX Yepenax
(Trachemys scripta elegans (Wied, 1839)) npu nHeBMOHil
TA NMeYiHKH 32 apeHTepPaIbHOro BBeJAeHHs HedTidpypy

B. I. Yymoxk | P. C. JlankoBru4

JIbBIBCHKUI HALIOHAIBHUI
YHIBEpCHTET BETEPUHAPHOT

MEIHUIUHN TH 010TEXHOIOT1H

imeni C. 3 Ixunporo
M. JIbBiB, YKpaiHa

V penTuiiii JOCUTH YaCTO TPAILLIETHCS ITHEBMOHIS, IIPU JTiKyBaHHI SKOI IMHPOKO BUKOPUCTOBYIOTH aHTHOI10THKY,
y ToMy 4ucIi nedanrocnopuin. MeToro Ta 3aBIaHHsIM poOoTH OyIiio JociimKkeHHs naroMopdoliorii rerepodiibHOT
nHeBMOHIT YepBOHOBYXHX mpicHOBOAHUX 4epenax (Trachemys scripta elegans (Wied, 1839)), a TakoK BUBUCHHS
aToMOP(OIOTIYHNX 3MiH, SIKi PO3BHBAIOTHCS B IIEUIHII Ueperax IpU IapeHTepalbHOMY BBeIeHHI nedTidpypy. Y
yepernax | gociinHoi rpyna (n=3) peecTpyBaiii po3BUTOK reTepodijbHOI MTHEBMOHIT. YUepBOHOBYXHM IPICHOBOIHUM
yepernaxam 2-roi gociigHoi rpynu (n=3) mOAEHHO BHYTPIIIHEOM'S130B0 BBOAMWIM 2,2 Mr/kr nedripypy. Marepian
JUISL TICTOJIOTIYHOTO Ta yIbTPACTPYKTYPHOTO JOCHI/PKEHHsS BimOupanu Ha 14 noOy nocmimy. [icTonoriuni 3pizu
BUTOTOBJISUIM 32 JIOTIOMOTOK0 CAaHHOTO MIKpOTOMa Ta MiKpOTOMa-KpiocTara, (apOyBaiM IeMaTOKCHIIHOM Ta
e03uHOoM, cyaaHoM 111, EXexTpoHHOMIKpPOCKOMIYHE JOCITIKEHHS TIPOBOHIIN 32 OIIOMOTIOI0 EJIEKTPOHHOTO MiKpO-
ckona [I9M-100-01. Y pe3ynbraTi NIpoBEICHOTO AOCIIHKEHHS BCTAHOBIICHO, IO B UepBOHOBYXHUX MPICHOBOJHHX
gepernax 3a po3BUTKY reTepodinbHOT ITHEBMOHIT Bi3HAYAETHCSI HATPOMAJDKEHHS B IIPOCBITI ()OBEOI eKCYNaTy, IKUH
MICTUTh 3HAaUHY KiIBKICTh TeTepo(illiB, epUTPOLHTIB, MAKpODAriB, €IEMEHTIB II1a3MHU KpoBi. BecranoBieHo, mo 3a
MapeHTEePaTbHOTO BBEACHHS TEPANeBTHYHUX /103 HedTiQypy B NEUiHII PO3BUBAETHCS TillepeMisi BEHO3HHX CYIMH
pi3HOTO KaniOpy, AUCTPO(IYHi 3MIHH IeMaTOLUTIB, a TAKOXX HEKPOTHYHI 3MIiHM IIOOJMHOKUX KIITHH IapeHXIMH
MEYiHKH, BCTAHOBJICHO 3MCHIIICHHS BMICTY HEHTPaIbHUX XKUPIB Y IUTOIIa3Mi FeMaToMTIB, a TAKOXK BiA3HAYAETHCS
3HM)KEHHS LIIJIBHOCTI MeNaHOKpO(araabHUX KOMILICKCIB. 3a IPOBEJCHHS TPAHCMIiCIHHOT €IEKTPOHHOT MiKPOCKOITIT
MEYiHKH BHSBIJIM PO3IIMPEHHS KaHAIBLIB TIPaHYJSIPHOI EHAOIUIA3MATHYHOI CITKM TelaToIMTIB, HaOyXaHHS
MITOXOHAPIH, AECTPYKILIO X KPHCT, 3MEHIIECHHS BMICTy I'PaHyJI IUIIKOT€HY B IIMTOIUIa3Mi IenaTonuTiB. Takum
YUHOM BCTAQHOBJICHO, WIO 3a reTepodinpHOi MHEBMOHII B UepBOHOBYXHMX IPICHOBOAHHMX dYepemax OKpiM
HarpoMa/KeHsl B PECIipaTOpPHHUX IUIHKAX JIETeHb eKCylaTy, sIKUil MICTUTh 3HA4HY KUIBKICTB reTepodiliB TakoxX
PEECTPYEThCS BUPAXKEHA Cy[MHHA peakiis. 3a BBEICHHS TePaleBTHYHUX 103 LedTipypy B HEUiHIi PO3BUBAIOTHCS
aNbTepaTHBHI 3MiHHU I'eNaTOLUTIB, a B CyJUHHIH CUCTEMI MEYiHKY BUHUKAIOTh JUCIUPKYISATOPHI 3MiHH.

KmiouoBi cioBa: UepBoHOByXa IpICHOBOIHA depernaxa, PeNTHiii, rerepodinpHa IHEBMOHIsS, nedridyp,
HeviHKa.

Bi6aiorpadiunnii onuc nist nuryBauusi: Yymok B. 1. Jlanxkosuu P. C. Tlatomopdosoriuni 3MiHH jlereHb UepBOHOBYXHX MpPICHOBOJHHX depernax
(Trachemys scripta elegans (Wied, 1839)) nmpu nmHeBMOHII Ta IIEUiHKY 3a HapeHTepanbHOro BBeAeHHS LedTidypy. Scientific Progress & Innovations.
2023. Ne 26 (2). C. 110-115.
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Beryn

Haii0inpim mOMMPEHMM BHAOM Yepemnax, SKHiM
€KCIIOPTYETHCS B Pi3HI KPaiHU Ta YTPUMYETHCS B HEBOJI €
YepBoHOBYXa IpicHOBOIHA uepenaxa (Trachemys scripta
elegans (Wied, 1839)) [1-2]. HempaBwibHi yMOBHU
YTPUMaHHs, Y TOMY YHCJI HEBIAMOBIIHICTh IapaMeTpiB
BOJIOTOCTi, TEMIIEPATYpHOTO PEXHUMY, HEIIOBHOIIHHA
TOMIBIISI, MOXKYTh CIPHYMHUTH PO3BUTOK HE3apa3HOI Ta
iHQeKuiiHoI marojorii, y ToMy 4Hcii XBOpoO OpraHiB
nuxanus [3, 4, 5].

JocuTh 4YacTto B uepenax TPAIUIAIOThCS MTHEBMOHIi
[6, 7]. Ba3zoBuM ememMeHTOM JiKyBaHHS ITHEBMOHIN
€ BHKOPHCTaHHA aHTHOIOTHKiB. HecBoewacHiCcTh Ta
HEa/IeKBATHICTh BHUKOPHCTAaHHA aHTHOIOTHKIB MOXe
MIPU3BECTH /0 HETaTUBHUX HacwiakiB. Crif 3a3HaYUTH,
IO 3aCTOCYBaHHSI aHTHUOIOTHKIB MPH JIIKyBaHHI XBOPOO
penTHIif, Ha CHOTOAHILIHIA J€Hb, € HEIOCTATHBHO
BUBUYCHUM ITHTaHHAM.

3HayHa KUIBKICTh AHTUOIOTHKIB BOJIOJIE TemaTo-
TOKCHYHOIO Ji€fo. Y BITYM3HSAHIN Ta 3aKOpAOHHIN
JTEepaTypi DOCHTH PIIKO 3yCTpiHaroThCS HaHi y SIKHX
OIMCAaHO TaTOJOrOaHaTOMIYHI 3MIHM B depenax 3a
PO3BHUTKY IIHEBMOHIH, a TaKoX CTPYKTYpHI 3MiHH
BHYTpIIIHIX OpTaHiB, fAKi PO3BHUBAIOTHCSH YHACHTIIOK
BIUIMBY aHTHO10THKIB.

VY 3B’A3Ky LUM aKTyaJbHUM IHTaHHSAM CY4YacHOI
BEeTEpHHAPHOI MEIWIMHU € IOCTIIKEHHS MmaToMopgo-
jorii MHEBMOHIN y pI3HMX BHIIB IUIa3yHIB, a TaKOX
BUBYCHHS BIUIMBY aHTHOIOTHKIB Ha MOp(oIoriyHuit
CTaH MEYiHKH.

Merta gocJrigKeHHs

Meroro Ta 3aBHaHHAM poOOTH OyJ0 JOCIIIKEHHS
naromopgororii  rerepodinpHOi mHeBMOHIT YepBoH-
OByXHX TpicHOBomHUX uepenax (Trachemys scripta
elegans (Wied, 1839)), a Takox BUBYCHHS MaTOMOPQO-
JIOT1YHMX 3MiH, SIKi PO3BHBAIOTHCS B IIEUiHII Yepenax nIpu
MapeHTepaTbHOMY BBeIEHHI e TiPypy.

Martepianu i meToau

JlocimipkeHHsT  NPOBOJMIM  HAa  CTaTeBO3PUIMX
UepBoHOBYXHMX npicHOBogHUX uepenaxax (Trachemys
scripta  elegans (Wied, 1839)). Bymo cdopmoBaHo
2 pocmigHi Tpymu depemax. Y UepBOHOBYXHX MpiCHO-
BogHux uepemnax (Trachemys scripta elegans (Wied,
1839)) meprroi mocmigHOI TpynH peecTpyBal PO3BHTOK
rerepoinpbHOi MHEBMOHII. UYEpBOHOBYXMM MpiCHO-
BonHuM depenaxam (Trachemys scripta elegans (Wied,
1839)) apyroi  mociimHOL rpynu IIOZICHHO
BHYTpIIIHEOM 5130B0  BBOoamin  1edripyp  (miroua
peuoBuHa nedriodyp). In’exuii nedridypy nmpoBoauinu B
M’sI31 TPYAHOI KiHIIBKH B 11031 2.2 MI/KT KOXHI 24 To1I.
[lix yac mpoBeneHHS MAOCHIIKEHb JOTPUMYBAINCH
peKkoMeHmamii “CBponeichbKkol KOHBEHINT PO 3aXHUCT
XpeOCTHUX TBApHH, 110 BUKOPHCTOBYIOTHCS JUIS NOCIijI-
HUX Ta iHOMX HaykoBuXx 1ineit (CtpacOypr, 18 GepesHs,
1986 poky)” [8]. EBrana3zito mpoBoIuiiv 3a JONOMOTOI0
iH’eKUil  TiomeHTany  HATPil0 B TPYHO-YEPEBHY
nopoxkuuny B 1031 100 mr/kr. BigGip 3pa3kiB (Jerens ta
MEYiHKKM) MpoBoawiId Ha 14 mo0y mocmimkenHs. s

MIPOBEICHHS T1CTOJIOTIYHOTO TOCTIHKEHHS ITMaTOYKH Op-
raHiB ¢ikcyBamu B 10 % 3a0ydepeHomy po3dmHi
HeWTpansHoro gopmariny [9].

BuUroToBIeHHS TiCTO3pi3iB MPOBOAMIH 3a JOIIOMOTOO
CaHHOT'O MIKpOTOMa Ta MiKpoToMma-kpiocrara. ['icTo3pi3u
(apOyBanm TeMaTOKCWIIHOM Ta eo3uHOM [9]. Jlms
BUSIBJICHHSI HEHTpaJIbHUX JKUPIB ricronpenaparu ¢apOy-
Bau cymaHom III. TicromoriuHe MOCHIiIKEHHS Ta
¢ororpadyBaHHs  NPOBOAWIM 3  BHUKOPHCTaHHIM
mikpockona Leica DM-2500 (Switzerland), ¢poTokamepu
Leica DFC450C i nporpamuoro 3abe3nedenHs Leica
Application Suite Version.

Juss  mpoBemeHHS — TPAaHCMICIHHOI — €JIeKTPOHHOI
MIKpOCKOMIil (hparMeHTH JIereHb Ta MEYiHKH YepBOHO-
ByXHX THpicHOBogHuX uepenax (Trachemys scripta
elegans (Wied, 1839)) dixcyBanu y 2 % posunni OsOy4 y
¢docparnomy Oydepi (pH 7,36). YnbrpaToHKi 3pi3u
BUTOTOBIISUIN 32  JIONIOMOTOI0  YJIBTpamikpoToma
YMII-3M, MOHTyBaJIM Ha OIOPHI CITKM Ta
KOHTpacTyBan y 2 % po3umHi ypanimaneraty [10].
EneKTpoOHHOMIKPOCKOMIYHE AOCITIPKEHHS IIPOBOIMIIH 32
JIOTIOMOT0I0 €JIeKTPOHHOTO Mikpockorna [I9M-100-01.

PesynbTaTi Ta ix 00roBopeHHs

N YepBOHOBYXUX MIPiCHOBOJIHUX yepenax
(Trachemys scripta elegans (Wied, 1839)) B skux
po3BuBajach  rerepodiibHa  IHEBMOHIS  JIEreHi

Oyyiu 30iblICHI, MOYEPBOHIBII, 3 IOBEPXHI pO3pizy
CTiKaja KpOB’SIHUCTA, MYTHA, TMOJEKYJIH IHHUCTA
pinuaa. I1IMaTOYKM JIeTeHb 3 MHEBMOHIYHUX MiJISTHOK
TOHYIH Yy BOJi. 3a TICTONOTIYHOTO JOCHIKCHHS
JIeTeHb BWSIBIUIM, IO apTepianbHI Ta BEHO3HI CYIMHU
cepeqHporo Ta ApibHOoro KamiOpy (puc. l), a Takox

CyOIUHH TeMOMIKPOUUPKYJIATOPHOTO  pycna  Oymu
po3mIupeHi, TIeperoBHEH1 EPUTPOIIUTAMHU Ta
rerepodizamu.

Puc. 1. I'inepewmist cynun (1) nerexs,

MOJIMOP(QHOKIITUHHII ekcynaT (2) y ¢hoBeosiax.
T'eMaTOKCHIIIH Ta €03MH

Y  ¢oBeosax HarpoMaKyBaBcs —eKCyAar, [0
CKJIaay SKOTO BXOAWIM rerepodinn, Makpodary,
eputporuty, JiMpouutH (puc.2) Ta  EIEMEHTH

wia3Mud KpoBi. B Tpabekymax JjereHr 3ycTpidannch
KPOBOBWJIMBM Ta AUISHKU iHQinbTpanii rerepodizamu
Ta ITiM(OIUTAMH.

Scientific Progress & Innovations e 26 (2)

111



A

Puc. 2. TTonimopdHokIITHHHNMI ekcynar (1) y JiereHsx.
TemaToKCHIIiH Ta €03UH

3a  mpoBemeHHSA  TPAHCMICIHHOI  €IEeKTPOHHOI
MiKpockomil JereHb UepBOHOBYXHMX  MPiCHOBOJIHHX
yepenax (Trachemys scripta elegans (Wied, 1839)),
OKpIM OIMHCaHHUX 32 TiCTOJOTIYHOTO JOCHIIKEHHS 3MiH,
TaKOXX BHUSBWIIH, II0 TEMOKAMUIAPH OYIH PO3IIMPEHI,
MepenoBHEHI  eputpormramu  (puc. 3). B okpemux
TeMOKaNiIIpax epUTPOLUTH MIPWIATaIN OJHI A0 OJHUX,
a TaKoX JI0 JIIOMEHAIbHOI IMOBEPXHI EHIOTeNabHUX
KITIITHH.

Puc. 3. IlepenoBHEeHHS €pUTPOLIUTAMH I'E€MOKAIIUISPIB

(1) nereus.
Enexrponorpama x 1500

Crin 3a3HauMTH, IIO JIETEHI Yepemnax, sKi MO)KHa
BBAXATH apXETUIIOM pO3TaIyKeHHX OararoKkaMepHHX
JIETEHIB aMHIOT, € YHIKaJIbHHUMH, LIO HacaMIepen
OB’ S13aHO 3 BKIIFOYCHHSM pedep y MaHIHpP, HEPYXOMOIO
TPYIHOIO KIIITKOIO Ta OCOOIIMBOCTSIMHU BEHTUIIALLT JIETeHBb
B yepenax [11, 12]. Po3Burok xBopoO opraHiB AUXaHHS
€ 4YacTOI0 IPUYMHOI0 3HAYHOTO MOPYLIEHHSA CTaHy
3II0POB’S B MOPCHKHUX Ta NPICHOBOAHMX uepenax [13, 14].

ETtionoriunumMu pakropamu, siki MOXKYTb CHPUUHHUATH
PO3BHUTOK ITHEBMOHIH y MOPCBKMX Ta IPICHOBOJIHHX
yepernax MOXYTb OYTH pi3HI NaTOreHHI Ta YMOBHO-
naToreHHi Oakrepii, BIpycH, XJaMimii Ta MiKOILIa3MH,
MiKpOCKOMiuHI rprOH, HaipocTinti Tomo. CpusioYuMu
YUHHUKAaMH B PO3BUTKY ITHEBMOHIH depemax €
MOTPAIUITHHS BOAM B JWXaIbHI IIUIIXH, TPaBMYyBaHHS

NaHIMpa Ta 3aKOBTYBaHHA TOCTPHX  CTOPOHHIX
npeaMeTiB, BUCHaXeHHs [6, 15, 16, 17, 18, 19, 20, 21].

Cunip 3a3Ha4uTH 0 NAaTOMOPQOJIOTis THEBMOHIN Y
yepernax BHBYEHA HEJOCTATHBO. Y  3aKOPIOHHIH
JiTepaTypi HasBHI MOOJWHOKI IMOBIIOMIICHHS B SIKHUX
ONHMCaHI MAaKpOCKOIIYHI Ta TICTOJIOTIYHI 3MiHH, SKi
PO3BHBAIOTHCS B Yeperax IpH MHEBMOHII.

3rigHo manmx Silva M. A. Ta cniBatopis, (2016), sxi
TIPOBEJH MATOJIOTOAHATOMIYHE HocIimkeHHs 29 Uepenax
bicca (Eretmochelys imbricata (Linnaeus, 1766)) Ta
BCTAaHOBWIM, MmO y 23 % depemax peeCTPYIOTHCS
MaToJIOTiyHi 3MIHM B JIereHsx. 30Kpema, Mpu MIKpo-
CKOIIIYHOMY  JIOCIHI/UKEHHI BUSIBIISUIM  reTepodiibHy
ITHEBMOHII0, MTapa3uTapHy I'paHyJeMaTo3HY ITHEBMOHIIO,
OakTepialbHy T'paHyJIeMaTO3HY ITHEBMOHIIO, TPHOKOBY
rpaHyJeMaTo3Hy ITHEBMOHIIO, a TAKOXK 3aCTIiHI SIBUIA B
nerensix [21].

VY 3BiTI CKJIaZieHOMY 3a pe3yJbTaTaMd HPOBEICHHS
Hekporcii 28 Mopcekux yepenax Kemmna (Lepidochelys
kempii, Garman, 1880), siKi 3a3HaJIN MEPEOXOJIOHKEHHS,
Oynu 3HAMIEHNMH MEPTBHMHU Ha INLDKaX abo MmoMepin
mpoTsiroM 48 TOOWH MiCHs TOTO, AK iX BUKHWHYJIO Ha
MituHy y mtati Maccauycerc B epioa mix 2001 ta 2006
pOKaMK HaBeJIeHO JIaHi, 10 Y JOCIIKEHUX Yeperax 0ysiu
BUSIBJICHI ypaKeHHS OpraHiB TPaBICHHS, JUXaHHS,
HEpBOBOI Ta CEYOCTATEeBOI CHCTEM. BCTaHOBJIEHO, IO
HaAHOIIBII YaCTUMH MATOJOTIYHHUMM CTaHAMH, SKI MaJH
BUPQ)KEHUH BIUIMB Ha KIIHIYHMHA cTaH MOpPCBhKHX
yepenax Kemna (L. kempii) Oynu HEKpOTUUHHUH €HTEpO-
KOJiT, OaKkTepiagbHa a0 rpuOKoBa MHEBMOHIs [22].

Takoxx mnHeBMOHII0O B Uepenaxu MioneHOepra
(Glyptemys muhlenbergii, Schoepff, 1801), sxa
XapaKTepHU3yBalaCb  PO3BHTKOM  IpaHyJIEMaTO3HHX
ypaXxeHb B OJHOMY BHIIAJKy, a B IHIIOMY Ka3eO3HOIO
MTHEBMOHIEI0, 10 CYNMPOBOKYBANACh I1H(ILIBTpaLiE0
rerepodizamu, Makpodaramu, TTOOTMHOKIMH
JIMQOIUTaAMHU Ta TUTA3MATUIHUMHE KITITHHAMU [23].

[IpoBiBmM aHami3 JITEPaTypHUX JOKEpENT MOXKHA
3po0OHUTH TONEpenHiii BHUCHOBOK, IO HAaToMOpQoIIoris
ITHEBMOHIH B PI3HUX BHJIB Yeperax Ha ChOTO/IHI BUBYEHA
HEOCTaTHBO. Y 3B’S3KY 3 IIUM MU IIPOBEIH MaKpOCKOITi-
YHE, TiCTOJIOTIYHE, YIbTPACTPYKTYPHE JOCIIDKEHHS JIe-
redab YepBOHOBYXHX TPiCHOBOAHUX dYepenax (Trachemys
scripta elegans (Wied, 1839)) B axux peectpyBanach
rerepo(iTbHa TTHEBMOHISA, fAKa XapaKTepH3yBalach
HArpoOMa/DKEHHSIM eKCyZary y (QoBeonax, 10 MiCTHB
3HA4HY KUIBKICTh reTepo(iiiB, Makpodaris, JIiMpOIHTIB,
EPUTPOLUTIB, & TAKOXK BUPAKEHOIO CYJJMHHOIO PEAKIII€To.

[Tix yac jiKyBaHHSI HTHEBMOHI pi3HUX BHJIIB TBapHH,
B TOMY 4YHCJII pEeNnTWIid, IHPOKO BHKOPHUCTOBYIOThH
aHTHOIOTHKK, B TOMY 4YHCII Ie(aTOoCIOPUHH, IO
Hajge)kaTh 10 OeTa-JaKTaMHMX AaHTUOIOTHKIB, SIKi
BOJIOJIIOTE IIMPOKUM CIIEKTPOM aHTHOAKTepiaIbHUX
BIacTUBOCTEH [24].

Hedridyp € mnedamocmopuHoM 3 MOKONIHHA, IO
JOCUTh IIMPOKO BHUKOPHCTOBYEThCS TIPH JIIKyBaHHI
XBOpoO pi3HMX BuUAIB TBapmH [25]. Mertabomizm
nedTidpypy BimOyBaeTbcs B HHUpPKAx, NMEYiHII, AEHIIO B
MEHIIIH Mipi B M’g3aX Ta JiereHsaX. BrmB 3a3HaueHOTr0
uedanocrnoprny 3 MOKOJIHHS Ha MOPQOJIOTIUHMNA CTaH
MEeYiHKH PI3HUX BHJIB TBAPHH, B TOMY YHUCII PENTHIIIH,
Ha CBHLOTOJHINIHIM [€Hb BHUBYEHHUNH HE JOCTATHBO.
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B pe3ynbrati NpoBeAeHOro HAMU JIOCHIPKEHHSI BCTAHOB-
JICHO, 110 BHYTPILIHbOM'S30Be BBeneHHs uedTihypy B
7031 2,2 MI/KTI' CHPUYMHSIE PO3BUTOK AJIBTEPATUBHUX Ta
JUCUMPKYJISITOPHUX 3MiH B neuiHni Ha 14 no0y.

[leuinka B mochimHux depenax Oyna 30iIblICHA,
HEOIHOPIIHO 3a0apBiieHa B OBTO-KOPUYHEBHH KOJIp, 3
BKPAIUICHHSIMH ~ YOPHOTO  KOJBOPY, a  MOJCKYyIH
YEepBOHOTO KOJIbOPY. 3 TIOBEPXHi PO3pi3y MEUIHKHU CTiKaja
kpoB. KoHcucreHtmis medinkud Oyia B’sUIO0, MONEKYAU
PO3PUXIICHOIO.

3a ricToNoriYHOTO TOCTIHKEHHS ITe4iHKH BUSBHIIH Ti-
nepeMito BEeHO3HHUX CyIUH (puc. 4 Ta puc. 5). Y po3mmpe-
HUX CyJHMHAX HArpoOMajpKyBalach HaJMipHA KiIbKiCTh
SpUTPOLIUTIB a MOJIEKyH TOMOTCHHI MacH IJIa3MHU KPOBI.
MenonoMakpogaraiabHi KOMIIIEKCH PO3TalIOBYBAJIUCh
HEIUIBHO, KUIBKICTh MeNIOHOMa-Kpogarouuris  Oyina
HE3HAYHOI0, MEJIAHOMAaKpO(haroluTH 3yCTpidaatuch piaie.

£ 3 L f o e 4 4 ‘:—'; _r. zra.aJ
Puc. 4. I'imepemis cynus (1) meuinku. [Topyrenus

TiCTOApPXITeKTOHIKH rematonuTiB (2). HesHauna

KIUJIbKICTh MeTaHOMaKpodaraibHUX KOMIUIEKCIB (3).
I'eMaTOKCHIIIH Ta €031H

Puc. 5. Po3mmpenHs Ta nepenoBHEHHS I1a3MOI0 KPOBI
Mbk4acToukoBoi BeHH (1) medinku. [ToMmipHa KiTbKiCTB
MeJlaHOMaKpoGaraTbHIX KOMIUIEKCIB (2).

[TikHOTHYHI Si7pa OKPEMHX TeraTonuTiB (3).
T'eMaToOKCHIIIH Ta €03UH

BinsHagaeTpcss  TMOpYIIEHHS — TiCTOAPXITEKTOHIKH
renaTonuTiB. PO3BUBAIOTHCS HEKPOTHYHI 3MIHH OKPEMHX
TEMaTOIMNTIB, MPO IO CBITYNTH HASIBHICTH MIKHOTHYHHUX
snep remarouutiB (puc. 5). Cioix 3a3HayuTH, 1O B

UepBoHOBYxHX TpicHOBOAHUX uepenax (Trachemys
scripta elegans (Wied, 1839)) ¢dizionoriunum siBuiiem €
HAsBHICTb B LIUTOILIA3MI re€laTONUTIB 3HAYHOI KiILKOCTI
HEUTPANBHUX JKUPIB, YHACIIIOK IBOrO0 MaKPOCKOIIYHO
MediHKa Mae YXOBTYBAaTHH KOJIp, & YOPHI BKpAruIeHHs —
e CKYyIUYEeHHS MeJaHOMakpoQaronuriB. 3a pe3yib-

TaTaM¥ JOCIIHKEHHS TICTOJIOTIYHHUX MPENapaTiB MediHKH
BHTOTOBJICHHX 3a JIOIIOMOIOI0 MIKpPOTOMa-KpiocTara
Ta mogapboBanux cymom III, BCTaHOBICHO 3MCHIIICHHS
BMICTY HEWTPAJIbHHUX JKUPIB Y IUTOIUIA3Mi I'€lIaTOIMTIB
JOCHIHUX TBAapWH Ta HEOAHOPITHE pO3TaIlyBaHHSI
MMOOMHOKMX 00’€MHUX BaKyoJilell HEUTPalIbHHUX >XHPIB

(puc. 6).

Puc. 6. HeomHopinHa KUTBKICTh HEUTpaIbHUX KUPiB (1)
B T€NaTOIUTAaX.
Cynan 11T

3a  mpoBeACHHS ~ TPAHCMICIHHOT  EICKTPOHHOI
MIKPOCKOMIT TICUIHKA TaKOXX BHSABWIM, WO JIMiIHI
BaKyoJli B IIMTOIUIa3Mi TeMAaTONMTIB Oymu pi3HOTO
po3mipy. Takok Big3HaYalu pPO3MIMPEHHS KaHAIBIIIB
TPaHyJISIpHOI €H/IOIUIa3MAaTHYHOI CITKM IMTOIUIA3MH
renaTolMTIB, OKpPeMi TemaTOlUTH 3a3HaBAId HEKPO-
THUYHHX 3MiH (puc. 7).

2 b SR ! ST B
Puc. 7. Jliminsai Bakyomi (1) pizHOTO po3Mipy B IUTO-
IDTa3Mi TermaTouTa. 3MeHIIeHE B 00’ €Mi SIpO TenaTonuTa
(2). PosmmpeHHs KaHAJBLIB FPaHy IIPHOI CHI0IIIA3Ma-
TH4YHOT CiTKH (3). PO3piKeHHS IUTOILUIA3MHU TeaToUTa
(4) Ta mectpykuis opraHein1. 3MEHIIEHHS KUTBKOCTI Ipa-

HYJI TJTIKOTEHY B LUTOILIa3Mi renarouura (5).
Enextponorpama x 2200
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Slnpa B TakMxX rematonUTax 3MEHIIYBAIUCh B 00’ eMi,
YUIUIBHIOBAJIMCh ~ OyJlM  MEPEeHoOBHEHI  IHTEHCHUBHO
KOHJICHCOBaHHM XPOMATHHOM (KapiOMiKHO3), KOHTYpH
KapioJieMH BTpadally 4iTKiCTh. Bif3Hauanu po3pimKkeHHs
LUTOIJIA3MH TEIaTOLUTa, a OPTaHEIIM B TAKUX JUISTHKAaX
3a3HaBamM JAecTpykKuii (puc. 7). B murommasmi remaro-
LUTIB 3MEHIIYBAlIOCh KUIBKICTH TpaHysl TJIKOT'€HY
(puc. 7, ta pwuc.8). Takox Big3HaYann HaOyXaHHS
MITOXOHPIH IUTOTUTA3MH TENATOIHTIB Ta AECTPYKILIO iX
kpuct (puc. 8).

L) -y WS R
Puc. 8. Jlimigni Bakyosi pizHOro po3mipy (1)
B IIUTOIUIA3Mi rernaTonuTa. Po3IMpeHHs KaHAIBIIB
TpaHyJSIPHOI eHAOIUIa3MaTHIHOI CiTKH (2). HaOyxanHs
MiToxXOoHApiH (3) Ta JECTPYKIis IX KPHCT.
Heomuopinae po3rantyBaHHs rpaHyJ TITiKOTeHY (4).
Enexrponorpama x 4500

BucHoBkn

3a I0MOMOro0 KOMIUIEKCHOTO MaToMOP(OIOri4HOTO
JOCIIIJDKEHHST BIIEpIIE JIETalbHO OIMUCAHO CTPYKTYpHI
3MiHH, SIKI PO3BHMBAIOThCS B JIETEHAX YepBOHOBYXHX
npicHoBogHuX uepenax (Trachemys scripta elegans
(Wied, 1839)) 3a po3Butky rerepodiibHOI MHEBMOHII,
sIKa XapaKTepHU3y€eThCsI HarpOMaDKEHHSAM B ITPOCBITI (ho-
BEOJI CKCyJary, IO MICTUTh 3HAa4Hy KUIBKICTh
rerepo¢iniB, MakpodariB Ta ITiMQPOUHUTIB, a TaKOK
BUPQXCHOK  CYIMHHOI  peakiiero. BcraHoBIeHO,
0 3a MApeHTEPAIFHOTO BBEIEHHA TEPANeBTHUYHHUX
no3 uedrihpypy B TEHiHII PO3BHBAIOTHCS TilepeMis
BEHO3HHUX CyIWH, AUCTPO(iuHI 3MIHM TeNaTOIHTIB,
HEKPOTHWYHI 3MiHM TOOJMHOKHMX KJITHH TapeHXIMHU
MEYiHKHU. BinzHavaerbes SHIUKEHHSA IIJIBHOCTI
MeTaHOKpOdaralbHUX KOMIUICKCIB medinku. OmeprkaHi
pe3yibTaTd JOCHIKEHb MOXYTh OYTH BHKOPUCTaHI
IpU po3po0Ii CXeM JIKyBaHHS ITHEBMOHIH Yy pi3HHX
BUIB 4Yepemax, a TaKOX IiJ 4Yac aHalli3y BIUIMBY
aHTUOIOTHKIB HA CTPYKTYPHI €JIEMEHTH TEUiHKH.

Iepcnexmueu noodanvuiux 00cnioxHceHs TONMATAIOTH
Y IIPOBEJICHI JETATBHOTO aHAIli3y PO3BUTKY CTPYKTYpPHHUX
3MiH JIereHb, a TaKOX JIU(PEPEeHIIHHOT iarHOCTUKU
pI3HUX TUMIB NMHEBMOHIK y 4epenax. Takoxx moTpebye
JICTaTbHOTO  JIOCTI/DKCHHsSI  PO3BUTOK  CTPYKTYPHHX
3MiH y BHYTpINIHIX OpraHax B TOMY YHCII MCYiHIl
3a MapeHTEPaJIbHOTO  BBEICHHS  AHTHUOIOTHKIB B
Ppi3HI JUITHKY TiJ1a pENTHITI.

Konduikr inTepeciB

ABTOpH CTBEpIKYIOTH TIPO BIACYTHICTH KOHQIIKTY
iHTepeciB MO0 iXHHOTO BHKIAAYy Ta pE3yJIbTaTiB
IOCHIIKEHD.
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S. Kulynych For the comfortable life of horses, it is important to have healthy hooves, as achieving high sports results requires
E-mail: the distal part of the horse’s limb to be in proper condition, involving periodic inspections and regular functional
sergii kulynych@pdau.eduua  orthopedic trimming. Proper care of the limbs and hooves of a horse is a guarantee of its health and well-being.
Without the ability to move normally, your hors is at risk of developing various diseases, including traumatic ones.
Among the latter, the most common and dangerous is laminitis. The purpose of our work is to conduct monitoring
studies on the prevalence of limb injuries in horses and to propose the most optimal treatment schemes for detected
pathologies. Monitoring studies were carried out throughout 2022 based on the following facilities: equestrian com-
plex "Solomakhino Rancho" in Kyiv; horse farm "KK-—delight" in Bortnichi; horse farm "Rehabilitation center of
the club of horse lovers and other animals Hippos" in the Kirovohrad region, Kropyvnytskyi. The spread of limb
pathologies in horses was studied using commonly accepted methods and special equipment. The research conducted
in the conditions of horse farms and equestrian complexes revealed limb pathologies in animals, including a fracture
of the coffin bone of the left pelvic limb, laminitis of the right thoracic limb, chronic laminitis, hoof deformities with
signs of partial destruction of the hoof sole horn. The mentioned pathologies were found in animals of different ages
during the research. The analysis carried out allowed identifying the most common limb diseases in horses and
developing appropriate treatment measures. In particular, for the treatment of horses with acute laminitis, it is rec-
ommended to use "Havens" feeds in combination with the local application of clay with added zinc oxide and further
fixation with orthopedic shoes and the application of "Magic Cushion" Xtreme EU Hoof Packing material. Addi-
tionally, the administration of the drug "Meloxicam" is recommended. In case of chronicization of the pathological
process, it is advisable to perform orthopedic trimming with the subsequent use of a bandage with a special mixture
consisting of iodine and sugar in a proportion of 1 : 50, which is fixed on the affected limb using a bandage and
adhesive-reinforced tape. For fractures of the coffin bone, it is recommended, after mechanical cleaning, to apply a
special material, Hoof Care, closer to the heel on the sole area, ensuring the full operation of the hoof mechanism of
the affected animal. In the case of detecting deformations in horses, timely trimming is recommended, and when
areas of destruction are found, the application of a 10.0 % copper sulfate aerosol on the sole surface of hooves is
advised.

Keywords: horses, trauma, limbs, hoof deformation, laminitis, coffin bone, hoof horn.
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TpaBMaTH3M KiHIIBOK Y KOHE#l Ta c1IOCO0M JiKyBaHHS

C. M. Kymuanu | B. B. Kpamapenko | M. A. 3e3ekaio

TToNTaBChKHit AepiKaBHIH Jnst KoM(pOPTHOrO KUTTSI KOHEH BaXIMBO MAaTH 370POBI KONHUTA, OCKUIBKH Ul 3a0e3MeYEeHHS BHCOKHX
arpapHuil yHiBepcuTeT, CIOPTUBHUX PE3yIbTaTiB JUCTAIBHUN BiIILT KiHIIBKH KOHEW IOBUHEH OyTH B HalleXKHOMY CTaHi i mepenbadae
IMonraga, MePiOIMYHUM OTJIS]] 1 IPOBEICHHS MepioAnvHOI (PYHKI[IOHAIBHOI OPTONEANYHOI 00pi3ku. [IpaBuibHUIA TOTIIS] 32
Vkpaina KiHIIBKaMH 1 KOIIMTaMH KOHS — Lie 3aropyKa HOro 310poB’s i 01aromnosy4Horo »uTts. be3 MoxinBocTi HOpMaIbHO

pyXaTHucs, Ball yIrOOICHEb PU3UKY€E OTPUMATH HU3KY 3aXBOPIOBAHb B TOMY YHCIIi TPaBMAaTHYHHUX. 3 OCTAHHIX Haii-
O1IBII OMIMPEHUM 1 HeOE3MEYHNM € JIaMiHIT. MeTolo Hanoi poOOTH IPOBECTH MOHITOPHHIOBI JOCIIIUKSHHS 010
MOIIMPEHHST TPaBMAaTH3My KIiHI[IBOK y KOHEH Ta 3alpoNOHYyBaTH HAHOLIBII ONTHMAJbHI CXEMH JIKyBaHHS 3a
BUSIBIICHUX IaTOJIOTii. MOHITOPHHIOBI JOCHIPKEHHsSI TPOBOAMINCS ynponaoBx 2022 poky Ha 0asi: KiHHOTO
xommiekcy «ConomaxiHo Pamdo» M. KuiB; kinHoro rocmomapcrBa «KK-delighty, M. boprHuui; kiHHOrO
rocrniofapctsa «Peabinitaniiinuii neHTpy kiayby nrobuteniB koHed Ta inmmx TBapmH Hippos» KipoBorpauckkoi
obmacti M. KpormuBHurpkuii. ITomupeHHs MaTONOTiH KIiHIIBOK y KOHEH MPOBOAWIM 3a 3aralbHONPHUHATHMHU
METOAUKAMH 31 BUKOPHCTAHHAM CIICLIAIBHOTO Ta JONOMDKHOTO OOJagHaHHA. IIpoBeeHUMH JTOCII/DKEHHIMH B
YMOBax KOHETOCIOAApCTB Ta KIHHOTO KOMIUIEKCY Y TBapHH BHSBICHI Maronorii KiHIIBOK, 30KpeMa: MepeioM
YOBHHMKOBOI KICTKH JIiBOi Ta30BOi KiHIIBKH, JIAMIHIT NpaBoi rpyIHOI KiHLIBKH, XPOHIUYHHUHN JIaMiHIT, nedopmarii
KOITUT 13 O3HaKaM¥ YaCTKOBOT'O PYIfHYBaHHS KOIIUTHOTO IiJOIIOBHOIO pory. Bxa3aHi maTosorii B X011 JOCTiIKEeHb
Oy BUSIBIICHI Y TBapHH Pi3HOTro BiKy. [IpoBeaeHuit aHati3 JO3BOJIMB BUSIBUTH HAHOIIbII PO3IOBCIOKEH] XBOPOOH
KiHIIBOK y KOHEl Ta IIPOBECTH BiANOBIAHI IiKyBaNbHi 3aX0AU. 30KpeMa, JUIsl TiKyBaHHS KOHEH 3 TOCTPUM JIaMiHITOM
PEKOMEH/IOBaHO 3aCTOCOBYBaTH KopMu «Havens» y nmoeHaHHI 3 JIOKQJIbBHUM HAKJIaJaHHSIM TJIHHA 3 JOJABaJIH JIO
Hel OKCHAY LMHKY Ta MOJAIbIIOK (iKCAIlielo OPTONMEIMYHMM B3YTTSAM Ta 3aCTOCYBaHHIM Marepiany «Magic
Cushion" Xtreme EU Hoof Packingy». OxpiM TOro mpoHnoHYy€eThCsS MapeHTepalbHO BBOAUTH Ipenapar «Menxokcu-
BeT». Y BHIAJKY XPOHI3allil TaTOIOTiYHOr0 MPOIECY PEKOMEH0BAHO IIPOBOIUTH OPTONEIHIHY PO3UUCTKY 3 OZa-
JIBIINM BHKOPHUCTAHHSM OB SI3KH 31 CrIeNiaabHOIO CYMIIIIIIO, IO CKIAIa€eThes 3 foqy Ta mykpy y npomopuii 1 : 50
Ky (ikCyBaJIM Ha ypakeHii KiHIIBIII 32 JOTIOMOT00 OMHTA Ta KJICHKOI apMOBaHOI CTPIUKHU. 32 IepeoMy YOBHUKO-
BOI KiCTKHM PEKOMEHJIOBAHO ITiCJI MEXaHIYHOI OYHCTKM Ha IiJONIOBHY IUISHKY OMMbK4e OO II'SITH HaKJIaJaHHS
crieniansHOro Marepiany Hoof Care, mo 3a0e3nedye MOBHOLIHHY po0OOTy MeXaHi3My KONHUTa XBOPOi TBapHHH.
3a BUSBIICHHsS y KOHE#l nehopmariiii peKOMEHIOBAHO i 3a0€3MEeYEHHS MO3UTUBHOTO TEPAreBTHYHHN edeKxT
MIPOBOJUTHU IX CBO€YacHy OOpi3Ky a IpH BUSBICHHI 30H pyifHYBaHHS 3aCTOCOBYBAaTH Ha IIiJ[OIIOBHY ITOBEPXHIO
xorut aepo3onbHo 10,0 % Miai cynbdar.
KutiouoBi ciioBa: KoHi, TpaBMaTH3M, KiHIIBKH, Ae(OpMaLlisi KOMHT, IAMiHIT, YOBHUKOBA KiCTKa, KOMUTHHII ir.
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Beryn

Sk 3a3na4atots Thiemann & Poore xBopoOu Komur €
OCHOBHOIO  TPHYMHOIO  IOraHoro ao0poOyty Ta
CMEPTHOCTI KOHei ychoMy cBiti. [TpoOiemu, mos’si3aHi i3
3aXBOPIOBAaHHAM KOIIMT, OOTOBOPIOIOTHCS B KOHTEKCTI
MOBEIHKY, J€TH, JIKyBaHHS Ta MpPOQUIAKTHKH.
OOroBOPIOIOTECSI  HAWMOMIMPEHINI  3aXBOPIOBAaHHS, B
TOMY YHCTIi JTaMiHIT, AedopMariii poroBoi Kamncymiu, XBo-
po6a 6ixoi minii [1].

Jns 3abe3medeHHs omopHOi Ta TUHAMIYHOI (PYHKIIIT
pYXOBOro  amapary  BaXIMBUM €  IiATPUMAHHS
y HaJI&)KHOMY cTaHi komwuT [2]. Sk 3a3Hadae, mepeBakHa
OLIBILIICT OPTONENIB TMOPYILICHHS B PYXOBOMY arapari
KOHEH MpPU3BOIUTH JI0 33aXBOPIOBaHb Yy JAUCTAJIBHOMY
BIJILTI. 3 HU3KH OPTONCIUYHUX 3aXBOPIOBAHb HAWOLIBIII
HeOezneynnM € saminit [3]. Kmacnuno mnatonoris
MMOYMHAETHCS 3 JIMCTOYKOBOTO IIApy CTIHKH, a 3a ii mpo-
rpecyBaHHs MIPU3BOTUTH 110 BiAIapyBaHHS
JIUCTOCKOBOTO POTY CTIHKH BiJ TpyO4acToro pory
BiHYMKA Ha ()OHI T'HIHHOTO 3aNaJIeHHs, SIKE TOIIHUPIOETHCS
Ha KONHUTHY KICTKY Ta CyIIPOBOJDKY€ETHCS €KCYHTYJISLIEO
[4-5].

Huska qociigHuKiB 3a3Ha4ar0Th, 110 JaMIiHIT, OQUH 13
HaHOIIBII BUCHAXKIIMBHUX CTAaHIB Y KOHEH, € Pe3yIbTaTOM
KUTPKOX CHCTEMHHX 3aXBOPIOBaHb. Lle BiZKpHUTTS pa3oMm 3
IHIIMMH ~ HEIIOJaBHIMH  po3poOKkamMu B Tamysi
JOCTIKSHHS JIAMIHITY CIIPOBOKYBAJIH TIEPETJIsi HAIIHX
KIIHIYHUX 1 JOCHIJHHUIBKAX CTPATEerid IIMOJ0 IBOTO
3axBoproBanHs. [lo-mepiie, JaMiHIT 3apa3 BBaKAETHCS
KIIHIYHAM CHHIPOMOM, TIOB’SI3aHUM 13 CHUCTEMHUM
3aXBOPIOBAaHHAM  (€HJOKPDUHHUM  33aXBOPIOBaHHSM,
cercucoM a0  CHHIPOMOM CHUCTEMHOI  3amajbHOT
BimmoBini SIRS) abo 3MiHOM Barm, a HE OKPEMHM
3aXBOPIOBaHHsM [6].

3araapHOBIIOMO, WO TpeTs (anaHra MaNbIs KOHS
MmiJBIIIEHa BCepeAWHI KOMHMTHOI KAICYyJH CHemiani3o-
BaHUM MIXKIIAJBIICBUM JEPMOCIIICPMATEHAM IIapOM,
IUTACTUHKAMH, SKi PYHHYIOTBCS TiJ dYac JIaMIHITY.
Sk 3a3navatote Laat & Pollitt 3a rocrporo namiHity
(bOpMyIOTHCS TIATOJIOTIYHI 3MiHU B Oa3aibHid MeMOpaHi,
sIKa CIIoyvae eminepMic i nepmy [7].

Cepen TpaBMAaTHYHHMX ypaKeHb Y KOHEW JIOCHTb
YacTO  JIarHOCTYIOTBCS ~ BIJPUBHI  NEpPEIOMH  Bif
JTUCTATBHOTO Kparw YOBHOMOMIOHOT KicTku. Ilepemomu
YOBHOMOMIOHOI ~ KICTKHM y  JIONIAT  3YCTPIYarOThCS
nopiBHSHO piaxo [8].

Eichenberger, Furst, Sanchez-Andrade, Geyer, &
Jackson, Ha OCHOBiI MpOBEACHWX OOCTE)KEHH KOHEH i3
nepeIoMaMH YOBHUKOBOI KICTKH B yMOBax (hakyJIbTeTy
Vetsuisse  L{ropixcbkoro  yHiBepcuTeTy  3poOHIN
BHCHOBOK, IO XipypriuHa ikcamis mapicariTaarsHIX
mepesoMiB (JIar-rBHHT) TEXHIYHO JOCHTH CKIIQJHA, aiie
MMOTEHIIIHO MOKPAIIy€e MPOrHO3 MOBEPHEHHS 10 poOOTH
npu6bau3Ho 10 80 % TBapuH. Skuio xipypriuHa dikcaris
HEMOXXJIMBA, TO AaBTOPH PEKOMEHIYIOTh IPOBOJHUTH
MiIKOBYBAHHSI JUTS MITHATTS I’ SITH cTOIH [9].

JlocuTh TOMIUPEHi cepel MaTooTiii KOHEH TakoX i
nedopmarii korut. Tak, CRomano, Ghilardi & Fimiani
3a pe3yJibTaTaM{ CKaHYIOUYOi eNEeKTPOHHOI MIKPOCKOIIi
3pasKiB 3a3HayalOTh, IO 3MIHM KONHMTHOTO pOTy
BUSIBJICHHI B POTOBIiH KarcyJi, Taki SK TPIIIUHN, XBOPOOH
001 JTiHIi, JIAMKICTh (OCOOJIMBO B MIJITHII TIi/IOIIBH),

napakeparo3 1 CHHII, MOXYTb OyTH OOyMOBIIEHI II€I0
KepaTuHO(DUIbHUX TpHOIB. [HIIN JOCTIIHUKK BUSBHIIH,
110 32 3a3Ha4YECHUX AaTOJIOTiH KOMUTHUH pir yciX BOCBMHU
KoHel OyB iH(iIKOBaHMI KEpPaTHHONATOTEHHUMH TI'pHOU
Trichophyton spp Ta Scopulariopsis  brevicaulis.
CEM BusBuIa cepiio3Hi 3MiHH CTPYKTYpH pOTiB Yy
3pa3kax poriB, iH(PIKOBAaHUX KEPATHHOMATOTCHHUMU
rpubaMu, MOPIiBHSHO i3 3JOPOBUM poroM KomuTa. Haii-
OlTBII  BHpPaXCHHMH 3MiHAMH OylIH  TIOTipIICHHS
TpyO4JacToi CTPYKTYpH CTiHKA pOTry, pyWHYBaHHS
POTOBHX IIapiB, IIOBEPXHEBHUH JII3MC OPOTOBUTNX KIITHH
Ta HasBHICTH TIpuOKoBuX enementie [10, 11].
Ha HasBHiCTL y MIKpPOCKOMIYHMX TpHOIB (akTopiB
3JIATHUX JI0 PyHHYBaHHS OPOTOBUIMX CTPYKTYp KOIHTa
BKa3yIOTh 1 iHIII gociigHuku [12].

VY cBitoBoMy MaciiTadbi XBOpoOH KiHIIBOK Y KOHEH €
JOCUTh TOUNIMPCHUMH TIIATOJIOTISIMM, IO 3aBIAIOTh
3HAYHOI IIKOJW 310pOB’I0 TBapWH, a iX BIIACHHKaM
€KOHOMIYHUX 30WTKIB, IO ITOB’SI3aHi 3 JIKYBaHHAM Ta
BiTHOBJICHHAM PYXOBOi aKTUBHOCTI TBapHH.

Meta gocaiaKeHHsI

Mertoro Hammoi po6oTu OyII0 IPOBECTH MOHITOPHHIOBI
JOCIIKSHHS IOA0 MOITHPEHHS TPABMATH3MY KiHITIBOK Y
KOHEH Ta 3amponoHyBaTH HaWOUIbII ONTUMAIbHI CXEMH
JIIKYBaHHS 32 BUSIBJICHHUX MaTOJIOTIH.

Marepianu i MeToau

MOHITOPUHIOBI JTOCIIPKEHHS IOJI0 MOLIMPEHHS Ta
BCTaHOBJICHHS HO3OJIOTIYHOTO TIpo(ifo  maToorii
ONOPHOTO  amapaty KOHEeH MNPOBOIOWIM  YIPOJIOBXK
2022 poxy Ha 0a3i pi3HMX KOHETOCHOJApCTB Ta KOM-
TIekciB. 30KpeMa, KiHHOTO KoMiuiekcy «ColoMaxiHo
Pango» m. KuiB Ta xinHoro rocrogapcersa «KK—delighty,
M. boptanui  KuiBcbkoi oOmacti a Takoxk KiHHOTO
rocromapcTBa  «PeabimiTalifHuil  HEHTPY — KIyOy
JAro0uTENiB  KOHeW Ta iHmUX TBapuH  Hippos»
M. KponuBHUIBKHI KipoBorpancekoi o0uacri.
JocnipkeHHIo MiggaBaad KOHEH pi3HUX BIKOBHX IpYII,
HOpiJ, i3 PI3HUMH YMOBaMH yTPUMaHHS Ta €KCILTyaTarlii.

[lepenymoBOlO Ui BCTaHOBICHHIO  JliarHO3y
nepeayBaio  3i0paHHS aHaMHE3y Ta KOMIUIEKCHE
oproneanyHe odcrexxeHHs TBapuHH. OcTaHHE Tependa-
YaJo OTJIsi TBAPHHHM B CTATHUIII Ta TUHAMIII, TAIBIIATOPHE
0o0CTe)KeHHSI ypa)XeHOl1 KIHIIBOK (ITocTaBa KIiHIIIBOK, iX
BHHOC, PUTM pPYXY, HasBHICTh KyJBIAaBOCTi), a0o
ypaXXeHUX [IUISHOK Ha MpeAMeT BUSBICHHA O3HAaK
3anajieHHsA. TakoX 341CHIOBAIIN JIOKAJIbHE TOCIIKEHHS
KonuTa (OTIAN, TUIAHIMETpis, BH3HAYCHHSA XapakTepy
nedopmarii, Tomio). 3a HOTpeOH MPOBOANIIOCS PEHTI€HO-
JOTIYHE JIOCHI/DKEHHS 3 BHKOPUCTaHHSM  PI3HHX
penrreHonoriynux anapariB (EkoRay Orange-9020HF ta
DIG-610) [13, 14].

[Ipn BCTaHOBNEHI y TBapWH JiarHO3y Ha JIAMIHIT,
XBOPHM TBapHHaM 3a MOTPEOH MPOBOJMIACS PO3UMCTKA
KOIUTA Ta HaJaBanacs MEpBUHHA XipypridHOI 0OpOOKH
ypaxeHol JUISHKH 32 3araJbHOIPHHHATOI B OpTONENil
TOCI i TOBHICTIO [15].

HasBHicTh medopmariii Konut Ta iX BHI BCTAaHOBIIIO-
BaJIM Ha Mi/CTaBi KIiHIYHOTO OTJISAY Ta MPOMIpiB KOIUT
33 JIOIIOMOIO JIHIWKKM 3 LIHOW NHOAUIKA | MM Ta
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inkiimepy [4]. OTpumani AaHi BHOCHJIHCS B YacCTHHY
MIPOTOKOJIY KIIHIYHOTO jaociipkeHHs kous [5]. ITicms
BCTaHOBJICHHI XapaKTepy CIIOTBOPEHHS POTOBOI KAICyJIH
BUKOHYBaJIM 00pi3Ky Konut. OLIHIOBaJIH CTaH KOIUTA Ta
3a MOTpeOM BHIIPABISUIM  JucOalaHC KOMUTa 3a
metoukoro 3a [lltpaccep [16]. [Ipu BusBICHH] OiNAHOK
THHUTTS TPOBOAWIM X MAaKCHUMajdbHEC BHUIAJCHHSA 3a
3arajJbHONPUHHATUMH MeToaukamu [17, 18].

PesyabTaTi Ta ix 00roBopeHHs

[IpoBeneHuMH B yMOBax KIHHOTO KOMILICKCY
«Comomaxino Pando» (M. KuiB) mociipkeHHAMHA 1100
HAsIBHOCTI MMATOJIOTIH B AUISHIN PyXOBOTO arapaTy KOHEeH
HaMu OyJ10 BUSIBIEHO (ppakTypy YOBHUKOBOT KICTKH JIiBOT
Ta30Bo1 KiHI[IBKH y kKoOuiH (puc. 1 a ta 0).

Puc. 1. [leperom 90OBHUKOBOI KiCTKH JIiBOi Ta30BO1

KIHIIIBKH y KOOMITH BikoM 14 poKiB (peHTTeHOTpaMa):
a. — YIamKu Kicmok; 0. — micye nepenomy

3a mepenoMy YOBHHKOBOI KICTKH JIBOI Ta30BOi
KIHIIIBKH Tl 49ac pyXy TBapUHH BiIMIYall BUPaXCHY
KyJbraBiCTh Ha YypakeHy KIiHIIBKY. 3a KIiHIYHOTO
OOCTEe)KEHHS JUCTANBGHOTO BiJIUTYy KIiHIIIBKA BHUSBISLTH
3ananpHui HaOpsK. OcTaHHIM OyB TapstauM Ta OOIIOYHM.
B cratnyHOMY NOJIOKEHHI TBapHHA BUBOAMIIA KIiHIIIBKY 3

omopu. OTJSIIOM MiJOMIOBHOI TUISHKA BCTAaHOBJICHO
HAasSBHICTH BaYKKO{ ITiKOBH Ha Mif0MmBi (puc. 2).

Puc. 2. Baxxka miakoBa 3 JOJaTKOBUMH TiJIKAMU
y KOOHMITH 32 IepeIoMy YOBHUKOBOI KICTKH
JTIBOT Ta30BO1 KIHIIIBKA

[TocnigoBHICTE JIiKyBaHHS XBOpPOI TBapWHH Tependa-
yana, BHAAJCHHs  IJKOBH, siKa  MPOBOKyBasia
(opMyBaHHSI TATONOTIYHOTO MpoIecy, (OpPMyBaHHS
HaJeKHUX yMOB JUIA aMOpPTH3alii I'ITKOBOI IUIIHKH,
II0 B CBOIO YEPry BiJHOBIIIOBAIO MOPYIIEHUH MeXaHi3M
poboTn KomuTa. 3 LI€I0 METOI  3aCTOCOBYBAJIU
opronequyHuii  TBepaitounii Matepian Hoof Care
Ta MPOBOAMIIM ITiJKOBYBaHHS TBapuH (puc. 3).

Puc. 3. [IpumacoBana Kpyria miaKoBa Ha
TBepaitoumii Binoutkoswii Mmarepian Hoof Care

Ha momeHT 3akiHueHHs croctepexenHs (1,5 mic.)
OyJI0 BCTAHOBJICHO HACTYIIHE, Y TBAPHHHU IOKPAIIUBCS
3arajJbHUi CcTaH. 3a3Ha4yeHe NPOSBIUIOCS B 3MEHIICHHI
CTYNEHIO KyJIbraBOCTI (TBapuMHA crupanacs Ha XBOPY
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KIHI[IBKY B CTaTHYHOMY TOJIOXKeHH1). BapTo 3a3nHauurn,
0 TMOBHY Mpale3JaTHICTh TBapHHA  BiJHOBHJIA
puOIM3HO Yyepes miBpoKy. Ha micui nepenomy BUSIBIISUIN
Mil[He YTBOpeHHs (hiOpO3HOT TKaHWHH, sIKa He TypOyBajo
TBapUHY.

B ymoBax kinHoro rocmnomapcrBa «KK-—delight»
(M. BopTHHMYi) y KOOMIM yKpaiHCHKOI BEPXOBOi ITOPOIH
BikOM 18 poKiB 3a HaciiIKaMH JOCIIJKEHb BCTaHOBJIE-
HUH NiarHO3 JIaMIHIT MpaBoi TPYIHOI KiHIIBKA. JliarHO3
YCTaHOBJIOBAIM KOMIUIEKCHO, 30KpeMa BpaxOBYBald
JlaHi KIIHIYHOTO OTJISAY Ta MPOMIPIB 30HH ypakeHHS Ta
MiATBEPIKYBAIH PEHTTCHOTPAPIuHO y IBOX MPOCKIIiSX

(JraTepo-MemiaibHIN Ta TOPCO-BEHTPANIBHII) i3 BUKOpHC-
TaHHSIM [TOPTAaTUBHOTO peHTreH amapary DIG-610.

3a BKa3aHOI NaTOJIOTii, y TBAPHHU OYJIO BUPAKEHHUM B
CTaTUYHOMY IIOJIOKEHHsI TIEPEHECEHHsI Bard Tijla Ha
Ta30Bl KIHI[IBKA. Takok 3HAYHO BHUPAKCHOK Oyiia
cinadbkicTh KIiHIIBOK (i1 Jilerko OyJ0 BHBECTH 3 ONOPH
ITOBXAOYH 3 HE3HAYHUMHU 3yCWUIIME). B muHaMii
BUSIBISUIM  ONIPHY  KyJbraBicTb. JIokambHO — KpiMm
CHMITTOMIB 3anajieHHs BUSBIISLIN YaCTKOBE

BiJIIIapyBaHHA KONHUTHOI CTIHKA B O1YHIH 3a9eITHiH CTiHII
(puc. 4 aTa4o).

Puc. 4. JlamiHiT npaBoi rpyAHOT KiHIIBKH Y KOOHIIH YKPATHCHKOT BEPXOBOI MTOPOIH:
@. — KIHIYHI 03HAKHU JIAMIHITY; 6. — 1aHi peHTTeHOrpahiTHOro 0OCTEIKESHHS

3a BCTAHOBJIEHHS [liarHO3y IiCIsl MEXaHI4HOI
OYHMCTKHA KONHUTA TBapuHI IMPOBONWIM BHKOHAHHSI
MIEPBUHHOI XIpYpriuHOi OOpOOKHM ypakeHOl IUISHKU 3a
3araJlbHONIPUIHATOI0 B OPTOMEAii mocimigoBHICTIO [15].
B nopanpmioMy JIOKaJbHO 3aCTOCOBYBAIM TIIMHY 3
OKCHJIIOM IIMHKY Ta (piKCyBald OPTONECTMYHUM B3YTTSIM
3Bepxy (3actocoByBanmu Matepian «Magic Cushion»
Xtreme EU Hoof Packing) Ta mapenTepanbpHO 3acToco-
ByBaJIM npenapar «MeJoKCHBET» BiAMOBIHO 10 HacTa-
HoBu. OKpiM TOro, 10 CKJIaay pamioHy TBapHHU
JI0IaTKOBO BBOJWJIM, HU3bKOKAJIOPIHHUI 3 IiABUILCHUM
BMICTOM BOJIOKOH , 3H)KEHHM DPIBHEM KPOXMalIO0 KOpM
«Havensy». OcraHHili MICTUB aHTHOKCHIAHTH, HEOOXIiJ-
HUM Ul TEpaneBTUYHOTO BIUIMBY piBEHb OIOTHHY
MIOCHJICHOTO BiTaMiHAMH Ta MiKpoelleMeHTaMHu. Takox
BiH CTUMYJIIOBAB Y XBOPOI TBapWHH JKyBaHHS Ta CIMHO-
BUIUIEHHS.

IMicns 8 wMics4HOrO  JKYBaHHS
BigHOBIIEHHS KonuTHOI cTiHku Ha 80,0 %.

[IposeneHi pocmimkeHHs Ha 0a3i «PeabinmiTamiiHoro
LHeHTpy KIyOy IOOHWTENiB KOHEW Ta IHIIMX TBapwWH
Hippos», mo y M. KponBHUIIEKOMY JJO3BOJIMIIH BUSIBUTH
5 TBapmH y SAKHX OyJI0 [iarHOCTOBAaHO O3HAKH
pYHHYBaHHS MiZOIIOBHOTO POTY.

3okpema, y 13 piuHOoi KOOWIM BaroBoi HOpoxu a
BiZIMIYaJM O3HAKH PYWHYBaHHS MiZOIIOBHOIO POTy Ha

criocrepiraiu

JiBIM TpynHiA KIHIIBII (pHc. 5) OLIbII BHpaXKeHE Ha
JarepanbHOMY Oorli KonuTa. B nux pinsHKax pir BTpadas
NpUTAMaHHy #HOMY Millb Ta MaB YHCJICHHI O3HAaKH
pyHWHYBaHHS.

Puc. 5. PyiinyBaHHS NiIOIIOBHOT'O POT'Y ITiIOIIBH JiBil
Tpy/JHIN KiHIIBLI Y KOOMJIM BaroBoi nmopoau
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Jemo Bimpi3Hsuiacs KapTHHA 3a THUTTSA OLIO1 JIiHII.
Tak, y 10-u piuHoi koOMIM yKpaiHCBKOI BEpXOBOI
OPO/TH, Ha TIPaBiii TA30B1M KIHINBIN B JUISHII 01101 JTiHIi,
ICIISt OPTONEANYHOT PO3UUCTKU BiAMIYaIM MAaTOJIOTIUHI
3MiHHU. 30Kpema OiYHi TOBEpXHi B 30HI OUIOI JiHIT Mamu
O3HaKu THUTTS (pHc. 6), Koiip OyB 3MiHEHHUH Ha YOPHUH.

Puc. 6. ['aurTs Oi101 NMiHIT HA paBill TA30Bil KIHITIBIN
YKpaiHChKO1 BEPXOBOI OPOAH

Cxoxoro Oyna kaptuHa y Oesnopoanoi 10-piuHoi
KOOWJIM, Ha Ta30Biil MpaBiii KIHI[BII BUSBIISUIN O3HAKH
THUATTA OIYHMX 4YacTWH OLIOi JIiHIi Ta YyacTKOBe pyHHY-
BaHHs IIJONIBM Ha NpaBiii yacTuHi komurta. Y Oe3-
MOPOHOro Biciioka Siika 8-pigHoro Biky. Bimmivamu
nedopmanito Ta30BHX KiHIIIBOK Ta O3HAKU PYHHYBaHHS
IiJIOIIOBHOTO POTY, OCTaHHIH Ha MiIOLIBI YTBOPIOBAaB
TOBIIMHOIO Ha JIEKiNbKa MUIIMETpPIB map 3pyHHOBaHOTO
KPHXKOTO pOTy TiJ SKAM 3HaXOOHUBCS MOTOHIICHUI
TBEPAUH PIT MiAOIMIBH

[Ipn BUSIBNEHH] IUISTHOK THUTTS TPOBOIMIM iX Mak-
CHUMallbHe BUIAJCHHA 3a 3araJbHOIPHHHATHMH METO-
mukamu [17, 18]. YpakeHy moBepxHIO IBi4i Ha A00Y
00pobmsiin 10 % mnpenapaTom Mifi cynbdary NUIIXOM
aepo3osibHOrO posnuieHHs. Ciij 3a3Ha4uTH, WO 3a
nanumu HaykoBuiB Hertta Pirkkalainen, Dorte Dépfer,
Timo Soveri, Minna Kujala- Wirth edexTuBHICTH BuILle-
3a3Ha4EHOI JIIKYBaIbHOI 0OpOOKM TBapuH i3 OpTOIeny-
HOIO TATOJIOTIEI0 3a i MPaBHJIBHOTO MPOBENCHHS MOJXKE
caratu 97,0% [19, 20], mo € MOOCUTh BHCOKUM

pe3yIbTaToM.

Y ko0 ykpaiHChKO1 BepX0BOi mopoau, 11- pigaoro
BIKy BigMiYand TpU PO3YHCTII Ta30BUX KiHI[IBOK
BiIMIYaIM THUATTA OuUr01 miHIl Omk4Ye 10 ITSITH
(puc. 7aTa70).

Puc. 7. T'uutTs 61007 niHii Y koOMM ykpaiHCbKOT BEpXOBOi HOPO/AM B JUISHII OJMXKYE 70 11 SITH:
@. — IiIOIOBHA JiJISIHKA O PO3YUCTKH, 6. — THUTTS OLI01 JIiHIT Ta pyHHYBaHHS MiTOLIIBU

XBOpHUM TBapWHAM 32 BUSBJICHHI IUSIHOK THHTTS
MPOBOIMJIN iX MakCHMaJbHE BHIAICHHS, Ta aePO30JIbHY
00poOKky Mimi cyabsdarom 10,0 %.

o

TakoX y OHI BUSBIIJIM HAJIMipHE BiJPOCTaHHS KOIHT-
HOTO POTY Ta 3MiHYy HOT0 IIOBEPXHi, BiH CTaB XBUISICTHM Ta
B JIUISHII BiHYKKA BTpavaB Ti1a3yp (puc. 8 a ta § 0).

Puc. 8. XpoHiunuii 1amiHIT y TOHI:
a. — 0bpizani HAOMIPHO 6iOPOCI, 0. — PYUHYBAHHS NIOOWEU
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[Ticnst BcTaHOBIEHHS [iarHO3y Ta BIAMOBIAHOT
OPTOIEIMYHOI PO3UMCTKH 3 TOJAIBIINM BUKOPHCTAHHAM
MOB’SA3KH 31 CIEIIaJbHOIO CYMIIIIIIO, [0 CKJIAIA€ThCS 3
Hony Ta uykpy y npomopuii 1:50 sky ¢ikcyBanu Ha
ypaXKeHid KIHIIBI[I 3a OTMIOMOrOK OWHTAa Ta KJIEHKOT
apMoBaHoi cTpiukd. OKpiM TOTrO XBOpiH TBapuHi OyI0
MIPU3HAYCHO  3TOZIOBYBAaHHS  CIEIIAIBHOIO  KOPMY
«Harvens», 1m0 € peKOMEHJOBaHWUM JUIS KOHEH 3
JIaMIiHITOM Ta JIOKaJIbHO IICJISl OPTONEIMYHOI PO3YUCTKU
BHKOPHCTOBYBAJIM CyMilli Homay Ta Iykpy, OWHTa, Ta
KIeiikoi apMOBaHO! CTpiukH ais (Qikcamii MOB’S3KH Y
mponopii 1 : 50.

BucHoBku

JlociiKkeHHSAMHU BCTAaHOBJICHO, 1110 B YMOBaX KIHHOTO
komiiekcy «Cosomaxino Panwo» w. KuiB; kiHHOTO
rocrioapcta «KK—delight», M. bopTHuUui; kiHHOTO TOC-
nogapcrBa «PeabuniTaniiHuii EHTPY KiIyOy JToOUTENIB
KOHe# Ta inmmx tBapuH Hippos» KipoBorpancekoi 00a-
cti M. KponuBHHIIBKUET y KOHEH  pEECTPYIOTHCS
3aXBOpIOBaHHA  KiHIIBOK. Ho3zomorivaméd  mpodins
MaToJorii KIiHIIBOK OyB MpEICTaBICHUH MEPerIoMOM
YOBHUKOBOI KiCTKH Ta30BO1 KiHIIBKH, JTAMiHITOM, XPOHi-
YHUM JIaMiHITOM, JeQOopMaIli€fo KOMHUT i3 O3HaKaMu
YaCTKOBOT'O PYHHYBaHHS KOIUTHOTO IiJIOLIOBHOTO POTY.
3anpornoHoBaHi METOJM JIIKyBaHHS BHSBUIIUCS IOCHTh
e(peKTUBHUMH Il KOHEH CTPaKIalo4yMX Ha Pi3HI BHIH
OpTONEIMYHOT ITaTOJIOTI.

Ilepcnexmusu nodanvuux docuiodxcens. Ilnanyerbes
MPOBEICHHS MOAANBIINX MOHITOPHHIOBHX JOCIIKSHB 3
METOIO BHSIBIICHHSI TPAaBMAaTHYHUX YPAKEHB y KOHEH.

Konduikr inTepecis

ABTOpU CTBEPIUKYIOTH IIPO BIJCYTHICTH KOH(MIIKTY
iHTEepeciB 1010 iXHBOIO BHKJIALy Ta pe3yJbTaTiB
JOCII1DKEHb.
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In mechanical engineering, there is a steady trend of manufacturing large-sized metal products from carbon steels
with protective corrosion-resistant non-metallic coatings on surfaces in contact with aggressive environments. This
allows you to abandon the use of expensive nickel-chromium-molybdenum steels and special alloys such as
hastelloy, remanite, and others. At the same time, the process of blast-jet preparation of working surfaces for
applying such coatings plays a major technological role, as it ensures the strength of the adhesion of the protective
coating to the metal base of the product. A robotic system for shot blasting of free surfaces of products is proposed,
consisting of a mobile robotic module, a precision electronic tool for scanning the processing surface and a central

Poltava State Agrarian

University, microcontrol module for controlling the complex. An improved shot blasting cleaning technology is presented with
1/3, Skovorody str., full integration of the technical characteristics of the created automated system and mutually agreed set and
Poltava, 36003, consequent parameters of shot blasting. The system allows remote processing of metal surfaces of free volumetric
Ukraine and spatial forms (missile hulls, aircraft fuselages, tanks for storing toxic liquids, torpedo hulls, hulls of chemical,

biological, food, medical and other storage devices, hulls of ships and submarines) in compliance with high
productivity, processing quality, minimization of energy and economic indicators and environmental safety. The
practical value of the development is revealed in the production of capacitive products that are operated in special
conditions and require reliable protection from the destructive aggressive effects of chemically active environments,
high pressures and temperatures. The proposed technical-technological solutions can be used in the defense and
civil-industrial sectors as a high-tech and economically justified alternative to other cleaning methods and common
time-consuming manual labor for the preparation and corrosion protection of metal surfaces of products. The
proposed automated shot blasting cleaning system will provide the following main advantages: improvement of the
quality of processing of free surfaces of metal products; the possibility of online monitoring by a central
microcontroller device according to the state of the processed surface; energy saving; ecological safety; versatility;
minimization of the influence of the human factor on the process; reduction of technological time for product
processing.
Keywords: shot blast cleaning, metal surface, robotic complex, protective non-metallic coating.

ABTOMATH30BaHAa CHCTeMA APOOOCTPYMHUHHOI 00pPOOKH BUILHUX MOBEPXOHb
MeTaJieBUX BUPOOiB

O. B. T'opux | O. M. bpukyHn | O. M. Ianos | C. b. KoBanpuyk | B. B. MypasiboB

VY ManmmHOOy1yBaHHI CIIOCTEPIraeThes CTiMKa TEH/ICHIIsI BATOTOBJICHHSI METAIEBUX BEJIMKOrabapuTHUX BUPOOiB
13 BYTJIEIEBUX CTaNeH i3 3aXMCHUMH KOPO3iHHOCTIHKAMYU HEMETalIeBUMH ITOKPUTTSIMH IIOBEPXOHb, KOHTAKTYIOUHX
i3 arpeCHBHUM CEPEIOBHIIIEM, IO 103BOJISE BiIMOBUTHUCS BiJl BAKOPUCTAHHS JOPOTHX HIKEIb-XPOM-MOJIIOACHOBUX
cTajiel i crenialbHUX CIUIABIB THITYy XacTelNO M, peMaHiT Ta iHi. [Ipu npoMy npouec Apo6oCcTpyMUHHOT MiATOTOBKU
PO6OYHX TOBEPXOHB, JUISl HAHECEHHS Ha HUX TaKHUX [OKPHUTTIB, IPA€ FOJOBHY TEXHOJIOTIYHY POJIb, OCKIIBKH 3a6e3-
Hevye MilHICTh 34CTUICHHS 3aXMCHOTO TOKPHUTTS 3 METAJICBOIO OCHOBOIO BHPOOY. IIpomnoHyeThcs poGoTH3oBana
cucrema IpodoCcTpyMUHHOT 0OpOOKHU BUIBHUX IIOBEPXOHb BUPOOIB, SKa CKIIAAETHCS 3 MOOLIEHOTO POOOTH30BAHOTO
MOJyJIs, MPELH3iHHO-EIEKTPOHHOT0 3aco0y CKaHyBaHHsS OOpOOJIIOBAIbHOI MOBEPXHI i IEHTPAIBLHOIO MiKpO-
KOHTPOJIBHOTO MOJyJis KepyBaHHs KOMIUIGKCOM. IlojaHa yJnOCKOHAJeHa TEXHOJIOTis ApOOOCTPYMHUHHOIO
OYHUIIEHHS 3 MOBHOIO YB’S3KOI0 TEXHIYHHX XapaKTEPHCTHK CTBOPCHOI aBTOMATH30BAaHOI CHCTEMH 1 B3aeMO-
Y3TrO[UKEHHX 3a/IaHMX 1 HACHIJKOBHUX MapaMeTpiB apodocTpyMinHsa. CucTeMa 103BOJISE MPOBOAUTH AUCTAHLINHY
00pOOKy METaIeBHX IIOBEPXOHb BUIBHUX 00'€MHO-IIPOCTOPOBHX (hOpM (KOPITyCH PaKeT, (Hro3eisvKi JiTaJbHUX ara-
pariB, pe3epByapu a5 30epiraHHs TOKCHYHUX PiIUH, KOPITyCH TOPIE]], KOPITYCH XiIMiYHUX, O10JIOT1YHUX, Xap4OBHX,
MEIMYHHMX Ta IHIIMX €MHICHHX arapaTiB, KOPIYCH KOpaOIiB i MiJBOJHMX YOBHIB) 3 JOTPUMAaHHSIM BHCOKOI
HPOYKTHBHOCTI, IKOCTi 00pOOKH, MiHIMi3allii €eHepreTHYHNX i eKOHOMIYHHX ITOKa3HHKIB Ta €KOJIOTIYHOI OE3IIEKH.
IIpakTu4Ha LiHHICTH PO3POOKH BUSBIISIETHCS MPH BUTOTOBJIEHHI €MKICHMX BHUPOOIB, 10 €KCIUTYaTYIOThCS B
0COOJIMBHX YMOBaX i HOTPeOyIOTh HAIIITHOTO 3aXUCTY BiJl pyHHIBHOTO arpeCUBHOT'O BIUIMBY XiMiYHO aKTUBHHUX
CepeOBUIL, BUCOKHX THCKIB Ta TeMIIEpaTyp. 3alpOIIOHOBAaHI TEXHIKO-TEXHOJIOTIYHI DIlICHHS MOXYTb OyTH
BHUKOPHCTaHI B 000POHHIH Ta IIMBLUILHO-IIPOMUCIIOBIH Tally3siX SIK BUCOKOTEXHOJIOTYHA Ta EKOHOMIYHO BUIIPaBJaHa
aJbTepHaTHBA IHIIUM METOAaM OYKMCTKH 1 MOUIMPEHiH TPYAOMICTKIN py4Hiil mpaii 3 MiATOTOBKH Ta KOPO3iHHOTO
3aXUCTy METAJIeBUX IIOBEPXOHb BHPOOIB. 3alpornoHOBaHA aBTOMATH30BaHA CHCTEMa JPOOOCTPYMUHHOI 00pOOKH
3a0e3MeUnTh TaKi OCHOBHI NepeBaru: MiJBUILEHHS SKOCTI 0OpOOKM BUILHUX IOBEPXOHb METAJIEBUX BHPOOIB;
MOXJIMBICTb OHJIAIIH-MOHITOPHHIY LIEHTPAIEHIM MIKPOKOHTPOJIEPHUM IIPUCTPOEM 3a CTAHOM 0OpOGIIFOBaHOL
MOBEPXHi; CHEProOUIaUIMBICTh, €KOJIOriuHa Oe3IeKa; YHIBEepCalbHICTh;, MIHIMI3allisl BIUIMBY JIFOJCHKOTO
(hakTOpy Ha MPOLIEC; 3MEHILEHHS TEXHOJIOTIYHOTO 4acy Ha 00poOKy BHpOOY.

KmiouoBi cioBa: npoOoCcTpyMUHHE OYMINECHHS, MeTaleBa MOBEPXHS, MOOLIBHHI POOOTH30BaHUH MOIYIIb,
3aXUCHE HEMEeTaJIeBE TOKPUTTSL.

[TonTaBchkuii nepskaBHUNA
arpapHHUi yHIBEPCUTET

M. [TonTaBa,

Ykpaina

Biomniorpagiunnii onuc aus uuryBanns: [opuk O. B., bpukyn O. M., Isanos O. M., KoBanbuyk C. b., MypasnboB B. B. ABromaTn3oBaHa cuctema
JIpoOOCTpYMHUHHOT 0OpOOKH BUILHHUX MTOBEPXOHb METAJIEBUX BUPOOIB. Scientific Progress & Innovations. 2023. Ne 26 (2). C. 122—128.

Scientific Progress & Innovations e 26 (2)
122


https://journals.pdaa.edu.ua/visnyk
mailto:oleksandr.brykun@pdau.edu.ua
mailto:oleksandr.brykun@pdaa.edu.ua

Beryn

VY mpakTHii MamuHOOYIyBaHHS IJIsI BUTOTOBJICHHS
JeTarnei i Hepo30ipHUX CKIaJaIbHUX OIMHHUIE POOOYNX
MallMH yce 4YacTillle BHUKOPUCTOBYIOTbCS KOMIIO3HUTHI
Marepiany, sSKi MarTh MIIHY OCHOBY 1 CTIHKy [0
arpecUBHOTO BIUIMBY XIMIYHO aKTHBHOTO CEpEIOBHIA
noBepxHi0. Take edexkTHBHE TOEAHAHHSA (I3UYHUX
BJIACTHBOCTEH JOCSTa€ThC M TNpPU BHUKOPUCTAHI ISt

BUTOTOBJICHHA  MPOMMUCIIOBUX BI/IpO6iB BYTJICTICBUX
crajgeii 13 3aXMCHUMU TOKPUTTAMHA (CKJ’IOBI/IZ[HI/IMI/I,
KepaMquI/IMI/I, CKJ'IOKpI/ICTaJ'Ii‘IHI/IMI/I, PE3MHOBUMMU,

MOJIMEPHUMH Ta IHIIUMH). 3aCTOCYBAaHHS 3aXHCHHX
HEMETAJICBUX ITOKPUTTIB JO3BOJSIE BiIMOBHUTHCS BiX
BUKOPHCTaHHA KOPO3IMHOCTIMKHX HOPOTHX HIKeNb-
XpOM-MOJTIOICHOBUX CTaJIeH 1 CIIeIiabHUX CIUIAaBIB THITY
xacTesnol, pemauit Ta i [1, 2]. Ciig BigMITHTH, 1110 B
YkpaiHi HiKeJIb, SIK OCHOBHHI KOMIIOHCHT 11 OTPUMAaHHS
CICIiaIbHUX CTaJICH 1 CIUTAaBIB € CTPATErTYHHUM METAJIOM.

[lepen HaHEeCEHHSM 3aXHCHOTO  HEMETAJEBOTO
MOKPUTTSL Ha IOBEpPXHI BUPOOIB 13 ByrierneBoi craii
BUKOHYIOTH TEXHOJIOTIYHY TIiJrOTOBKY LHMX BUIBHHX
1oBepXoHb. EQEKTUBHMM METOJOM MiJArOTOBKH IOBEp-
XOHB € pobocTpymuHHa 00podka ([10), y mporeci skoi
BiIOYBA€THCS HE TUTHKHM BUJAIICHHS OKUCHUX BiIKIIQJICHB
(oxanman) ane i GopMyBaHHS Ha OYMINCHIH MOBEPXHIi
PIBHOMIpPHOI MIOPCTKOCTI i3 3aJaHUMH T€OMETPHIYHUMU
mapaMeTpamMu  penbedy, SAKi  COPUSIOTH  MIITHOMY
LICIVICHHIO IPYHTOBOTO IIApy 3aXHCHOT'O HEMETAaJIEBOTO
TTOKPHUTTS 3 MEeTaJIeBOI0 0cHOBOIO. [To eHeproemuocti JJO
HE MOCTYHAETHCSI abpasuBHOMY  mUIi()yBaHHIO,
a 1o THYYKOCTI — ITOMITHO IiepeBepliye ioro [3, 4].

[TigBuIIEHHS CTIKOCTI MOBEPXOHb JeTasieii 1 By3IIiB
i3 HEIOpOTrMX HHU3bKOBYIJIELEBHX CTajled IUIIXOM
HaHECEHHS Ha iX IOBEPXHIO Ha crajii HamiBdaOpukaTiB
3aXUCHUX HEMETAJIeBUX MOKPUTTIB [5, 6], mo 3a
XIMIYHOIO CTIHKOCTi ITOMITHO IEpEeBEpIIYIOTh BiZOMi
Hep>KaBilovi CTaIi i CTIeliabHi CIUTaBH € MEPCIIEKTHBHUM
3aco00M  MiABHMIIEHHS HamiffHOCTI 1  TpUBAJIOCTI
eKCIUTyaTarii TeXHikd. TOMy yTOCKOHAJIEHHIO TEXHOJIOT11
JIpOOOCTPYMHHHOTO OYHIIECHHS METaJeBUX HOBEPXOHb
MPUIUIAETECS  Halle)kHAa  yBara  JOCHITHUKIB — H
KOHCTPYKTOPIB.

ABtopamu [3, 7, 8] po3po0iieHO MPaKTUYIHI peKOMEH-
Janii 100  KOHCTPYIOBaHHS Ta  3aCTOCYBaHHS
BUCOKOIIPOJyKTUBHUX  YCTAaHOBOK JUId  peasizalii
MpoIecy CTPYMUHHO-aOpa3uBHOI 00OpOOKH  JpiOHHX
aerayneil. s OWIiHAPUYHUX ITOPOXXHUCTHX BHUPOOIB
BiJloMa BaKyyMHa JpoOOCTpyMHWHHa YCTaHOBKa (ipMu
Blastrac. Bona wmae 3amkHyTHH 1HKI aOpasuBy i
OYMIICHHS TPOXOJUTh B OOMEKEHOMY HPOCTOPi
CTPYMHHHOI HaCaJKH. 3 METOKO IiIBUIIECHHS ITPOIYKTHB-
HOCTI, TOYHOCTi TIO3HIIIOHYBaHHA JIETalli B 30HI 00pOOKH
Ta KepyBaHHS I1apaMeTpaMy NpOLECy, BUKOPHCTOBYIOTh
IpoOOCTPYMHUHHI KaMepH Ui OYHCTKH MTOBEPXHI BHPO-
0iB, 110 MArOTh MaJUil i cepemHid po3mip abo CKIAaHy
mpocTopoBy ¢opmy. BoHu o00magHaHHI CHCTEMaMu
300py, OYMCTKM 1 HaKOIUIEHHs aOpa3uBy, (inbTparii
1 BEHTWISALIT TOBITPS, TPAaHCIIOPTYBaHHsI BupoOiB [9, 10].
[Ipore omepamis ouuIIeHHS MOTpedye pPYyYHOTO
MIepEeMILIIEeHHS y3/I0BK KPUBONIHIITHUX TOBEPXOHb.

Iaon Bimomi mpuerpoi [11, 12, 13], mo 3xarHi
OUMIATH BHYTPIMIHIO TOBEPXHIO BEIMKOradapUTHUX

3arOTOBOK MEXaHi30BaHi, aje HEe MarTh CAMOXITHHX
MeXaHi3MiB i nepecyBaHHs. Lli Hemonmiky BUpIiLIeHi y
npuctposix  [14, 15], BuUKOHaHMX y  BUDIAOL
TPaHCIIOPTHOTO 3aco0y 3 MNPUBOJOM, 3/IaTHUM BUIBHO
TIepecyBaTUCsl BCEPEIMHI pe3epByapa 10 TOPH30HTAIb-
HUX IUIOMMHAX JHUMA. MoOimpHHNA pobot [16] mms
MEXaHIYHOTO OYHIIEHHS KOPITYCY CyIHA MOXKE HEPYXOMO
yTpUMYBaTHCS Ha MOBEPXHI KOPIyCy 3a IONOMOTOI0
MAarHiTiB.

VY psini OXOpOHHUX JOKYMEHTIB OIIFCAaHO OKpeMi
3acobu aBromarm3anii mporecy JJO BemmkorabapUTHHX
HWIIHAPHYHUX ~ BUPOOIB,  30KpeMa, aBTOMATHYHI
MaHIMyJIATOpH 1 caMoximHuid Moayib [17], 3acTocyBaHHs
SIKUX JICTIO OOMEXYEThCS TEOMETPIEI0 Ta KOHCTPYKIIIED
o0OpobOmoBaHoro  BupoOy. TeopeTwyHi OCHOBH Ta
peKoMeHanii MPakTUYHOTO 3aCTOCYBaHHS PE3yJIbTATIB
JOCIIIKEHHS, 3 yB’SI3KOI0 TEXHOJIOTIYHUX IapaMeTpiB
mporiecy, npuseneHi B [18-21]. He3paxaroun Ha 3HauYHI
HayKOBO-IIPaKTHYHI JOCATHEHHS B MO/IEpHi3allii mporecy
IpoOOCTPYMIHHS, MAITMHOOYMiBHI 3aBOIU TOTPEOYIOTH
TTOANBIINX 1HHOBAIIIH 13 3aCTOCYBaHHAM pOOOTH30BaHIX
3ac0o0iB i3 KOHTpOJEM SKOCTI 0OpoOIIeHOI MOBEpXHi
B aBTOMaTHYHOMY pEXHMI, 110 TapaHTyBaTHMe
HAJIHHICTh 3aXUCHOTO MTOKPHUTTSI.

Merta gociigKeHHs

Mertoto poOOTH € CTBOpEeHHS! (DYHKIIIOHATBHOT MOJIEII
aJIalITUBHOTO POOOTOTEXHIYHOTO KOMIUIEKCY Jpo0o-
CTPYMHHHOI OOpOOKM BUIBHHX IIOBEpXOHb METaJEBUX
BUPOOIB 13 ITOPUTMIYHAM OOTPYHTYBAHHSAM PEXUMHHUX
mapaMeTpiB peaizamii TEXHOJIOTIYHOTO MpoIecy s
3a0e3MevyeHHss BUMOT IOJO0 SIKOCTI 00poOIIOBaHUX
MTOBEPXOHb NIepe/] HAHECCHHSM Ha HUX KOPO31HHOCTIHKIX
3aXHUCHAX HEMETAlleBUX IOKPUTTIB i3 (opMyBaHHIM
MIITHOTO Ta PIBHOMiIpHOTO Oap’€pHOTO Imapy.

OCHOBHI 3aBIaHHS pOOOTH: BCTAHOBHTH BHXIIHI Ta
HACJIIIKOB1 TEXHOJIOT1YHI TapaMeTPH; PO3POOUTH TEXHO-
JIOTIYHy Ta (YHKIIOHAJIbHY CXEMH aBTOMAaTH30BaHOTO
POOOTOTEXHIYHOTO  KOMIUIEKCY  JAPOOOCTPYMHHHOT
0OpOOKM BIIBHUX TIOBEPXOHb METAJIEBUX BHPOOIB
amapaTiB i3 3aco0aMH KOHTpPOJIIO SIKOCTI 00poOJIeHOT

MOBEPXHI 1 KOPEKTYPH TEXHOJIOTIYHHX PEXHMIB;
pO3pOOMTH  TOKPOKOBHH  alIrOPUTM  BU3HA4YCHHS
pamioHaNbHUX  TEXHOJIOTIYHUX  PEXHMIB  JIpobo-

CTPYMHUHHOTO OYMIICHHS IS JOCSTHEHHS Hamepen
3a7aHo1 SKOCTI Ta HPOAYKTUBHOCTI JApoOOCTpYMHUHOL
00pOOKH; MPOBECTH TEXHIKO-CKOHOMIUHY OIIIHKY 3aIpo-
MIOHOBAHOI aBTOMAaTH30BaHOI CHCTEMH.

Marepianu i meToau

Jnst TOCSTHEHHSI METH BHKOPHCTOBYBAJIMCS JIOT1UHI
METOJM TIOUIYKOBOTO KOHCTPYIOBAaHHS, B SIKHX Iiepe-
Ba)kKalll aJITOPUTMIYHI TIpaBWiIa aHANi3y, TOPIBHIHHS Ta
y3aranpHeHHs. CrioyaTky OyB 3acTOCOBAaHMH acIeKTHHH
MiAXiA, M0 TO3BOJIIO MIPH HASIBHOMY JOCBiAiI TBOPYOTO
KOJNICKTHBY  BHKOHABI(IB  aKIGHTYBaTH yBary Ha
IOCHIHKEHH] HAHOUIBIIT BATOMUX CKJIAOBHUX TEXHOJIOTY-
HOTO TIpolecy JpOoOOCTPYMHHHOI OOpOOKH BUTBHHX
MOBEPXOHb. B monansiiomy 6yB BUKOPUCTAaHUN IPHHLIAT
NPaKTUYHOCTI, OPIEHTOBAHWI Ha BTUICHHS pe3yJIbTaTiB
MOLIYKY.
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Y  xomli [OOCHIIKEHb  BHKOPHUCTAHO  OHJIAWH-
MOHITOPHMHT 32 CTaHOM BXe OOpOOJeHOI MOBEpXHi,
30KpeMa TOYKOBOT IIOPCTKOCTI MOBEPXHI, PIBHOMIPHOCTI
i po3mojiNeHHs, HAsSBHOCTI CTOPOHHIX BKJIIOYEHb Ha
00poOJIcHIH MOBEpXHi. 3a JOMOMOTOH IICHTPAIBHOTO
MiKPOKOHTPOJIEHOTO MO/IyJIsi KOHTPOJIOBANIOCS IOTPHU-
MaHHS HEOOXITHUX PEXHMIB pOOOTH AJIsl NOCSTHEHHS
Hamepea 3aJaHol SKOCTI JpoOOCTPYMHUHOI 0OpOOKH.
OxpiM  KepyBaHHA BIAMOBINHO [0  3a3JalieTighb
00paxOBaHUX PEKUMHHUX [MapaMeTpiB, Hependavanocs
aJIaliTUBHE KOpEryBaHHs (YHKI[IOHYBaHHS POOOTH30-
BaHOTO MOJYJISL, 32 MPUHIIUIIOM 3BOPOTHOTO 3B’s3KYy, Ha
MiCTaBi MOHITOPHHTOBAM JaHUM BiJ TPeUn3iiHO-
CJICKTPOHHOT'0 3aC00Y CKaHYBaHHs 00POOJICHOT TOBEPXHI.

Pe3ysabTaTH Ta iX 00roBopeHHs

AHaJ3 TEXHOJOTIYHUX MOXIHUBOCTEH 1 (hi3udHOI
CYTHOCTI  JApPOOOCTPYMHHHOI  OYHMCTKM  METaliB
y pe3yibTaTi pylHYBaHHS MOBEPXHEBOTO LIAPy MOKAa3Ye,
0 TaKU{d TEXHOJOTIYHHMHA TPOIEC MOXHA IIHPOKO
BUKOPUCTOBYBAaTH Ha IMiAMPUEMCTBAX, PO3IIUPIOIOYU
HOro MOMJIMBOCTI NUIAXOM JOCHIDKEHHS 1 3ampoBa-
JOKCHHS] HOBUX TEXHOJIOTIYHUX 1 TEXHIYHUX PIIICHB.

s CTBOPEHHS aBTOMATH30BaHUX CHCTEM
JpOOOCTPYMUHHOT 00pOOKH HEOOXIJHO YITKO PO3yMiTH
BUXiMHI Ta HACTIAKOBI TEXHOJOTIYHI MapaMeTpu

(puc. 1), 10 BU3HAYAKOTH 3arajbHy OLIHKY TAHOT'O TEXHO-
JIOTIYHOTO TIPOIIECy.
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Puc. 1. [TapameTpu, 1m0 BU3HAYAIOTH IPOIIEC TPOOOCTPYMiHHS

['oJI0OBHMMH BHXIITHMMHU NapaMmeTpamH IpOLEecy, sKi
3aa0ThCH, €:

- KIHCTHYHI Ta JWHAMIYHI XapaKTEPUCTHKH Ipo0o-
CTPYMHHHOT'O 00J1a/THAHHS;

- HIBHJAKICTH  aTak
TIOBEPXHI;

- KyT aTaku 00pOOIIIOBaHOI TOBEPXHi;

- dpakuidHUHA ckIax Apoody;

He KOHTpONBbOBAHICTh ACSIKHX MapaMeTpiB, TAKHX 5K
(hopMyBaHHS sIpa CTPYMEHS, PO3MIPHICTh pyHHYBaHHS,
NePEKPHBAHHS CKJIAQJHO-CHOJYYeHHX NOBEPXOHb, 3MiHA

IpoboM  0OpoOIFOBaHOT

(dpakiiiftHoro ckiamy apo0y 3HOILIYBAHHSIM B MPOIIECi
JpOOOCTPYMIHHSI NMPU3BOJHUTH A0 IIEBHOIO BIUIUBY Ha
KOHTpOJIbOBaHi mapametpH [8]. Takoxk, SIKICTh OUUILIEHNUX
CTaJIeBUX ITOBEPXOHb ITiJ] 3aXUCHE HEMETAJIEBE OKPHUTTS
CJIiJI OILIIHIOBATH, OKPIM IOKa3HHKIB 3arajJbHONPHHHITOL
LIKaJli YHCTOTH, 1 32 JIOTIOMOTOI0 TaKHX JOJaTKOBHX
KPHUTEpIiiB SIK: THUMYAacOBWI IHTEpBAT MDK MPOLECOM
JIpoOOCTPYMHUHHOT'O OYHIIIEHHS BUPOOY 1 IIpoOIiecoM HaHe-
CeHHSl IPYHTOBOTO WIapy Ha OYHIIEHY IOBEPXHIO;
PIBHOMIpHICTh TIOPCTKOCTI MOBEpPXHI 3a 3aJaHUMU
TEOMETPUYHUMH IIapaMeTpaMH; Mipa IIap>KyBaHHSI
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MOBEPXHI OCKOJKAMH TEXHIYHOro Ipo0y Ta TpaHUuHI
3HaveHHs ix po3mipiB [22]. Takuii B3aemo3ajexHUI
6ararodakTopHuii poliec NoTpedye 0coOIMBOT yBaru 10
B32€EMOY3TO/KCHHSI BUX1THUX 1 HACIIIKOBHX MapaMeTpiB
TEXHOJIOTIT IpoOOCTPyMIiHHS, SIK TapaHTii 1 ONTUMaIbHOT
Mpane3JaTHOCTI I OTPUMAHHS BHUCOKOI SKOCTI 1
MPOAYKTUBHOCTI OOpPOOKU TMOBEPXOHb Ta ITiIBUIICHHS
KEpPOBAHOCTI 1 aBTOMATH3AIIi1 TAHOTO MPOIIECY.

Ha pwuc.2 mnpencraBieHa TexXHOJOTIYHA cCXeMa
ABTOMAaTH30BaHOI CHCTEMHU IPOOOCTPYMHUHHOI 0OpOOKH,
10 CKJIAJIAETHCS 3: KOMIPECOPHOT yCTaHOBKH 1, pecuBepa
2, OJ0Ka MIArOTOBKMA CTHCIOrO MOBITPs 3, Apo0O-
CTPYMHHHOTO  amapary HarHiTaibHOro tuny 4,
pobOTH30BaHOTO MOAYJNS 5, NPUCTPOIO It 300py Ta
pereHeparii BignpanpoBaHoro apoOy 6; QuCTaHIIHHOT
CcUCTeMa KepyBaHHS 7.

[pie o4uwerHuy
obimpso- Bidnpaybo-
= aopasubng b
Cymiy ¢ apie
4 ~ 5
CmucHere g;iig /f:jé Odpodmebari *
nobimps '
. nobimps Bupody
(mucHeHe B
notimps

Puc. 2. TexHonoriuHa cxema aBTOMaTU30BaHOT'O KOMILIEKCY

Kommpecop 0esnepepBHOro Iocrayae CTHCHEHE
TIOBITPSI B PECHBED, 1110 3IJIa/PKY€ KOJIUBAHHS THCKY, SKHH
BUKJIMKAETHCS MyJIHCYIOUOI0 TOAAYEI0 1 MepepruBYaCTOI0
BUTPATOI0. BIOK MiATOTOBKM  CTHCIOrO  TOBITpA,
3a0e3mneuye OCYIICHHs 1 OYMIICHHS HOro BiJl KpameilboK
Macjia Ta TBEpAWX YACTHHOK, NMPUCYTHICTh SKUX MOXKE
MIPU3BECTU J0 3HIKEHHS SKOCTI BUPOOHHYHX MPOIIECIB,
4acTKOBOI a00 MOBHOI HEMOXITUBOCTI IIPOBEACHHS POOIT.

EdexTnBHICTE APOOOCTPYMIHHOTO OYUIIEHHS MOXKE
OyTH TIOKpallleHa, a BHTpaTa CTUCIOrO MOBITPS
3MEHIIICHA, SIKIIIO0 HOTo MiIrpiTH A0 MEBHOI TEMIIEPaTypH.
Oumninene, obe3macieHe 1 Mpu HEOOXiTHOCTI MiAirpiTe
cruciie noBiTps (2-1 rpynu 3abpyanenocri srigao JCTY
4169 : 2003) CcHpsAMOBYETBbCS IO JPOOOCTPYMUHHOTO
armapary, SKHA OCHAIICHWH 103aTOpOM aOpa3UBHOTO
Matepiany (apoOy). TexHiuyamii npi0 B HEOOXimHIN
KOHIIEHTPALlil TOJIA€THCS Yepe3 TYMOBOTKAaHUHHUH pyKaB
IO IpoOOCTPYMHHHOTO — COIDIa, 3aKpilUIGHOTO  3a
JOTIOMOTOI0 TpUMada Ha KOpITyci poOOTa-O4HCHUKA, i y
BHTIIAAI JpOOOCTPYMUHHOTO (hakera HAIpaBIAETHCS Ha
00poOitoBaHy mNoOBepxHIO BupoOy. [licns  apo6o-
CTPYMHMHHOTO  OYHMIIEHHS  BHUKOPUCTaHWUH  1pio,
30MpaeThCs BCMOKTYIOYMM HAaKOHEYHHKOM B OyHKep-
cernaparop ApoOOCTPYMHHHOI YCTAaHOBKH, JI¢ TOCTYIIOBO
OYHIIIAETHCS Bifl JOMIIIIOK, & MOTIM HaIXOAUTh B AP0OO-
CTPYMUHHHUW amapar i MOAAJBIIOTO BUKOPUCTAHHS.
3abpynHeHe TMWIOM TIOBITpS B Hpoueci  JpoOo-
CTPYMHUHHOTO OYHIIEHHS (QUIBTPYETHCS, IMPOXOIIIN
Yyepe3 IMKJIOH, Jali Yepe3 OYMIIyBad IOBITPS, a MOTIM
BUKHJAETHCS B HABKOJIUIITHE CEPEIOBHIIE.

MoOinbHuI poboTuzoBaHUi MOJTyJTh 5,
¢yHKIIOHaIbHA CXeMa SKOro IIoJaHa Ha pHC. 3,

NPU3HAYCHUH ISl JUCTAHIIHOT OOpOOKM MeTajaeBHX
NOBEPXOHb  BENMKOrabapuTHUX  BUPOOIB  BUIBHHX
00’€MHO-TTPOCTOPOBUX (OPM 13 JOTPUMAHHSIM TEXHO-
JIOTTYHUX BEMOT L1010 MTPOIYKTUBHOCTI, SIKOCTI 00pOOKH
Ta MiHIMi3aIlii CHEPreTUYHMX Ta CKOHOMIYHHUX BUTPAT Ha
BHUKOHAHHS TEXHOJIOTIYHOI ormepaliii ApoOOCTPYMiHHS.
[lepecyBanHs Ta yTpUMYyBaHHS MOAYJS Ha JOBUIBHO
30pIEHTOBAHUX JO TOPU3OHTY METAIEBUX MOBEPXHAX
BiIOyBaTHUMEThCS il BIUIMBOM INPUTHCKYBAJIBHOI CHIIH,
IO eHEPYEThCS MATHITHUM IOJIEM EJIEKTPOKEPOBAHOTO
MarHiTy. [Ipm 1BOMYy HaleXHi TATOBO-3YillHI Ta
KIHEMaTU4YHI XapakTepUCTUKH MOAYJsi 3abe3nedyBa-
THMETBCSI KOJIICHUMH PYIIIIMH 3 OKPEMHUM JUISI KOXKHOTO
MIPHUBIIHAM MOTOp-peayKTopoM. s 30iMbIIeHHsT 30HU
00poOkM Ta mixBUIeHHs mpoxayktuBHOcTi JIO Ha
OJIMHULIIO JHIHHOTO MePeMIIICHHS MOJIYJISt
nependavyacTbesl KOJIMBAIBHO-00EPTOBUH MEXaHI3M JUIs
colula 3 JHUCKPETHO-KEPOBAaHHUM KYTOM IIOBODOTY.
KonuBanbHO-00epTOBUIT  MexaHi3M 3a0e3neyyBaTHMeE
ajantuBHe a0 npodiaro 00poOIIIOBAIBLHOT ITOBEPXHI
MO3UIIIFOBaHHSI COILIA.

[MpenusiiiHo-eNneKTPOHHHUI 3acio CKaHYBaHHS
0oOpOOIOBAIEHOT ~ TIOBEpXHI  MpHU3HAUYEHWH  JUIA
3IIHCHEHHS OHJIAITH-MOHITOPHHTOBOI (PYHKIIIT 32 cTaHOM
BXKe 00p0o0IIeHOT TOBEPXHi Ta CIOBIMIEHHS TIPO 11 AKICTH
LEHTPAIILHOMY MiKPOKOHTPOJIEPHOMY MOJYIIIO.
[ToGynoBa 3aco0y ckaHyBaHHS BiIOyBaTUMEThCS 13
3aJy4eHHSIM OINTHKO-MEXaHIYHHX 3ac00iB BUMIpPIOBAHHS
rapameTpiB SIKOCTI CTaHy MOBEPXHi, 30KpeMa TOYKOBOI
LIOPCTKOCTI TMOBEPXHi, PIBHOMIPHOCTI PO3MOALICHHS
HIOPCTKOCTI 10 JOBXKHHI Ta IUIONIMHI, HAsIBHOCTI
CTOPOHHIX BKJIIOYEHb Ha 0OpOOJICHIH MOBEPXHI.
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Puc. 3. OyHkiioHaabHa cxeMa MOOLIBHOTO pOOOTH30BAHOTO MOYJIsS

LlenTpanbHuii MIKPOKOHTPOJIEPHUI MOIYJb Mae
¢yHKIII0 KepyBaHHS POOOTH30BAaHMM MOIYJIEM Ta HOTO
BUKOHYIOUMMH OpraHaMd 3a aJIrOPUTMOM, IO IOKJIH-
KaHUH 3a0€3MeYdTH JOTPUMAaHHS HEOOXimHUX Ta
c(OpMOBaHUX PEKUMIB POOOTH /IS TOCATHEHHS Harepes
3aaHoi SIKOCTI NIpobocTpyMuHOi 00poOku. KepyBanHs
3MIACHIOETBCSA HE JIMOIE 3a YiTKO C(HOpPMOBAHOIO
MOCITIJJOBHICTIO BUKOHAaHHS Jid (po3TamlyBaHHsS Ta
KOJIMBaHH! COIUIA, INBUJKICTh Ta XapakTep MepeMillieHHS
poOOTH30BaHOTO MOAYINA, BENWYMHA TMoHadi Apoly)
BIJIIOBITHO JIO 3a3JaJICTib OOpaXxOBaHHUX PEKUMHHX
mapaMeTpiB, ajle |  peamizoByeThCS  alaNTHBHE
KoperyBaHHs (yHKI[IOHYBaHHSA pOOOTH30BaHOTO MOJLYJIS,
3a MPUHIMIOM 3BOPOTHOTO 3B’SI3KYy, 3a MOHITO-
PUHIOBUMH JIaHWUMH BiJl TPeun3iiHO-eIEeKTPOHHOTO
3aco0y ckaHyBaHHS 00pOOJIEHOT TOBEPXHI.

Jlnst 3abe3meueHHsT 371ar0KEHOT poO0OTH POOOTH30-
BaHOTO MOAYJIS TOTPIOHO JOTPUMYBATHCS HEOOXITHHUX Ta
B3a€MOY3TODKEHIX pEXHMIB (mapamerTpiB) IMpolecy
JpOOOCTPYMUHHOI OOpOOKM ISl JIOCATHEHHS Harepe[
3aJ1aHoi SIKOCTI IOBEPXHI, T0YEPIrOBE BCTAHOBJICHHS SIKMX
nogaHo B Tabm 1.

CucreMy KUBIICHHS! CTPYMHUHHUX allapaTiB Mepiojiu-
YHO MOMOBHIOIOTH CBIKUM JIPOOOM KOKHI BiJJPi3KH Yacy,
piBHoMy ¢, =0,25T, , macoro M, =0,1M .

Buxoasun 3 po3paxyHKOBUX JaHUX TaOnuii,

BUOUPAIOTh palliOHAIbHY TPAEKTOPI0 Ta IIBUAKICTH
nepecyBaHHsl BinOMTKy ¢akena 1o oOpobiroBaHii
TIOBEPXHI 1 pO3PaXxOBYIOTh TEXHOJOTIYHY COOIBAPTICTh.

Co0iBapTicTh BHUTOTOBJEHHS BHPOOY 13 HH3BKO-
ByrienieBoi crtaimi 10 3 HaHECEHUM CKIIOBHHOTO
MOKPUTTSAM TOBIIMHOIO 2 MM 32 HAIIUMHU PO3PaxyHKaMH
€ B pa3y MeHIIE MOPIBHSHO 3 BUPOOaMH 13 HEPIKABIIOYHX
cTajell. 3Bakarouu, MI0 MOTY)XKHICTh 3aBOJIIB XIMIYHOTO
MamnHoOy 1yBaHHs B MicTax [lonrasa, ®acris, UepHisii,
CMina, IO3BOJSIIOTH BHPOOIATH €MalbOBaHY XIMIUHY
amnaparypy i3 CKJIOBUAHUM IOKPHUTTSIM 33 €MaJbOBaHOIO
mnomero noran 300 Trc. M? Ha Pik, eKOHOMIYHHMI e(eKT
CKJIaJae 3HAa4YHy CyMy. 3acTOCyBaHHS 3aXHCHHX
HEMETAJICBUX MOKPHUTTIB HE OOMEKYETHCS XIMIYHUMHU
armaparami, 110 3HaYHO 30ULIbIIyE €KOHOMIUHHMN e(eKT.
MamumHOOYIiBHI 3aBOIM, TPU BHPOOHWIITBI CTAJCBHX
BUPOOIB 3 HEMETaJIeBUM 3aXUCHUMH IOKPUTTSIMH,
noTpeOyrOTh  IHHOBALIWHMX TEXHOJOTIYHUX PIllICHb
Tporiecy IpoOOCTPYMUHHOI 0OPOOKH i3 3aCTOCYBaHHSIM
poboTm3oBaHMX 3aco0iB, SKi 34aTHI KOHTPOIOBATH
AKICTh 00pOOJIEHOT TOBEPXHI B aBTOMATUYHOMY PEIKHMI,
[I0 TapaHTyBaTHME MIIHICTh 3aXHCHOTO IOKPHUTTS 3
METaJICBOI0 OCHOBOIO 1 CYLUIBHICTH Oap’€pHOTO Imapy.
3BakalouM Ha Te, IO JIpOoOOCTpyMHUHHA 0OpoOKa €
€KOJIOTIYHO  YWUCTUM  TEXHOJIOTIYHMM  IPOLIECOM,
OTPUMaHI pe3yabTaTH MAalOTh Oe33allepedHy MPaKTHIHY
LIHHICTH.
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Taoauns 1

[ToxpokoBHii aTOPUTM BU3HAYCHHS PALliOHATHFHUX TEXHOJIOTIYHUX PEKUMIB aBTOMATH30BAHOTO IPOOOCTPYMHUHHOTO

OYHNIICHHSA
Ne P
i TexHosoriuHMi mapameTp BusnauenHs napamerpy
1 [opcTkicTe nOBEPXHi R =x,5,,

K, =0,2...0,4 —xoedinieHT nponopuiiHoCTi;

6, — TOBIIUHA CYXOTO IPYHTOBOTO WIapy.

2 Hiametp npo0by

d()p = Rz / l// H
v =0,05...0,1 — xoedimieHT MPONOPLIHHOCTI.
OKpyIJIIOKOTH JI0 HAWOJIMKYOro OiJIBIIOro JiaMeTpy MapaMeTPUIHOTO Py APOOy.

3 Kyt aTaku
Yy a=arcigi(1-k))/(0,25721,) ,
k, — xoedillieHT BiTHOBIICHHS IBHAKOCTI APOOY; 1 — KoedillieHT TepTs-KoB3aHHS; 7, =X, [},
— KOeiLliEHT y3TrO/PKEHHSI.
4 IIIBMAKiCTH aTaKu V=R, [ & /mop /sin a, v<v,,
k — xoedilieHT NpyKHO-IUTACTUYHOCTI;
m,, —Maca JIPOOUHKH.
5 Hdiamerp OTBOpY JApoOOCTPYMHUH- d > 3( d, +1) ,
HOTO COIUIa
d,, — miamMeTp JIPOGHHKH.
OKpYIIIOKOTH /10 HACTYIHOTO 3HAYEHHs 3 IapaMETPUYHOTO PsiIy JliaMeTpiB comel.
6 JliaMeTp TyMOBOTKaHHHHOTO Py- d,=(3..4)d, >32mum
KaBa
7 MaxkcumanbHa BHTpaTa CTHCIOTO -
. P By e =¥ af N PoPy
TOBITps
Ve — KOEOILIEHT CTaHY NIOBITPSA; p, — TUCK CTHCIIOrO HOBITPS; 0, — WIIBHICTH CTUCIIOTO NOBITPS
npu p,; f. —NJola 0TBOPY ComJa.
8 IIIBuAKICT BUTIKAHHS CTHC. TOBIi- Vo =B,u/ (0.1
Tpst

p,, — WITBHICTB MOBITPs HA 3pi3i coma.

9 Macosa BuTpara 1pody

B, =B M.,

op n.max

M, — MacoBa KOHLEHTpallist Jpo0y B €HEProHOCii.

10  IlBuakicTs apoby Ha 3pi3i coruia

Vo = \/pn-f;‘vj.nn/Bz)p >

1 — KK]I nepenadi moTy>HOCTI B COILII BiZi GHEPrOHOCIs 0 APOOY.

11 Bizacraus Big coruia 10 06po6iroBa-
Ho1 moBepxHi (1oBxkHHa (akena)

m,,
l,=——"(nv-Inv)+a,

on

k,, — koedilieHT NPONOPLIHHOCTI; @ — JOBXHHA MOYaTKOBOI YaCTHHH (hakea.

on

12 [iamerp (mmpuna) BimOuUTKy ¢a-
Kelna

Po3paxyHKOBa IIHPUHA BITOUTKY

d,,~ 2[4;5’3 7
¥ — KYT pO3KpUTTS (hakena.

by = d;m ~0,8d,, .

13 O0’em syHKH

2
w, ~g,mdy, R,

G, — KoedillieHT BUJIOBKEHH JIyHKH Y HACIiZ0K KOCOT aTaKn APOONHKH.

14  OO0’eMHa IPOXYKTHBHICTH

0,= kpyanWJN

op

k

piin

— koedillieHT abpasuBHOTO pyinyBanns; N,, — KinbKicHa nofaya Apoby Yepes COIo.

15 IToBepxHeBa MPOLYKTUBHICTH

Q/ = QW/5}117

6,, 2 R, —ToBuIMHA APy BUJANEHOTO METay.

16 IIBunkicT nepeMimieHHs (mogava)
BIIOHUTKY (hakena

Voo = Q/‘ / bm'o

17 Mipa mapxyBaHHs,
(rr/m?)

N, =¢(vsin 0:)2 (l_k:)nt()p/Q,- ’

¢ — xoe(ilieHT NPONOPLIIHOCTI; 7, — KUIBKICTh OCKOJKIB, III0 yTBOPIOIOTHCS, BiX OJHIET 1poOH-

oc

HKH.

18 ExoHoMmiuHMI mepiox  cTiMKOCTI
ApoOy

_ 0,4k M nv’sin’c (l -k )(1 —17)k i
0,0, ’

k,, — KoedilieHT cepe/HiX BTPAT; 71 — YUCIO UMKIB BUKOPUCTAHHS APO0Y; 77 — KOEQillieHT, o

BPaxoBY€ BTPaTH Ha BHYTPIIIHE TEPTS B MaTepiall BUpoOy; o, — JMHAMiuHa MeXa TeKy4OoCTi MaTe-

s

piany BUpOOy.
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BucHoBkn

Po3po0iieHo anroputM B3a€MOY3roJKEHHS BUX1THUX
1 HacliIKOBUX  IapaMeTpiB  JApoOOCTPpYyMiHHS  Ta
YIOCKOHAJICHO 13 3aCTOCYBaHHSIM POOOTOTEXHIYHOT
CHCTEMH TEXHOJIOTIIO IIJ'OTOBKHM BIJBHUX MOBEPXOHb
MeTaJeBUX BHPOOIB JJIsI HAHECEHHS Ha HHUX CTIMKHX
HEMETaJICBUX ITOKPHUTTIB.

VY NopiBHSAHHI 3 ICHYIOUMMH aHAJIOTaMH 3alpOIOHO-
BaHE TEXHIYHE DIlICHHS IPOLECY APOOOCTPYMIHHSI Ma€e
Taki mepeBaru:

— IOUPOKE BHKOPHCTAHHSA Ui JApOOOCTPYMHHHOTO

OYMIICHHS  BHYTPIIIHIX  IOBEPXOHb  EMHICHOL
anaparypu;
—  OHJIAWH-MOHITOPUHT HEHTPaAIEHIM MIKpO-

KOHTPOJIEPHUM MIPUCTPOEM 3a CTAHOM 00p0OIIOBaHOT
MOBEPXHi, 30KpeMa TOYKOBOI IOPCTKOCTI MOBEPXHI,
PIBHOMIPHOCTI ~ pO3MOJUIEHHS  LIOPCTKOCTI  I10
IUTOLMHI, HasBHOCTI CTOPOHHIX BKJIIOYEHB, IO
3YMOBITIOE JOTPUMaHHSI HEOOXigHMX abo 3MiHy
PEeXUMIB pOOOTH AJIsl NOCSITHEHHS Harepes 3a1aHol
SIKOCTi APOOOCTPYMHUHOT 0OPOOKH;

— MiHIMi3amis BIUIABY JIIOACEKOTO (GaKTOpy Ha IPOIIEC;

— 3MCHIICHHA TEXHOJIOTIYHOTO dYacy Ha O0O0poOKy
BHPOOY, 110 MPU3BOANTE IO BiIMOBH BiJ aKTHBi3amii
OUMIIEHOI  TOBEpXHI  mepex  Oe3mocepenHiM
HAHECEHHSAM 3aXHCHOT'O HEMETAJIEBOTO TIOKPHTTSL.

Ilepcnexmueu noodanvuux docnioxcens. Ilomanbii
JOCIIIJPKEHHS TIOB’13aHi 3 PO3pOOKOI0 MPOEKTY poOOTO-
TEXHIYHOTO KOMIUIEKCY JpOOOCTPYMHHHOI 00poOKH,
CTBOPCHHSIM JIOCTITHOTO 3pa3Ka Ta ampoOariero poboTo-
TEXHIYHOI ~ aBTOMATHU30BAaHOI CHUCTEMH  MiJATOTOBKH
poOoUYNX MOBEpXOHb METATOBHUPOOIB TSI HAHECCHHS Ha
HUX 3aXHCHUX CTIMKHUX IIOKPHUTTIB.

KonguikT inTepecin

ABTOpU CTBEPIUKYIOTH PO BIJICYTHICTH KOHQIIKTY
iHTEepeciB 100 iXHBOTO BHKJALy Ta pe3yJbTaTiB
JOCILKEHb.
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