2.7-3 times less than in control, and their technical effectivity was 61-70 %. Ca-
sumin and Phytocid-r, which were 72-75 % effective, coped better with limiting
the scab spread. With the application of Micro-Mineralis Plus worse the results
were - only 41 %. The observations over fruit rot showed a low prevalence of
the disease in all the experiment treatments. Nerely a few rotten fruits were de-
fected. In the control variant without the use of where the fungicides, were fruit
damage was 11 %, while in other variants this findex did not exceed 2 %, and the
technical efficiency of the experimental preparations ranged from 79 to 100 %.
Key words: apple, protection, diseas, biological preparations, efficiency, scab, fruit rot.
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AHAJI3 CBITOBHUX TEHJAEHIIN Y HAYKOBHUX PO3POBKAX
I3 3AXHUCTY INIOAOBUX HACAI’KEHbD BIJI 3AMOPO3KIB

M.O. BYBJIUK, nokrop c.-T. HayK, npodecop, wieH-kop. HAAH Ykpainu
JLA. ®PUBIOK, I''A. YHOPHA, Hayk. criiBpoOiTHUKN

JI.O. BAPABAII, kanauaat eKoH. HayK

TuctutyT caniBuunrsa HAAH Vkpainu, 03027, Kuis-27, Byn. Canosa, 23,
e-mail: sad-institut@ukr.net

Ilpoananizosano ocnosni menoenyii 8 HAYKOBUX OOCTIONHCEHHAX Uj000 3aXUCTY NIO-
008UX HACAOIICEHD BIO BECHANUX 3AMOPO3KI8 HA OCHOGI BUBHEHHS NAMEHMHOI OOKY-
Menmayii kpain ceimy.

KurodoBi ciioBa: mino/1oBi Haca/pKeHHsI, HAYKOBI PO3POOKH, MAaTEHTH, 3aXHUCT Bif
3aMOpPO3KiB.

Betyn. SIk BiioMO, MONIKO/KEHHS CUITBCHKOTOCTIONAPCHKIX KYJIBTYP BECHSHU-
MH 3aMOPO3KaMH € OJIHIEI0 3 OCHOBHUX MPUYHH BTPAT CLITLCHKOTOCIIOIaPChKOT TPO-
JyKIii gyepe3 npupo/iHi siBua y cBiti. [Tix yac HecTiiikoi paHHbOT BECHHU, KOJIU MOX-
JIMBE MOBEPHEHHS! HU3bKNX HETaTUBHUX TEMIIEpPaTyp, OCOOIMBO CEPHO3HO MOXKYTh
OyTH MOIIKO/PKEHI OpraHy KBITKH IUIOJJOBHX JIEPEB, 1110 Ma€ BEJINYE3HUH BIUIMB Ha
BPOXKAWHICTB 1 AKICTh IJI0A0BOT IPOIYKIIii.

Hamum 3aBpaHHsAM OyJi0 BHBUHTH CIIOCOOM 3aXHUCTYy HAcCa/PKeHb IJIOJOBHX
KyJIBTYD BiJI IIOIIKO/KEHb BECHSHUMHE 3aMOPO3KaMH Y CBITOBOMY Ca/[iBHUIITBI 1L
XOM aHalli3y MAaTeHTHOI JJOKYMEHTAIIil, sIKa 3HAXOUTHCS Y BIIKPUTOMY TOCTYTIL.

Meroauka. Po6oTa BUKOHYBaacs 3riHO 3 METOIUKOIO MIPOBEICHHS MATEHT-
HUX JOCHiKeHb [1, 2]. AHani3 HanpsMIB JOCIIIHUIBKOI MiSUTBHOCTI IO BHIIE3a-
3HAYCHOMY TUTAHHIO MPOBOJIUBCS 3 BUKOPUCTAHHSIM CIeliai30BaHoi 6a3u JaHuX
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Worldwide Espacenet [3]. Posrisnanacs narentaa goxymenranis CIIA (US), Ka-
nagu (CA), Snowii (JP), Kutaro (CN), Ilisnennoi Kopei (KR), Ykpainu (UA), Pocit
(pazom 3 CPCP) (RU+SU), Himeuuunu (DE), Benuko6purasii (GB), ®panii (FR),
iHmmx kpain €spomn (Ik€), ABcrpanii 3 Hosoro 3enangiero (AU+NZ), a Takox iH-
¢dopmanis npo eBpomneiiceki (EP) (Bnmani €BporneiichkuM NaTeHTHUM BiJJOMCTBOM)
ta MibkHapoaHi (WO) (Bumani WIPO — BceecBiTHBOIO OpraHi3alii€io iHTeIeKTyalb-
HoOi Bi1acHocTi) mareHTy. [Ipn aHami3zi BpaxoByBaBcs PiK MATEHTYBAaHHS BUHAXOLLY.
Pe3yabsTaTn nocaimkens. Bei BusiBieHi 3anaTeHTOBaH1 y CBITI po3po0KH i3 3a-
XHCTY IUIOJIOBHX KYJIBTYP Bijl BECHSHHX 3aMOpPO3KiB (384 0XOPOHHHX JTOKYMEHTIB)
Oy 3rpyIIoBaHi 3a 00’ €KTaMH BUHAXOJy: CIOCi0, 3aci0, PUCTOCYBAHHS, IPUCTPIHi.
Haii0inbia KinbKicTh po3po0OK 3a BUILE3a3HAYCHOIO TEMOIO CTOCY€EThCA
npucTpoiB — 33 %. Maibke 0JJHAKOBY YACTKY CKIIa[aroTh criocodu (7 %) ta cro-
cOOM 3aXKCTy 3 MPUCTPOSIMHU Jutst iX 3xitichennst (6), 3acoou (21) Ta 3acobu i3
criocobamu ix 3acrocyBants (18 %). 3anmaTeHTOBaHUX 3aCO0IB 3 PUCTPOSMHU JUIS
X HaHeceHHs — 2 %, mpuctocyBanb — 13 % (puc.1).

Cnoci6
7%

3acib

3acib + npucTpii

2% MpucTpii

33%

3aci6 + cnoci6
18%

i Cnocib + npMcTpii
MpucTocysaHHa 6%

13%

Puc. 1. Po3nozin 3amaTeHTOBaHHX Y CBITI PO3POOOK 13 3aXHCTY POCIHH 3a
00’ €KTaMH BUHAXOY

AHati3 3araTeHTOBaHNX PO3pOOOK 3a KpaiHaMH, 110 BUIAIH OXOPOHHI JOKYMEHTH,
TOKa3ye, 1110 HAiOLIbIII yacTKy npunanaroTh Ha Kurait, CILIA Ta Snowio (puc. 2).

Po3nozin BumaHuX y CBITI MAaTeHTIB 32 pOKaMU MOKa3ye, o B KiHmi XX — Ha
noyatky XXI cTomiTTs 3Ha9HO 30UTBIIMIIACH KUTBKICTh HAYKOBHX JOCIIIKCHB MO0
3a3Ha4YeHOI MPOOIEMH Ta MATEHTYBAHHS 1X pe3ynbTariB (puc. 3), MATBEPHKYIOUH il
aKTYalbHICTb JUIsl CBITOBOTO TUIOMIBHHLTBA. Y 20-X pokax XXI cTOMTTS KiIBbKiCTh
narenTiB, Bunanux B CIIA, Kanasi, SImowii, YkpaiHi, a akoxx BOIB (cBiTOBI maTeH-
TH) Ta €I1B 3HauHO 3MeHIIMIach, a Buiannx y Kurai — 30iibImiack y Kijibka pasis.
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Puc. 2. Po3noain po3po0bok 3a KpaiHaMH, 110 BUIAIH TATCHTH HA BUHAXOIH, %0
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MiggexHa KopeA ABcTpania + Hoea 3enaumia

Puc. 3. /luHamika maTeHTyBaHHs PO3POOOK

Iacopmaris mpo BrAaHI OXOPOHHI JOKYMEHTH 3a Iiero Temoro 1o 2010 p. Bu-
KJazeHa y Haiit crarti [4]. 3a3HauMMo, 1110 B TEMEPIlIHii aHai3 BBIHIUIH TaKoXK
naHi ipo mateHTd ABctpainii Ta HoBoi 3emannii (3 Hux Ha 3aci6 — 43 %, cmoci6 — 36,
npuctpiit — 14, npucrocyBanust — 7 %, sixi Bugani y xinni XX — #a novatky XXI
crouitTs), [liBnennoi Kopei (3 Hux Ha npuctpiit — 65 %, npucrocysanus — 25, 3acibd
Ta croci6 — o 5 %, mo Bunani Big noyatky XXI cTOMITTS 10 CHOTOHI).
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Cepen 3aaTeHTOBAHUX CHOCO0IB 3aXHUCTY IUIOMXOBHUX HACAPKEHB BiJl 3aMOPO3-
KiB — 33IMMJICHHS HACaKEHb, APIOHOIMCIICPCHE AOIIYyBaHHS, BUPOOHUIITBO TyMa-
HY 3 XIMIYHHUX CyOCTaHIIH, 3aTpAIMKa PO3BHTKY POCIIHH, ONEPEKEHHS YTBOPEHHS
KpHUCTaJIiB JbOAY HAa HUX 3a JIOMOMOTOIO TiApo(OoOHUX MOKPUTTIB, HAHECCHHS Ha
POCIMHY IJIIBKOYTBOPIOBAYA YU MiHH, 3 JOTIOMOTOIO IUTIBKOBOTO YKPUTTS 3 HAMO-
poxeHHM THOAOM Tomio. Cepell yeix cnoco0iB 3aXKCTY IUIOJOBUX HACA/KCHB BiJl
3aMopo3kiB auie 15 % 3amarentoBano micas 2010 p. (puc.4, 5), 1 1e — nepeBakHO
YIO0CKOHAJICHHS PO3POOJIEHNX paHille CIIoco0iB.

3anmaTteHToBaHI MPUCTOCYBAHHS — 3aXUCHI YKPHUTTS/€KpaHH, X KOHCTPYKIIT SIK
JUIsT OKPEMOTO JiepeBa, Tak i psay aepes. Ilicnsa 2010 p. Ha HuX BupaHo 48 % oxo-
POHHHUX OKyMeHTIB (nepeBaxkHo y Kutai 75 %, 21 — KR, 4 % — Ik€).

Ha mpuctpoi aist 3axucTy HacamKeHb Bill 3aMOPO3KiB, 3 AKUX yChOTO 8 % Mo-
oimpHuX, micns 2010 p. Bugano 42 % narenris (3 Hux 66 % — CN, 11- KR, mo 5
—US, UA, Ik€, o 3 % — WO, EP, JP). 3a 03Hakamu (3a BCi pOKH JJOCIIIXKEHB): IPH-
CTPOIB, 10 BUPOOISIOTH TETIe MOBITPsA, — 63 %, I CTBOPEHHS ITYyYHOTO TyMaHy
Ta UMy — 110 12, 0O6npucKyBaHHs HacaPKeHB/IPiOHOIMCIIEPCHOTO NOITYBaHHS — 9,
HaHeceHHs 3axucHoi miHu — 4 %. Cepex ycix npuctpoiB 11 % MaroTs AucTasIiiiHe
a0o0 aBTOMAaTHYHE KepyBaHH, i 3anaTeHToBaHi BoHH micist 2015 p.

100%
90%
80%
70%
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20%
10%

0%

Cnoci6 MpUCTOCYBaHHSA MpucTpiin 3acib
200 2010p. =nicna 2010 p.

Puc. 4. Po3noin 3amaTeHTOBaHUX Y CBITI pO3POOOK 13 3aXHCTY POCIIHH 3a
00’exktamu BuHaxoxy 1o i mics 2010 p., %

Po3noxin BupaHnx 0XOpOHHUX JIOKYMEHTIB Ha 3ac00H Ta 3ac0o0H i3 criocobaMu
X 3aCTOCYBaHHs Ta MPHUCTPOSIMU JUIsl IX HAHECEHHS 3a YCi JOCIIPKyBaHiI POKH 3a
CYTTEBUMH O3HAKaMH TAKHil: Ui CTBOPEHHS JUMOBOI 3aBiCH/IITYYHOIO TyMaHy B
IUTOIOBHX HacaKeHHSX — 8 %; 3axucHi MOKpUTTS: 34 % — TuTiBKH (B T.4. T1Ipodoo-
Hi /IS TIOTIePEe/KEHHST yTBOPEHHSI KPUCTAMIB JIbOAY Ha pociuHax), 11% — minu (B
T.4. BOZOPO3YNHHI TOJTIMEpPHI IMHOIUTACTH, ITIHU HAa OCHOBI POCIMHHUX OJil); pery-
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JISITOPH Ta IHTiOITOPH POCTY AT 3aTPUMKH PO3BUTKY POCIUH — 4 %; IIPOHMKHI Kpi-
OTPOTEKTOPH TSI TiIBUILICHHSI MOPO30CTIHKOCTI — 27 %); IHriOITOPH TbOIO0YTBOPEH-
Hs1y pocsiH 8 % (y T.4. GakTepianbHi; 3aco0H, o MicTATE OakTepiodary, BUIOCIIe-
udiuHI CTOCOBHO JILOJOYTBOPIOIOUMX OaKTepiil); XiMiuHI 3aCO0H, SIKI BHIUIAIOTH
TemJIo MpH 3aMopo3Kax, — 8 %. Cepen ycix 3aco0iB 3aXUCTy IUIOJIOBUX HACAIKEHb
BiJI 3aMOpo3KiB Jwme 8§ % 3amarenronano micis 2010 p.
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Puc. 5. Po3nozin 3amaTeHTOBaHHX Y CBITI pO3pOOOK 13 3aXHCTY POCIIHH 3a
00’exTamu BuHaxoy 1o i micis 2010 p., OXOPOHHUX JJOKYMEHTIB (IIT.)

3a3HayMMO, 10 HATIPSIMU JIOCITI/DKEHb, 32 SKUMU HaMH OyJIM 3rpyIoBaHi 3ama-
TEHTOBaHI PO3POOKH 3a iX 03HaKaMHu [4], He 3MIHMIINCS:

- YMPUMySanHs memnepamypu nosimpsi 6 HacaONCeHHsAX, npu AKil He NOWKO-
0ACYIOMbCA OP2AHU POCTUH, O TOCATAETHCS 38 PAXyHOK BUKOPHCTAHHS YKPUTTIB
JUIS POCITUH, HAHECCHHS HA POCJIMHH 3aXHCHOI MiHU 4d TiapodoOHOT MmIiBKH (3a-
co0H Ta TMPUCTPOT), 3aTUMIICHHS, JOITyBaHHs (TIPUCTPOi) Ta CTBOPEHHS MITYYHOTO
TyMaHny (mprcTpoi Ta 3acobu);

- niosUUjeHHs MeMnepamypu NOSImps 6 HACAOICEHHAX B OCHOBHOMY 3 JIOTIOMO-
TOI0 MPHUCTPOIB: FeHepaTopiB UMy, 00IrpiBayiB Ta PI3HUX BEHTHIIITOPIB, MPH3HAYEHNX
JUISI CTBOPEHHSI TYpOYJIEHTHOCTI Ta MiATPUMKH PYXY MOBITPSI; HIIKX CIIOCOOIB ITiIBH-
IIICHHS TEMITEPATYPH, a TAKOK XIMITHHX 32C001B, K BUIUBTIOTh TEIUIO P 3aMOPO3KaXx;

- NOKpaweHHs MOPO30CMIUKOCMI pOCauH 3 BAKOPUCTAHHAM 3aC00iB, TAKUX K
IHTIOITOPH Ta PETYISATOPU POCTY, KPIOMPOTEKTOPH, 1HTIOITOPH JTHOIOYTBOPEHHS B
pocnuHi (B T.4. 6akTepiaibHi), XIMiYHI CIIOTYKH, SIKi HAHOCATHCSI Ha POCIIMHHU 3 Me-
TOIO 3HIDKEHHS TEMITepaTypH, 3a SKOi TKAHUHHU POCIIHH 3aMep3alii 0, TOLIO.

Xoua MOTOHI cTpecH (XOJOIH, MOPO3H, 3aMOPO3KH, ITOCYXH TOMIO) MO-Pi3-
HOMY BIUTMBAIOTh Ha POCIHHH, €(EeKT, sIKUii BOHM BHKIMKAIOTh, 3a3BHYail MMOB’5I-
3aHHI 3 BOJHUM OOMIHOM pOCIIHH. MOpO3HE ypa)KeHHs POCIHH BiIOYyBa€THCS MPH
YTBOPEHHI JIbOJTY 13 BHYTPIITHBOKIIITHHHOI PIAMHY Y TKAHIMHAX POCIHH: JiJT ITIBHIKO
HOLIMPIOETHCS MO BCI KOHCTPYKIiT, BUKIUKAIOUN PyHHYBaHHS KIITHHHUX CTIHOK i
KITITHHHUX MeMOpaH. Lle mopyIieHHs TKaHUH POCINHH MOXKE MIPU3BECTH /0 MOIIKO-
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JDKSHHSI 9¥ BTpaTh OyTOHIB, a OTKe ¥ IUIofiB, abo it 1o 3arubeni pocnuHu. 3axucT
POCIMH BiJ 3aMOpPO3KIB YCKJIAQJHIOETHCSA LIMPOKOIO PI3HOMAHITHICTIO PO3MOALTY
3HAUCHHS TOKa3HUKA 3HIKEHHS TeMIIepaTypH Ta TPUBAIOCTI IX y OLIBIIOCTI peri-
OHIB BUPOIILYBaHHS IIOJOBUX KyJIbTyp. TOMy JOCTiAHUKAMHU 3alIPOIIOHOBaHI Pi3Hi
MAXOIH 0 3aXHCTY POCIHH Bi HUX. BiAMITHMO TakoX, 110 B OCTaHHI ACCATHIITTA
3IIHCHIOBAJIOCH TIEPEBAYKHO YIOCKOHAICHHS PO3POOJIEHHX paHille crocobiB Ta 3a-
c00iB, IPUCTOCYBAaHb Ta MPUCTPOIB /IS 3aXUCTY HACAPKEHD TIIIOJJOBUX KYJIBTYD Bi
3aMOpO3KIB, IX IMO€AHAHHS y Pi3HUX BapiaHTax Ul MOKPAIICHHS 3aXHCTy. Takox
OyJIM CTBOpEHI CHCTEMH KOHTPOJIO ITOTOJAHUX YMOB B HACA/DKEHHSX 1 YHPaBIiHHS
MIPUCTPOSMU IS 3aXUCTY BiJ 3aMOPO3KiB K AUCTAHIIHHI, Tak 1 aBToMaTnyHi. Ta-
KHM YHHOM, JOCII/DKEHHS 13 3aXHCTy IUIOJOBHX JEPEB BiJ BECHSHHX 3aMOpPO3KiB
IIPOJIOBXKYIOTh IPOBOAUTHCS 32 PI3HUMH HAIPsIMaMH, 10 CBIJYUTH PO Te, IO OC-
TaTOYHOT'O BUPINICHHS Li€l mpoOiIeMu 11e He 3HAHICHO.
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ANALYSIS OF GLOBAL TRENDS IN SCIENTIFIC
DEVELOPMENTS FOR THE PROTECTION OF FRUIT PLANTS
AGAINST FROSTS

M.O. BUBLYK, Doctor, Professor, Corresponding Member of NAAS of Ukraine
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Institute of Horticulture, NAAS of Ukraine, 03027, Kyiv, str. Sadova, 23,

e-mail: sad-institut@ukr.net

The main trends in scientific research on the protection of fruit plantations from
spring frosts were analyzed based on the study of patent documentation of the coun-
tries of the world.

China and the USA have the largest shares of patented developments by countries that
have issued protection documents. The number of scientific studies on the mentioned prob-
lem and the patenting of their results increased significantly in the late 20th and early 21st
centuries, confirming its relevance for world fruit growing. But in the 20s of the 21st centu-
ry, the number of patents issued in the USA, Canada, Japan, Ukraine, as well as WIPO and
EPO decreased significantly, while those issued in China increased several times.
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Among all methods of protecting orchards from frost, only 15 % were patented after
2010. For devices (protective shelters/screens, their designs), 48 % of protection doc-
uments were issued after 2010. After 2010, 42 % of patents were issued on devices for
protecting plantations from frost, of which only 8 % are mobile. Among all means of
protecting fruit plantations from frost, only 8 % were patented after 2010.
Researchers have proposed different approaches to protecting plants from frost due
to the wide variety of the distribution of the value of the temperature decrease in-
dicator and their duration in most regions where fruit crops are grown. In recent
decades, the improvement of previously developed methods and means, devices and
devices for protecting fruit crops from frost, and their combination in various var-
iants to improve protection, has been carried out. Systems for controlling weather
conditions in plantations and controlling frost protection devices, both remote and
automatic, were also created.

Key words: orchards, scientific developments, patents, frost protection.
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Tncrutyt canigaunrea (IC) HAAH Ykpaiuu, 03027, Kuis-27, Byn. CanoBa, 23,
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IIpedcmasneno pesynomamu nonepeoHbol OYIiHKU NepcneKmusHOCmi  8upousy-
sanns 30 copmis, 6udie i popm poO0OeHOpOHA Yy NiGHIUHIN YacmuHi 1i606epedic-
noeo Jlicocmeny VYkpainu. Jocnioscenns npogoounocs npomseom 2010-2020
PD. 30 napamempamu 3uMOCMItUKOCMI, — GU3DIGAHHS, IHMEHCUBHOCMI YMBOPEHHs
ma wopiuHo2o Npupocmy nacoMis, 3OepediceHHs 2abimycy Kywjis, YmeopeHHs
JUCUMMEZOAMHO20 HACIHHA A MOJICIUGOCMI po3mHodicenns. Kynomypu, wo 6u-
suanucs, 6iOHeceHi 00 080X 2pyn w000 NEPChneKMmueHocmi. 6e3 obmediceHb i 3
YACMKOBUMU OOMENCEHHAMU MA PEKOMEHOYIOMbCA ONisl BUKOPUCNAHHA Y 0eKopa-
MUBHOMY CAOIBHUYMEI PeciOHY.

Kio4oBi cjioBa: popoIeHIpOH, IHTPOIYKIIiS, 3UMOCTIHKICTh, MAroHH, PO3MHO-
JKEHHS, TPYIIH.
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