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Y ecmammi nagedeno pezynomamu 00cniodiceHb 3MiH aKMUGHOCMI emicii emuneny, Qizuxo-xi-
MIuHUX nokasnukie ma indexcy Cmpeiiha y nepedzdupanvruti nepioo sonyxk copmy Inocmep
3a71eXCHO 8i0 00pOOKU Oepes emuneHnpooyyenmom (Emegon).

Tpupoonuti pimoz2opmon emuneH nocioae nPosiony poib Y pO3GUMKY POCIUH i n10dis. 3 1i02o
CUHME30M N0 A3aHA AKMUBHICIb OUXAHHSA, 3MIHA 3A0apeleHHs — po3naod XAopoiny il ymeo-
PeHHsL KapomuHoioie ma aHmoyianie, a Mmakodic HAbY8anHs GIACMUBO20 NIOOAM CMAKY Ul apo-
mamy ma Koucucmenyii 6 npoyeci 003pi6anHs.

Emunennpooyyenm Emegpon (empen) wiupoxo 3acmocogyoms y HacaodceHHAX A0yHi, epyuli,
BUWIHI T CIUBU OIS CIPUMYBAHHS POCMY, NPOPIOACYBANHSA 308 31, NOKPAUeHHs 3A0ap6ieHHs Ma
npuckopents docmueanis nioodis. OOnpuckysanus depes eme@doHoM y neped3oupaibHuil nepioo
niOBULYE emUieH-aKMUGHICMb A0IYK, 3HUIICYE PIBeHb KPOXMATIO T WiNbHICIb M AKYWA, 8 WKIPYT
iHmeHcugHiue HaKONUYUYIOMbCS BOCKU, O-papHe3eH, 0OHAK Nid 4ac nodaIbUo20 30epicanus 3po-
cmaroms empamu 8i0 YHKYIOHATLHUX PO31AJIE.

Hocnioocenns nposoounu ¢ 2012—2013 pp. 6 Ymancokomy HayioHarbHOMy yHigepcumeni
Cadi6HUYMBA Y HACAONCEHHAX NI3HbO3UMOB020 copmy I iocmep Ha nioweni M.9. 3a 06a mudicHi
00 OUIKY8aHO20 30UpaHHs 6POXCAI0 Oepesa 0OpOOIsIU (PI3L0N0SIUHO AKMUBHOKW DPEYOBUHOID
Emedghon (empen, 180 2/2a) 3 oodasannam KAHO (kaniiina cine o—naghmunoymoegoi xuciomu,
wo 3anobicac nepedyacHomy onaoanmio nuodis, 20 2/ea); KOHMPOLHI OUIAHKU OONPUCKYBANU
600010. 34 3a2anNbHONPUIHAMUMU MEeMOOUKaMU, NICe 0OPOOKU KONCHI CIM OHI8 BUHAYANU
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emuieH-akKmugHicms, I00-KPOXMANbHY Npody, macy Hio0y, WINbHiCMb M AKYWA, OCHOBHE
3a0apenennst, GMICI CyXux po3uuHHUX peuosun ma inoexkc Cmpeiga.

Bemanosneno, wo obnpuckysanns nacadicenv a01yHi nizHb03uM08020 copmy Iiocmep emu-
neunpooyyernmom Emeghon 6 cymiwi 3 KAHO (3a 06a mudicHi 00 30UpaHHs 8poxcaio) He 6NJiu-
6a€ HA 3MIHY MACU NLOOY 8 NePed3OUPanbHULL nepiod. Y moil dce uac nPucKoproemvcs 0epada-
yist kpoxmanio — 3a 14 0i6 6i0 obpodxu na 0,3 bana euwull NOKA3HUK 1l00-KPOXMATbHOI npooU.
Obpobra cymmeso akmugizye 3HUNCEHH WINbHOCMI M AKYWA AOIYK, 0eujo NPUCKOPIOE 3MIHY
OCHOBHO20 3a0apeieHHs (Bulye 8I0OUBAHHS WKIPKOIO c8ima Ha Xeuni 675 Hm) i niosuugye emicm
CYXUX POZYUHHUX PEHUOBUH, NPUCKOPIOIOYU Neped3oupaibHe 00CMU2anHa A0IYK ma nioguwyodu
emuleH-aKmueHiCms ni00ie Nicis 30UPanHsi.

Knrouoei cnosa: sonyka, [nocmep, nepedzbupanvha 0opooka, Emegon, KAHO, maca nnooy,
emueH-aKkmueHicms, Qi3uKo-XiMiuHi nokasHuxu, inoexc Cmpetigha.

Melnyk O.V., Drozd O.0., Remeniuk L.M. Pre-harvest development of apples cv. Gloster on
trees sprayed with ethylene-producer

The article is devoted to the study of changes in the activity of ethylene emission, physico-
chemical indicators and the Streif index of apples cv. Gloster in pre-harvest period depending on
the tree treatment with Ethephon.

The natural phytohormone ethylene plays an important role in plant and fruit development.
Its synthesis is associated with respiratory activity, color change — the breakdown of
chlorophyll and the formation of carotenoids and anthocyanins, as well as the acquisition
of the characteristic taste and aroma and consistency of fruits during ripening. The ethylene
producer Ethephon is widely used in apple, pear, sour cherry, and plum orchards. It inhibits
tree growth, thins out the young fruits, improves surface color, and accelerates fruit ripening.
Sprayed trees with Ethephon during the pre-harvest period increases the ethylene activity of
apples, reduces the level of starch and flesh firmness, waxes and o-farnesene accumulate in
the skin more intensively, however, during further storage, losses from functional disorders
increase.

The researches were carried out during 2012—2013 at Uman National University. Fourteen
days before the expected harvest, apple trees of late-winter cv. Gloster were sprayed with
Ethephon (ethrel, 180 g/ha) with the addition of NAA (potassium salt of a-naphthylacetic acid,
20 g/ha) to prevent fruit drop, control plots were sprayed with water. Every seven days after
treatment, ethylene activity, iodine-starch index, fruit weight, flesh firmness, ground color, soluble
dry matter and the Streif index were determined.

1t was found out that spraying of apple trees with Ethephon two weeks (before the predicted
harvest date) does not affect the change in fruit weight during a pre-harvest period. At the same
time, the degradation of starch accelerates — 14 days after treatment, the iodine-starch index was
on 0.3 points higher, as compared with the no-treatment practice.

Treatment significantly activates the decrease of flesh firmness, the change in the ground
color (higher level of light reflection by the skin at a wavelength of 675 nm) and the soluble dry
matter content, it accelerates the ripening process of apples and increasing the fruit ethylene
activity in a post-harvest period.

Key words: apples, Gloster, pre-harvest tree treatment, Ethephon, NAA, fruit weight, ethylene
activity, physico-chemical parameters, Streif index.

IMocranoBka nmpodiaemu. KOHKYpeHTOCIIPOMOXHICTh TUTOJIIB BU3HAYAETHCS SIKICTIO.
CriokuBay OLiHIOE 0TyKa 32 30BHIIIHIM BUTIISIOM, 3BEPTA€ yBary Ha cMakK, KOHCUCTEH-
IiF0 M’SIKYyIIa, COKOBUTICT i apomar [1]. [y mokpaiieHHs 3a0apBiIcHHS 1 3HUKCHHS
nepea30oupanbHOro ONnajaHHs IUIOAIB 3aCTOCOBYIOTh (Pi310JI0T1HHO-aKTUBHI PEUOBUHH,
OJTHAK II¢ MPUCKOPIOE TOCTHTAHHS SOYK, 110 BPaxXOBYIOTh IIiJl YaC BU3HAYCHHS OINTH-
MaJIBHOTO TepMiHy 30upaHHs [2, 3].

AHani3 ocraHHix aociaimkens i myOaikauiid. Etedon (erpen) tpancdopmy-
€ThCSI B Ta30MOMIOHNIN eTHIICH. Y CBITOBIM MPaKTHIII Mpenapar mupoKo 3aCTOCOBYIOTh
y HacaJPKEHHSIX SIOTyHI, TPy, BUIIHI 1 CIIMBU JIJISl CTPEMYBAHHS POCTY [4], IpOpimKy-
BaHHS 3aB’A31 1 IPUCKOPEHHS HOCTHraHHs IIoniB [5, 6]. OOpoOka HacamKeHb SOMYyHI
nepes; 30MpaHHAM BpPOXKAKD aKTHBI3y€ B IUIOJAX CHHTE3 CTHUJICHY, 3HIKYETHCS PiBEHb
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KpPOXMAJIo 1 IIIBHICTh M sKyIIa [7, 8], asie BogHOYAC 3pOCTAOTh PH3UKH BTPAT BiX
(yHKIIOHAJIEHUX PO3JaaiB Mmij yac 30epiranas [9, 10, 11].

TepMiH 36HpaHH$I — OIMH 3 OCHOBHUX YMHHMKIB, IO BIUIMBAE€ Ha 1HTEHCHUBHICTh
KUTTEISUTBHOCTI [12] BU3HAYaE SKICTh IJIOAIB y Tporieci 30epiranns [13] ta M1H1M13y€
BTPATH ITiJ] 4ac pean13au11 [14]. OcHOBHI KpuTepii BU3HAYCHHS ONITUMAILHOTO TEPMIiHY
30upaHHs A0IyK — OLIiHKA po3Maay Kpoxmaiio (fioa-kpoxmaibHa nmpo0a), BMICT CyXUX
PO3YMHHHX PEYOBUH, IIIIBHICTh M IKyIIa i oOuncieHHs inaexcy Crpeiida [15].

IMocTanoBka 3aBaaHHsi. MeTa JTOCHIIPKEHHS — BCTAHOBJICHHS BIUTMBY OOpOOKH
HacaJKeHb sI0TyH1 M3HbO3UMOBOTO COPTY [TT0CTEp ETHIICHNPOAYLIEHTOM Ha 3MiHY €TH-
JIEH-aKTUBHOCTI, (hI3MKO-XiMIYHUX MMOKa3HUKIB Ta iHAekcy Ctpelida mioniB y nepen3ou-
paJIbHUH mepioz.

Hocnimxenus y 2012-2013 pp. npoBoaun B YMaHCHKOMY HalliOHAJIbHOMY YHiBep-
cuteTi caniBHUNTBa. Hacamkenns sOmyHi copty [JocTep Ha kapnukoBid migmeni M.9
3a JIBa THXKHI JI0 04IKYBaHOTO 300py BpOXKar0 00poOIIsTH (i310J0TIHO-aKTHBHOO peyo-
BuHOW Etedon (etpen, 180 r/ra) 3 nogasanusam KAHO (kaniiiHa ciib o—HadTHIONTO-
BOT KHCJIOTH, III0 3aro0irae mepemqyacHoMy ONaJaHHIO TuioniB, 20 1/ra); KOHTPOJBHI
JUISTHKY OOTIPHCKYBaJIX BOJ00. BuTpara po6o4oi piguau — 300 ni/ra.

3a 3aralbHONPUHAHATHMUA METOAWKAMHU IMOTHXKHS BU3HAYAIN €THJICH-aKTUBHICTb,
HOJ-KpoxXMallbHy Tpo0y, Macy IUIoAy, IIUIBHICTh M’SKyIlla, OCHOBHE 3a0apBIICHHS,
BMICT CyXHX PO3UYMHHUX pedoBUH Ta iHAekc Crpeiida [16]. Macy IUTOy BH3HAYAIIN
3BAKYBAHHSM, non- KpOXMaJTbHy mpoOy — Ha monepedHoMy nepepisi 3a mkanoro CTIFL
(10 GaiiB — BiACYTHICTH KpOXMaHIO) OCHOBHE 3a6aaneHH;1 — CHEKTPOKOIOPUMETPOM
«Spekol» 3a BigOWBaHHSAM CBiTIIa TOBXHHOIO XBHWII 675 HM y Micli 6e3 MOKPHBHOTO
3a0apBiICHHS (BiANOBIAa€ MAKCUMyMy MOIIMHAHHSA XJI0podisom). IlineHicTs M SKyIIIa
BH3HAYaJ M 3aKpIIJICHUM Ha INTaTuBi meHeTpomerpoM FT-327 3 mumyHkepoM aiame-
TpoM 11 MM (LIKipKy 3pi3yBaliv), BMICT CYXHX PO3UMHHHUX PEUOBHH — PePPaKTOMETPOM
PIUI-3M 3a ACTVY ISO 2173:2007 [17]. InTeHCUBHICTh BUAIICHHS [UIOJAMU €THIICHY
(y MKJI/KT - TOJI.) OLIIHIOBaJIM MOPTATUBHUM razoanaiizatopom ICA-56 3 enekTpoximiu-
HuM aetekropoM (International controlled atmosphere 1td., BemukoOpuTanis) 3 TogHi-
ctio £0,2 ppm y nianasoni 0...100 ppm [18].

Innexc Crpeiida — KOMITICKCHHH TMOKa3HHWK, IO BPaxoOBY€ MIUIBHICTh M’SKyIIa,
BMICT CYXHX PO3YMHHHUX PEYOBHH 1 CTYIiHb TiAPOJII3y KPOXMAI0, PO3PaxoByBad 3a
dopmymnoro [15]:

IC =111/ (CPP x HKII), ne

I — minbHICTE M’ SIKYIIa, KT/CM?;

CPP — ymicT cyxux po3uMHHUX PEUYOBHH, %;

VIKII — moka3HHK f01-KpoxManbHOi mpo6u (ukana 10-6anbHa).

Pesynbraty nocmimkeHs 06po0Isui mporpamoro «Statistica-12y.

Buknajx ocHOBHOro Martepiajy aochaigxeHHs. Maca mioay mig dac mepensou-
PAJBHOTO JIOCTUTaHHS HEYXHJIBHO 3pOCTaia, OJHAK JOCTOBIPHOTO 30iNBIICHHS Tij
BILIMBOM 00po0Kku Etedorom 3 KAHO He BusBieHo (puc. 1, miBopyd). O6poOka nepes
STUJICHIIPOAYIICHTOM IPHUCKOPIOE Iepen30upanbHe JTOCTUTAHHS IUIOAIB (BMICT Kpo-
XMaITto 3HWKYETHCS), BHACIJIOK YOTO TIOKA3HUK HOA-KPOXMAaIbHOT IIPOOH 3a JIBa THXKHI
Big 00poOku Ha 0,3 Gama Bummii (puc. 1, mpaBopy4). [lonioHy 3amexHicTh y Kopei
orpumano S. Oh 3i criiBaBTOpamu ajs si0myk copty Oymxi [19].

[inpHICTE M’ SIKyIIa SIONYK 3aJICKUTH BiJl HABAHTAXKECHHS JICPEB YPOXKAEM, BMICTY
KaJbIiI0 1 CTYNEHI0 30MpajbHOi CTUINIOCTI, 3HMXKYIOUUCH 31 30UIBLICHHSAM PO3MIpY
wiony [17] (puc. 2, niBopyu).
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Puc. 1. 3mina macu nnodis (nisopyu) ma i100-kpoxmanvHoi npoou (npasopyy) sbiyx
copmy Inocmep y neped3dupanvruii nepioo 3a 0opobKu 0epes emuieHnpoOyYeHMOoM:
—0— Oe3 0bpobku, —A— Emeghon 3 KAHO

INepen3oupansHa 06podka HacamxkeHHs Erehonom 3 KAHO npuckopuia 3HIKESHHS
HIIbHOCTI M’ aKy1Ia mofiB. [Tonai6Hi mani otpumano B bpaswmii E. Schultz 3i ciBasTo-
pamu i 16ayk copty 'ana [amakci [8].

ETtunen ctumynioe po3man y mKipmi XJopodisy, 3yMOBIIOIOUM 3MiHY OCHOBHOTO
3a0apBIIeHHSI 13 3€JICHOTO Ha JKOBTE 1, K HACIIIOK, — 3pOCTaHHS BiJIONBaHHS HA XBUIII
MODIMHAHHA CBiTAa XJopodinoMm. Y mepea3OupanbHUN Tepion BinOWBaHHS CBITIA
MOHOTOHHO 3pocTasio (puc. 2, MpaBopyd) i 3a 00pOOKH HAcalKEHb ETUJICHIIPOAYIICH-
ToM ctaHoM Ha 17.IX Ha 0,4 % Bumie. 3a nepea3oupanbHoi 00poOKH HacakeHb Ete-
(hOHOM HIDKYHMI BMICT XJOPOQiNy, a OTXKE BUILE BiIOMBAHHS CBIT/Ia SAOTYKaAMH COPTY
MexinTom Buseneno E. Stover 3i criBaBropamu B CLIA [21].
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Puc. 2. 3mina winonocmi m’akywa (nisopyu) ma i0ousanHs 6i0 WKIpKU s0IYK
ceimna Ha xeuni 675 um (npasopyy) y neped3doupanvruil nepioo 3a o6pobku depes
emuneHnpodyyenmom: —0— be3z 06pooku, — A — Emeghon 3 KAHO
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BMICT cyxux pO3UMHHUX PEUOBHH y Iepea30upalbHM Nepiof HEYyXUIbHO 301i1b-
nryBaBcs (puc. 3, nmiBopyd). 3a THXKIEHb BiJ moyarky excnepumenty (10.I1X) mokas-
HUK SOJIyK 3 OOpOOJeHUX eTHJICHNPOLYLIEHTOM AEPEB CYTTEBO 3piC, JOCATHYBIIHU 3a
nBa THxHI Buoro Ha 0,6 % 3HadenHs (17.1X), mopiBHSHO 3 m1ogaMu i3 HeoOpoOIe-
HUX HacaJDKeHb. BUINI BMiCT CyXHUX PO3YMHHHX PEUOBHH B s0IyKax copty Baigent 3a
nepea3oupanbHoi 00poOKU HacaKeHb eTUIICHIIPOLyLIeHTOM BeTaHoBieHO C. Soethe 3i
criBaBTopamu y bpasmii [11].

3mina iHgekcy Crpelida CBIIUUTH, IO Tepea3dupaibHa 00poOKa HACaKCHb
a01yHi copTy [T1ocTep eTUIeHNPOAYLIEHTOM CYTTEBO MPUCKOPHIIA JOCTUTaHHS (pHc. 3,
IPaBoOpyY).

3a nepen3oupanbHoi 00poOkH HacamkeHb Etedonom 3 KAHO, eTnneH-akTHBHICTD
CBIXO310paHuX MJI0AIB Makxke yTpudi Bula (puc. 4). 3a ekcrno3uuii B KIMHaTHUX YMO-
BaX MOKA3HUK CYTTEBO 3POCTAE, IO € CBITYCHHSIM MPUCKOPEHOTO M03piBaHHS SIONYK.
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—0— 6e3 0bpobku, — A — Emeghon 3 KAHO
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Puc. 4. [Junamika sudinenns emunerny sonyxamu copmy Inocmep 3a memnepamypu 20 °C
nicnsa 30upanis, 3a 0OpoOKU depes emuiLeHNPOOYYEeHMOM:
—0— be3 0bpobku, —A— Emeghon 3 KAHO




| Taspiticbknit HaykoBui BicHHK Ne 145. Yactuna 2

8

HaiiBumy emicito etuneny — 32,8 MKII/KT X ToJ1. — 3adikcoBaHo Ha 10 100y excrio3u-
Iii TUTOTIB 3 HAacaJPKeHb, 0OPOOIICHUX ETHIICHIIPOIYIIEHTOM. BHIlly eTHIIeH-aKTHBHICTh
sa0iyk copty I'anmakci 3a nepen30upanbHOi 00pOOKM HacaIKeHb ETHICHIPOAYLEHTOM
BcraHoBJeHo E. Schultz 31 cniBaBTOpamu B bpaswuinii [8].

BucHoBku. OOnprcKyBaHHS 32 JIBa THXKHI 10 30MpaHHs BpOXKato HacaHKEeHb SOITyHi
Mi3HBO3UMOBOTO copTy [octep etunennponyuentom Etedon B cymimi 3 KAHO ne
BIUIMBA€E Ha 3MiHYy MacH IUIOAY B Mepen30upanbHUid Mmepios, MPUCKOPIOKUHN Jerpasa-
ito kpoxmair. CyTTEBO aKTHUBI3YEThCS 3HWKEHHS IMIIBHOCTI M’sKyIa sSOIyK, Jenio
MIPUCKOPIOETHCA 3MiHA OCHOBHOTO 3a0apBJIeHHA 1 MIABHUILYETHCS BMICT CyXHX PO3YMH-
HUX pe4yoBUH. [IpucKoproeThCs Mepea30oupanbHe JOCTHUTaHHS IUIOAIB (32 iHIEKCOM
Crpeiia) Ta MiABUILY€ETHCSA €TUICH-aKTUBHICTD Y MICISI30UpabHUN TEPio.

[Monsika monberkil GipMi «Arpodpenn» 3a HanaHHs aHaiizaropa etuieny ICA-56.
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