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B cmamuve npeocmaenenst opucunaisHsie oanHvie no paspadomke cnocodos no-
JYHeHUsL CIMEPUTbHBIX JCUSHECROCOOHBIX IKCHAAHMO8 (ynoyka. Obujeuzsecmno, 4mo
OOHUM U3 CNIOJACHBIX IMANOE KIOHANLHO2O MUKPOPAZMHOICEHUSL OPeBeCHbIX KYAbHYp
ABTISEMCSL SMAN 66€0eHUsL 8 KYIbNIYPY i1 VIlro 6610y CUNbHOU KOHMAMUHAYUU IHOOEH-
HbIMU 2PpUGAMU, YPEe3MEPHOU CIMEPUNU3AYUY U OKUCTEHUs SKCHIAnmMOo6. Beieocmaie ve-
20, Yeavlo Hacmosyetl pabonvl ROCIYICUIO ONpedeieHe CIEneHy GIUSAHUSL PA3TUYHbIX
QyHeuyuoo6 na pocm Yucmoil Kynsmypsl 2pUOHbIX (QUMONAmo2eHos 8 yciosuu in vitro,
a makaice 0opadbomru no6e206 YyHOYKa OJist NOTYUEHUS CMEPUTLHOU KYAbIYDbL.

B pesynemame uccneoosanuii 6110 ycmanoeneHo, ymo ¢ npeoobpabomroi
no6e206 ghyneuyuoamu KOIUYeCmeo YUCMbIX JHCUSHECHOCOOHBIX IKCHIAHMOE COCma-
suno 10-44 %, 6 3asucumocmu om suoa yneuyuoa. B xoumponrsnom eapuanme Ko u-
YeCMBO JHCUHECNOCOONBIX DKCHAAHMO6 cocmaeuno 0 %. 3nayumenviusie pe3yiomamol
OvLIU NOYYEeHbl NPU 0Opabomre MAaKuMu Hpenapamamil, KaKk CyeHux, Kiao u Jama-
oop, e0e NpoyeHm CMePUIbHLBIX HCUSHECNOCOOHBIX SKCHIAHMOS BapbUPOBAT 8 OUANa-
30ne 42-44 %.

Jannvie pezynomamer 6yoym nonesnst 6 npoyecce (QoOpMuposanusi OenoHupo-
BAHHOM KONNEKYUU XO3AHCMBEHHO-NONE3NbIX 2eHOMUNOE (PYHOYKA 6 YCI0BUSX ih VilFo U
paspabomxu peciamMenmos KIOHAIbHO20 MUKpopasmHodicenus. Ilonyuennsie oanmsie
HOCAYHCAM OCHOBOT OJis1 OANIbHETIMUX UCCTIE006AHUIL.

Knroueswie crosa: Corylus avellana, ¢pynoyx in vitro, pumonamozenvi, énusmnue
QyHeuyuoos, cmepunuzayus SKCHIAHMOS, NPeOOOPAOOMKA IKCHIAHMOS.

@)er |

Jdns uuTupoBanus: Biusane QyHrHIUAHBIX MpenapaTtoB Ha BBeACHUE mobe-
roB (pyH-nyka B ycnosusi IN VITRO / Paxmanrynos P.C., Ypazbaxtuna H.A., CumoHsiH
T.A. [u ap.]// Hoeie TexHosorun. 2019. Bem. 4(50). C. 191-199. DOI: 10.24411/2072-
0920-2019-10419.
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The article presents original data on the development of methods for produc-
ing sterile viable hazelnut explants. It is well known that one of the difficult stages of
clonal micropropagation of tree crops is the stage of introducing in vitro into the cul-
ture due to the strong contamination by endogenous fungi, excessive sterilization and
oxidation of explants. As a result, the aim of the work is to determine the degree of
influence of various fungicides on the growth of a pure culture of fungal plant patho-
gens under the invitro condition, as well as processing hazelnut shoots to obtain a
sterile culture.

As a result of the studies, it has been found that the number of pure viable ex-
plants is 10-44 % with pre-treatment of shoots with fungicides, depending on the type of
fungicide. In the control variant, the number of viable explants is 0 %.
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Significant results have been obtained when processing with such preparations
as Scenic, Klad and Lamador, where the percentage of sterile viable explants varies in
the range of 42-44 %. These results will be useful in the process of forming a deposited
collection of economically useful hazelnut genotypes under in vitro conditions and de-
veloping regulations for clonal micropropagation. The data obtained will serve as the
basis for further research.

Key words: Corylus avellana, in vitro hazelnut, phytopathogens, the effect of
fungicides, explant sterilization, explant pretreatment.

For citation: Rakhmangulov R.S., Urazbakhtina N.A., Simonyan T.A., Matskiv
A.O,, Tsaturyan G.A. Influence of fungicides on the introduction of hazelnut shoots
in in vitro // Novye Tehnologii. 2019. Issue. 4(50). P. 191-199. DOI: 10.24411/2072-
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Oyuanyk (Corylus L.), sBrsiercst OnHON M3 CaMbIX NONMYJAPHBIX M 3HAYUMBIX MH-
POBBIX OPEXOIUIONHBIX KYJbTYP KaK B HAYYHOM, TaK W MPOMBIIIJIEHHOM HAIPaBJICHUU.
OCHOBHBIM BHIIOM, PAaCIPOCTPAHEHHBIM B CEIbCKOM X03sHicTBe, siBysiercst C. avellana L. —
JemHa OOBIKHOBEHHASI, TPEBOBUIHBIN KyCTapHUK, apeasl paclpOCTPAHEHUSI KOTOPOTo
oxBaThIBaeT OoNbINy0 4acTh EBpombl ot necos [lopryramuu no mpearopuii KOsxHoro
VYpana, a Taxke Ilepennioro Asuro ot Typuuu no Kaskaza. Kpome C. avellana, B ipo-
UCXOXKICHUU copToB GyHOyka otMedeHa ponb u C. maxima L. Copta ¢pyHIyka B mpo-
MBILIJIEHHOM MacIuTa0e BBIPAIIHUBAIOTCS TIOBCEMECTHO HA TEPPUTOPUSIX cTpaH EBpormsl,
Kaskaza, CesepHoit Amepuku u Ha Cpennem BocToke. YuutbiBasi OOJBIIYIO 3HAYU-
MOCTb JAHHOW KYJIBTYpPbl, MHOJKECTBO HAYYHBIX YUPEKIECHUH 3aHMMAIOTCS M3yUEHHEM
TEXHOJIOTHYECKUX aCIEKTOB BbIpALIMBAHHUA (PYHIYKA, B TOM UHCJIE U MOJYYEHUEM Ka-
YECTBEHHOT'O MOCaI0YHOr0 MaTepuana [1-4].

Tax B ormene OmoTexHONOrMH BCepoCCHIICKOrO Hay4YHO-HCCIENOBATEIBCKOTO
WHCTHUTYTa IIBETOBOACTBA U cyOTponuieckux kyapTyp (@I BHY BHUNIuCK) BenyTcs
UCCIIEIOBAHUS 110 Pa3pabOTKe METOAMKH KIOHAJIBHOTO MUKPOPA3MHOXKEHHS PyHIYKa B
YCIIOBHH i# Vifro I TOCIEAYIOWEro MOJyUYeHHUs] 03JOPOBICHHOTO Ka4eCTBEHHOTO TMO-
calloyHOro Marepuaia. Panee Obul MOKa3aH BBICOKMH MPOLEHT KOHTAMHUHALIMU 3KC-
MJIAHTOB BBHIY OTCYTCTBUSI MPEABAPHUTEIHLHON 00pabOTKH MOOEroB COOTBETCTBYIOIIH-
mu ¢pyHrunugami [S, 6]. B nmpogomkeHne npoBeneHHbIX UCCIENOBAHUN B JAHHOH CTa-
TbE TPENCTABJIEH sl OMBITOB C NMPUMEHEHHWEM APYIHX IMPENapaTroB, MPOSBISIOIINX
(YHIHLUIHYIO aKTHBHOCTb.

Marepuanbl 1 MeTOABI
[TepBUUHBIM MaTepUAIIOM TOCTY)KMIIH 3KCIUIAHTHI (PYHAYKAa — BEPXYIICUHBIE U
nasylLIHble TIOYKH C BereTupyromux noberos. COop marepuana MpOBOAMICS C MAaTO4-
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HbIX pacTeHuii pyHayka copra ‘Tpanesynn’ komnexunn ®IBHY BHUMIuCK. Crepu-
JM3AIMI0 KCIUTAHTOB MPOBOIUIIM MO OTpabOTaHHOMY paHee periamenty [6]. anee B
TEYEeHHE ABYX Henenb OTOpakoBbIBAIHM MH(pHULMpOBaHHBIE Mpobupku. ITurarensbHoit oc-
HOBOH IIJIs1 KYJIbTHBHPOBAHUS MOOETOB (PyHAYKA MOCTYKMIA MOAU(DUIIMPOBAHHAS MH-
HepalibHas cpena no mpomnucu Mypacure — Ckyra (MC), coOmomancst cneayoumui pe-
KM BbIpamuBanust: ¢oronepuon — 16/8 uac., remneparypa 25+1,0°C, BIaxHOCTb —
70 %, ocsemenHocTb 4000-5000 nk.

Beinenenne yuctoii rpubHON KyJbTYpBl MPOBOIUIIOCH MO OOIIETIPHHATHIM Me-
TonukaMm Ha Oaze nmaboparopuu OMOXMMUYECKOro aHanu3a u ouorexHonoruii GPI'bOY
BO BI'AY u3 npoOupok ¢ 3apa’k€HHBIMU 3KCIUIAHTaMH (PYHIYKA C MOCISAYIOIUM THUT-
pOBaHHEM U IOCEBOM Ha yaliku llerpu ¢ muraTenpHON cpenoii Ha OCHOBE KapTodemnb-
HOTO OTBapa ¢ 100aBJICHUEM TJIFOKO3BI U arapa.

B kauecTBe ONBITHBIX NpenapaTtoB ObUIM BBIOpPAHBbI CIEAYIOIIHE TPeraparsbl,
NPOSIBISIFOLTNE (PYHTUIIMIHYIO aKTHBHOCTB!

1. Teby 60, (x.B. Tebykonazom, 60 1/m), HopMma nmpumeHerus 10 M/

2. Cuenuk Kombu (n.8. knmotuanuaus, 250 r/i1; mpotuokonason, 37,5 r/x; Teby-
KOHa30J, 5 1/i1; ¢pyokcactpobun 37,5 1/m), HopMma npumeHerns 10 M/

3. Knan, (n.B. umazanui, 60 r/m;, teOykonazon, 60 r/m; tnabengason, 80 r/n),
HOpMa npuMeHerns 10 M/

4. Jlamagop (a.B. TebykoHason, 150 r/m; mpotuokonason, 250 r/i), HopMa mpu-
menenus 10 mi/n),

5. Hucratus (n.8. Hucratus, 111.10 mr) 10 mr/m;

B xadectBe koHTpacTHOro ()oHa Takke ObLUTH BHIOPAHBI HEKOTOPBIC OAaKTEpH-
LIU/IHBIC TIpEnapaThl:

1. CtpenrromurtuH (A.B. cTpenToMunuHa cyibdat, S00 mr) 10 mr/n;

2. TerpanmkiuH (1.B. TeTpauukinHa rugpoxyopun — 100 mr) 10 mr/m.
OO6paboTKy YHCTBIX TPHUOHBIX KYJBTYp MpernapaTaMy MPOBOIMINA MOCPEICTBOM BHECE-
HUs TIpernaparoB B JIyHKH B 4amkax llerpu. Ilokasarenn (QpyHruUuMmHON aKTHBHOCTH
npenapaToB (UKCHPOBAIN Ha 3 CYTKH.

O06paboTKy NOOEroB OMBITHBIMH MpenapaTamMyd MPOBOIMIN HETOCPEICTBEHHO
nepen BBEIEHHEM 3KCIUIAHTOB B YCIOBHSA i Vitro. BpeMsi 5KCIO3UIMU 3KCIJIAHTOB B
OTBITHBIX pacTBOpax cocrasiisuia 24 daca. [locnenyromast cTepunn3anus moderos mpo-
BOJIMJIACH 110 BBILIEOMHCAHHOW METOIHKE.

JlabopaTopHble OINBITHI MPOBOAMINCE B 3-KPaTHOW MOBTOpHOCTH. CTaTucTHYe-
CKyI0 00OpabOTKy AAaHHBIX MPOBOAIJIA C MOMOIIBIO CTaHAAPTHOro makera Microsoft
Ofice, m3mepeHne odaroB GyHIHIMIHONW aKTUBHOCTH (pHC. 1) OCYLIECTBIISIM C MOMO-
LIbKO Iporpammel Imagel.
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Fusarium sp. Trichoderma sp.

Puc. 1. Bausanue ¢hyneuyuonoii akmuenocmu Ha pocm u paseumiie epubHoil MUKpoghnoput

Hpumeuanue: 1 — TeOy 60; 2 — Cuenux Kombu; 3 — Knaz; 4 — Jlamagop; 5 — Hucratun;
6 — Crpenrromuims; 7 — TeTpamukiyH; 8§ — KOHTPOITb.

PesyabTaTsl

B pesynbprare mpoBEenEHHOrO OIBbITA YCTAHOBJIEHA (PYHTHLUAHAS AKTUBHOCTH
uccnenyeMbix npenaparos (Tabin. 1). Tak ObUIO OTMEUEHO OTCYTCTBHE BIMSIHUS TETpa-
LIUKJIMHA U CTPENTOMHULIMHA HA BBIICJICHHbIE M3 HHPHUIMPOBAHHBIX SKCIUIAHTOB (PyHIY-
Ka TpUOHON MUKPOQIOPHL.

BonpmmHCTBO (DYHTUIMIHBIX MPENapaToB MOKA3aJ0 CTATUCTUYECKH TOCTOBEP-
HYIO (QYHTULIUAHYIO aKTUBHOCTB. Tak, HanbOosee CTaATUCTHYECKH JTOCTOBEPHBIE pa3iiu-
yust QYHTULUIHOW aKTUBHOCTH Ha Aspergillus sp. yCTaHOBJIEHBI MEXIY CIEAYIOLINMU
npenapatamu: Teby u Knan, rae t-kputepuii Cteronenta coctasun 5,8 npu p = 0,01;
Jlamanop u Knan, rae t-xpurepuit Ctetonenta cocrasui 4,75 npu p = 0,01. t-xpurepuit
CreronienTa B 4,94, npu p = 0,01 xapakrepen npenaparam Knaa u Hucratun npu Biaus-
HuM Ha [richoderma sp. Jlna natorenoB pona Trichoderma sp. TOCTOBEPHBIE Pa3INUHSI
Habmonamuch mpu p = 0,05. Taxke CTATUCTUYECKH 3HAYMMBbIEC PA3JIUYUS yCTAHOBJIEHBI
mexay npenapatamu Hucratun u Knan nns Penicillium sp., rne t-kpurepuii CTbroieH-
ta cocraBuna 8,52 npu p = 0,01. [ina pona Botritis sp. HAWIy4IIyrO QYHTHIUAHYIO aK-
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TUBHOCTD IIPOABUIIN TAKHUE TIPCIIapaThl KaK Knan 1 HucraTtuH CO cTaTUCTUYECKH JOCTO-

BEPHBIMH PA3JIMUUAMU C APYTUMHU NIpenapaTamu.

Tabnuua 1 - MeTtpudeckue nokasarenu GyHIHIUIHONH aKTHBHOCTH

Ne Bun | Aspergillus | Fusarium | Trichoderm | Penicillium | Botritis
/o Ipenapar sp. sp. a sp. sp. sp.
1 |Teby *3,32+0,17 | 3,68+0,18 | 3,58+0,21 0 1,06+0,05
2 |Cuenuk KombOu | 4,61+£0,26 | 3,87+0,22 | 2,88+0,10 | 2,72+0,20 | 2,28+0,16
3 |Knan *4 710,17 | 4,18+0,17 | 3,59+0,19 | 3,91+0,16 | 4,02+0,29
4 |Jlamanop 3,87+0,11 | 4,46+0,15 | 2,44+0,16 0 2,54+0,13
5 |CtpenToMuLuH 0 0 0 0 0
6 |Terpauuxknun 0 0 0 0 0
7 |Hucratun 3,78+0,29 | 3,63+0,14 | 2,59+0,07 | 1,89+0,17 | 4,08+0,33
8 [Konrpone 0 0 0 0 0

U3 Bcex WuCCHeNOBaHHBIX BApUAHTOB MpenoOpadoTku moberoB (¢yHOyKa
HAMJTYYIIMMH BapUaHTAMH OKa3allch 0OpabOTKM TakUMH mpenaparamu, Kak CIEeHHK,
Knan u Jlamagop, riae BbIXOA CTEPHUIIBHO JKHM3HECTIOCOOHBIX 3KCIUIAHTOB COCTABHI — 44
%, 42 % u 44 %, coorBercTBeHHO (Tabin. 2). Haumenee 3¢ dexkTuBHBIM criocobom
npenodpaboTKH HKCIUIAHTOB OBLIO MPUMEHEHHe mpenapara HuctatuH, BbIXOX JKU3HE-
cnocoOHbBIX MOOeroB mpu 3ToM coctasui 10 %.

Tabnuua 2 - Brustaue cnocoda npenodpadotku Ha 3¢ (HEeKTUBHOCTD

BBEICHUS SKCIUIAHTOB PYHAYKA iR Vitro

C
No Konramunaius, Hexpos, TEPIIBHBIC
Bapwuanr omnbita SKCILIAHTHI,
/1 % %
%

1 Teby 6 70 24

2 | Cuenuk Kom0Ou 36 20 44

3 | Knman 28 30 42

4 Jlamanop 32 24 44

5 | Crpenromuniux 88 12

6 | Terpauukinx 96

7 Hucratun 84 10

8 | Konrponp 92 8 0
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Taxum obpaszom, anst GOJBIIMHCTBA MCCIIEIOBAHHBIX NPENapaToB YCTAHOBJICHA
CTATUCTHYECKH 3HauuMas (YHTHOUAHAs AKTUBHOCTb NMPOTHUB TAKHX ITATOTEHOB, Kak
Aspergillus sp., Fusarium sp., Trichoderma sp., Penicillium sp., Botritis sp., pa3BuBa-
IOLINXCSl HAa SKCIUIAaHTax (PYHAyKa U MHUTATENbHOHW Cpele B YCIOBHSIX in vitro. OmHaKo
HAMTY4IIHe Pe3yJbTaThl ObLIN MOJyYeHBI MPH 00padoTKe SKCIIAHTOB (PyHIyKa Mepen
BBEJICHHEM B CTEPIJIbHYIO KYJBTYpy TakuMHU npenaparamu, kak Cuenuk Komobu, Knan
u Jlamanop. OOBsICHEHHEM TaKMX PE3yJIbTATOB MOXKET MOCIYXKHTb HAJIUYHE B COCTABE
BCEX JTHX IPEnapaToB ICHCTBYIOIIErO BEINeCTBA TEOYKOHA30J, OTHAKO OCTAaJIbHbIE
IEeWCTBYIOIINE KOMIIOHEHTHI TIPENapaToB pa3indaoTcs. TeMm He MeHee, coueTaHue Jei-
cTByromMx BemectB B mpenapartax Cuenuk KomOu (kiIoTHaHHUIUH-IPOTHOKOHA30JI-
TeOykoHazo-puyokcactpodbun), Knaa (umazamn-redykoHason-tuadennason) u Jlama-
nop (TeOyKOHa30JI-TPOTHOKOHA30J1) TIOKA3aJI0 MEPCIIEKTUBY [UIS NaJbHEHIITNX HCCIIeno-
BaHUI B 3TOM HaIpPaBJIEHHUU.

baaropapHocte

KonnekTus aBTOpOB BBIpaXkaeT OJIArONAPHOCTH B ONPENEICHUH TaKCOHOMHUYE-
ckoit mpuHannexxaoctu rpudos E.B. PoroxuHoi, k.60.H., HAy4HOMY COTPYIHUKY Jabo-
paropuu arpoxumun U nousoseneHus ®I'BHY BHUUILuCK, T.C. byarakoBy, Hayu-
HOMy COTpyAHMKY otaena 3amuTel pactenuil ®I'BHY BHHUUIuCK, a Ttaxxke AT
MBbITABIEBON, MIIAALIEMY HAYYHOMY COTPYIHHMKY OTAena 3amuThl pacteHuin ®I'BHY

BHUMLIACK.
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