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[TokazaHo, uTO mpeanoceBHas oOpabOTKa CEMSH M IOCJENyollee ONPHICKMBAHUE PACCalbl U BETETH-
pyromux pacrenuit cnaakoro nepua (Capsicum annuum L.) IpeiapaToM SIHUH-3KCTpa — CHHTETHYECKIM
aHaAJIOTOM CTEPOUAHOTO (UTOrOpMOHA 24-3TMOPACCHHONINA — CITOCOOCTBOBAIIN YBEITNICHUIO BCXOXKECTH
CeMSsH, aKTHBAIllM{ POCTA M Pa3BUTHUS Paccajibl U MOBBIIIEHUIO X0JIOI0yCTOIYNBOCTH pacTeHuil. biaro-
Japs CTUMYJSIIUM POCTa U T€HEPAaTHBHOTO Pa3BUTHS, a TAK)KE MOBBIIICHUIO YCTOWYMBOCTU PACTEHHH
mpernapar 3Ha4MTeIbHO YBEJIMYMBAJ PAHHUN M OOIIMH ypoXail MiIOAOB CJIAJKOro Mepla B IUICHOYHBIX
terunnax B ycnoBusx CeBepo-3amaga Poccuu. YcraHoBnena Bbicokast 3(Q(eKTHBHOCTh NpUMEHEHHS
SMUHA-’KCTPa KaK pa3fesbHO, TaK U B COUYETAHUU C XEJIaTUPOBAHHBIM MUKPOIEMEHTHBIM KOMILIEKCOM —

npenaparomM HUTOBMUT.

Kurouegvie cnosa: npenapam snun-sxkcmpa, craoxuti nepey (Capsicum annuum L.), 3auuwjennviii epynm,

Cesepo-3anao Poccuu.

BBEJEHUE

B mocnexgnme roasl yBenwmdmiics uHTEpec K OHo-
palMOHAIBHBIM JKOJOTUYECKH O€30TacHbIM M BBI-
cok03(Q(eKTUBHEBIM Ipenaparam, AeHCTBHE KOTOPBIX
CBSI3aHO CO CTUMYJISILIUEN 3aIIUTHBIX CUJ U PE3EPBOB
MPOJYKTUBHOCTH CaAMOTO PacTeHHs, €r0 YCTOWYNBO-
CTH K HeOJIaronpuATHBIM GaKkTopaM BHEUTHEH cpesl
[1-3]. OqHuM U3 3apeTUCTPUPOBAHHBIX U JOBEICH-
HBIX JO0 CTaAWU MPAKTHYECKOTO MPUMEHEHHS Ipe-
MapaToB, CTUMYIHUPYIOIIUX aJalTUBHBIC PEaKIUU
pacTeHusi, SBIAETCA SIHH-IKCTPa, AeHCTBYyOIIEE
BEIIECTBOM KOTOPOTO — BEICOKOOUHIICHHBIN 24-31TH1-
OpaccHHONIN], CHHTE3UPOBAHHBIN 110 OPUTHHAIBHON
METOJUKE C UCIOJIb30BAHHEM HaHOTEXHouoruil [4].
ONHUH-3KCTpa BOCHPOU3BOAUT JEHCTBHE HATYpPalhb-
HOTO KOMIIOHEHTa BCEX PACTUTEIBHBIX KIETOK — (pu-
TOropMoHa u3 rpymnmnsl OpaccunoctepounoB (BC).
OH cTUMYIUPYET POCT U Pa3BUTUE PACTCHUH, yCKO-
pseT co3peBaHMe IJI00B, MOBBIIIAET YCTOMUYUBOCTH
K pa3jIMYHBIM cTpeccopaM (3acyxe, H30BITOYHON
BJIA)KHOCTHU IOYBBI, 3aCOJEHUIO, HU3KUM U BBICO-
KM TEMIIepaTypam), 9TO MPUBOAUT K YBEIHUCHHIO
yPOXKaHHOCTH CEIbCKOXO3AHCTBEHHBIX KYIBTYp [5].
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Hacrosmuii 3tan uccieqoBaHus NEPCHEKTHB TPHU-
MEHEHHS 3TMUHA-IKCTPa B PACTCHHEBOJICTBE CBS3aH
C pacIIMpeHUEM CIEKTpPa CelbCKOX03SHCTBEHHBIX
KYJIbTYp, B OTHOIICHHH KOTOPBIX OH MOXET OBITh
3 PeKkTUBEH, U U3YUYCHUEM JEHUCTBUS JAHHOTO TIpe-
Imapara B PpPa3JIAYHBIX ITOYBCHHO-KIMMAaTUYCCKUX
YCIIOBHSIX.

3amumenusli rpyHT Ha CeBepo-3anane Poccuu,
c ydeToM (epMepCKHX M JUYHBIX IMOACOOHBIX XO-
3UCTB, MPEACTABIEH TIIABHBIM 00pa30M IJIEHOYHBI-
Mu (0oOorpeBaeMbIMU M HE0OOTPeBAEMBIMH ) TETUTHIIA-
Mu. Oxono 80% 3Tux maomaAei 3aHsATh KyJIbTypoit
orypua, 15% — tomara u Toiapko Ha 5% mromanei
BBIPAUIMBAIOT CJIAJKUK TNEpel, CUMTAIOLINNCT HU3-
KOpEHTa0eNbHONH KyJabTypod. INaBHOU mnpuymHON
TOTO, YTO 3TY BBICOKOBUTAMHHHYIO KYJIbTYpPYy BBIpa-
IIMBAIOT B OYEHb OTPAHUYCHHBIX 00bEMax, SIBISETCS
Heno0op ypokas M3-3a YacTO CKIIQJBIBAIOIINXCA B
IJICHOYHBIX TEIINIaX HEOJarompUATHBIX YCIIOBHI
(pe3kme mepemaapl CyTOYHBIX TEMIIEpaTyp B Mae—
HaJyajie WIOHS, BBICOKAs COJIHEYHAs AKTHBHOCTH B
JIETHUE MECSIBI, MPUBOIAIIAS K MOBBIIICHUIO TEM-
neparypsl BO3AyXa U MEePEerpeBy pacTEHUI B MEpUOL
MacCOBOTO IIBETEHUS ).
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Hens paborel — oneHka 3(h(EeKTHBHOCTH Mpemna-
paTta SMUH-DKCTpa Ha pACTEHHUSIX CJIaJKOTO Iepla,
BBIPALIMBAEMOTO B BECEHHHUX IJICHOYHBIX TEILIHIIaxX
B ycnoBusix Cepepo-3anmaga Poccuum (Ha mpumepe
Kapenun).

METO/IUKA HCCIEAOBAHUA

OnbITH TpoBOIMIHN Ha chagkoM rniepue (Capsicum
annuum L.) copra He>XHOCTB B IJIEHOYHBIX TETUTUIIAX,
HaXOIAIKUXCS Ha TEPPUTOPUH ATPOOHOIIOTHYECKOM
crannuu WHcTHTyTa Omonmorum Kapenmbckoro Hayd-
Horo nenTpa PAH, a takxe B kamepax MCKYCCTBEH-
Horo kinumara. [Ipemapar snuH-3kcTpa (1.B. 24-31H-
opaccuronun 0.025 r/m) mpuMeHsIH pa3faeabHO U B
COUYETAaHHH C XEJIaTHPOBAHHBIM MHUKPOIIEMEHTHBIM
KOMIIJIEKCOM — TIpemapaTroM ITUTOBHT. [Ipemaparsr
co3gansl u npoussonarcs HHIII “HOCT M” (Mo-
ckBa) [6, 7].

Tpu napTuu ceMsiH 3aMaunBaii B Bojie (KOHTPOJIb),
pactBope snmHa-3kcTpa (2.5:10° % n.B.) wmu B
CMECH pacTBOPOB dmuHa-3kcTpa (2.5 - 10°%% 1.8.)
nuroButa (1 M nmpenapara/n) (pacxon — 11 pabouero
pacTBopa/Kr cemsiH) B TedeHue 3 4 mipu 25 °C.

Onwim 1. CemeHa KaXJOW MapTUU TNPOMBIBAIIU
BOJIOW, mepeHocwiu B vamku [lerpu Ha ¢GuiapTpo-
BallbHYIO OyMary W, paslejuB Ha IBE TPYIIIbI, MPO-
pamuBanu npu temneparype 25 u 15 °C. Duepruro
npopacTaHusl CeMsH YYUTBIBAIM Ha 7-€ CYT Mocie
3aMayrBaHMs, BCXOKecTh — Ha 15-e cyT. Ha 15-e cyT
TaK)Ke M3MEpsUId AJTUHY KOPHS M THIIOKOTHIIS TPO-
pocTKa.

Onwvim 2. CeMmeHa KOHTPOJNBHON MapTUH M 00pa-
0OTaHHBIE PACTBOPOM ODIHUHA- JIKCTpPa IPOMBIBAIH
BOJOW W BBICEBANIM Ha IIKOJNKY (22 MapTa) B Hamol-
HEHHbIE TUTATENbHONW CMeChI0 KIoBeThI. LIIKoIKy BBI-
pammBaiy B KaMepe MCKYCCTBEHHOTO KiUMaTa MpH
25°C, ocemenHoctn 15 ik u ¢Qoromepuoae
12 4. Ha 23-u cyT OT BCXOIOB CESHIIBI IMUKHPOBA-
Y B TONHMATHIICHOBHIE KOHTEWHEpPHI, HANOJHEHHbIE
MUTATENILHONH CMEChI0, W BBIPAIMBAINA B OTaIlIH-
BaeMo#l mneHoyHoW Teruuie npu 26/20 °C (neHs/
HOYb), OCBEIIEHHOCTH 15 KJIK (IIpH IOCBEYWBAHUHU
namnamu JPJI®—400) u dporonepuoae 14 4. Ha S1-¢
CYT paccagy H3 CeMsH, 00pa0OTaHHBIX SMUHOM-
9KCTpPa, OMPBICKUBAIN 5 MII pacTBOpa dMUHA-IKCTPa
(5-107° % n.8.). KoHTponbHYIO paccamy OIPHICKH-
Banu BogoH. [locime 3TOro pacTeHHs MOMemaIn Ha
10 cyT B oTaminBaeMyro TEIUIMILY [IPH TeMIEpaType
12-14 °C/9-10 °C (neHB/HOYB) U ECTECTBEHHOM
OCBCIICHNH, UMUTUPYSl €CTECTBEHHBIE TEMIIEpaTyp-
HBIC YCJOBHSA, BO3MOXKHBIC B IJICHOYHOW TEIUIHIIE
B cepeanne Mas. O X0IOZOCTOMKOCTH pacTeHUU Cy-
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nuny Ha 1=7-, 9- u 10-e cyT no Temneparype rudenu
50% xyeTok nmanucaaHol napeHxuMbl 1UcTbeB (JITs,
°C), BBICEYKH U3 KOTOPBIX MPOMOPaXHBAJIU B TEp-
MODJIEKTPUYECKOM MHUKPOXOJIOAUIBHUKE B TEUCHHUE
40 MUH C mocleayoUIe OLEeHKON KU3HECOCOOHO-
CTH KJIETOK TIOJT CBETOBBEIM MHKPOCKOIIOM [8].

Onwim 3. CeMeHa KaxAOW MapTUH INPOMBIBAIH
BOJIOM M BBICEBAJM Ha IIKOJKY (22 MapTa) B HamoJ-
HEHHBIE MMUTATEIIbHOW CMEChIO KIOBETHI. LIIKONKY BHI-
paiBajIyd B KaMepe MCKyCCTBEHHOTO KiMMara IMpHu
25 °C, ocBemeHHOoCcTH 15 KK U dotonepuone 12 d.
Ha 23-e cyT OT BCXO/IOB CESHIIBI TUTKHPOBATH B MOJTH-
STUJICHOBBIE KOHTECHHEPHI, HAMIOTHEHHBIC MUTATEh-
HOH CMeChIO, M BBIPAIIMBAJIA B OTAIlJIMBA€MOU IIjie-
HOYHOW Temuue npu temmeparype 26/20°C (nens/
HOYb), OCBEIIEHHOCTH 15 KJIK (IpH JOCBEYHBAHUHU
namnamu JIPJI®—-400) u potonepuoxne 14 4. Ha S1-e
cyT (3a 5 cyT o mepecaakm) paccamy oopabdbarsiBan
snuHOM-3KcTpa (5 - 107° % 1.B.) MK SIMHOM-3KCTpPa
B KOMOWHAITUN C ITUTOBUTOM (1MJI/IT) ITyTEM OIpHIC-
KHBaHHs, pacxoays 5 miu Ha pactenue. OOpaboTKy
paccanabl MPOBOIWUIN B COOTBETCTBHH C HMCIIOIB30-
BaHHBIM I 00pabOTKM ceMsH pacTBopoM. KoH-
TPOJIBHYIO paccajly olpbICKMBaIu Bojoi. B Bo3pacte
56 cyT paccaay BHICRKHBAJIU B IUICHOYHYIO TEIUIHILY
no 4.5 pacrenus/m’. Uepes 25 cyT mocie HOCagku
(ma 80-e cyT or BcxomoB) 00pabOTKy mpemnaparaMu
MOBTOPSITN, MCIONB3Ysl PACTBOPHI TE€X K€ KOHIICHT-
pauuii B Konuuectse 15 Mi pacTBopa Ha OTHO pacTe-
Hue. KOHTpOJbHBIE pacTeHUsI ONMPBHICKUBAIN BOJOM.

Cucrtema mNHUTaHHUS PACTEHUH COOTBETCTBOBAJIA
PEeKOMEHIAIUsAM 110 AarpoOTEXHUKE BO3/CIBIBAHUS
CJIaJKOTO TIeplla B BECEHHe-IeTHeM obopore [9].
ITogkOpMKH pacTEHHI MPOBOAWIM IO PE3yJbTaTaM
arpoOXMMHUYECKOTO aHallh3a TOYBBI APOOHBIM CIIO-
co0OM B COYETAaHUHM C IOJMBOM. B Xozie Bereranuu
pacTeHuil B TEIUIMLE HENPEPBIBHO PETUCTPUPOBAIU
TeMIIepaTypy M MEPUOIUYECKH BIAXKHOCTh BO3IyXa
W TIOYBBHI.

[To 3aBepmenuto paccagnoro nepuoga (56 cyr)
M3MEPSUTH BBICOTY PACTEHWW M yYHTHIBAIN CHIPYIO
Maccy pacTeHHUs M €ro OpraHoB (JIUCThS, CTEOENb C
gepemkamMu, KopHU). O pa3BUTHH PACTCHHH CYIUIH
Ha OCHOBaHHMH (PEHOJIOTHYCCKHX HaOmroneHwmii. Ye-
pe3 25 cyT nmoclie mocajKu MOJCUYUTHIBAIA YUCIIO T'e-
HEPaTUBHBIX OpraHOB (OyTOHBI, [BETKH, 3aBS3H, ILJIO-
nb1). Panauit yposkail yaIuTHIBAId B TCUSHHUE TIEPBBIX
15 cyT nminooHOMEHUS, 00NN ypOXKai — 3a BECh Tie-
puon miomoHomeHus. [lmoner youpanu B ¢asze Tex-
HHUYECKOM CIEIOCTH.

[ToBTOpHOCTH TIPH OMNpPEAEIIEHUH BCXOXKECTH Ce-
MSIH — JByKpaTHas, B OZHOM BapuaHte — 50 ceMsH,
IPH CHATUU OMOMETPUYECKHUX MMOKa3areeil — 4yeThl-
pexxparHas (mo 10 y4eTHBIX pacTeHUH B MOBTOPHO-
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CTH), IPU OMPEACICHUN XOJI0I0yCTONUMBOCTH — IIIe-
CTUKpaTHas, IPU y4eTe ypoxas — YeThIpeXKpaTHas
Ha IUIOLIAH YYETHOM AEeISHKHU 5 M2. OMBITHI MpOBO-
auny B 2010 u 2011 rr. B Tabnunax npeacTaBieHbBI
CpelHME BEIWYHUHBI (3a 2 TroJa) U WX CTaHAAPTHBIE
OTKJIOHEHUSI. O NOCTOBEPHOCTH PA3IUUUN MEXKITY
BapHWaHTaMH CYIUJIU C TOMOIIbI0 {-Kputepust CThIO-
nenra npu P < 0.05.

PE3VIIBTATBI U UX OBCYXIAEHUE

HUccnenoBanue nokas3ajio, YTO mpenapar SMUH-IKC-
Tpa yBEJIMYNBAJ SHEPTUIO IPOPACTAHUS U BCXOXKECTh
CEMSsIH, a TAK)KE CTUMYIUPOBAJ POCT IPOPOCTKOB KaK
pu onTUMaibHON Temmeparype (25°C), Tak u mnpu
15°C (tabn. 1). B ycnoBusix MOHMKEHHOW TemIepa-
Typbl €ro CTUMYAUpYIOMHA 3((EeKT OBl BHIpaXKEH
cunpHee. [Ipu 15 °C sHeprust npopacTaHus U BCXO-
KECTh CEeMsSH, 00pabOTaHHBIX IIpemaparoM, YBEIH-
YUIIWCH TI0 CPAaBHEHMIO ¢ KOHTpoyieM B 15 u 4.8 paza
COOTBETCTBEHHO, a a0COJIOTHBIC BEJIWYUHBI ObLIN
COMOCTaBUMBI C TAKOBBIMH Y KOHTPOJBbHBIX CEMSH
npu Temneparype 25 °C. JliiHa rTuIOKOTHIIA U KOPHS
YBEIUYWINCH B 5 U 8 pa3 COOTBETCTBEHHO.

IIpu coBMecTHOI 00pabOTKE CEMSH AIMHHOM-3KC-
Tpa M LUTOBUTOM CTHMYJIHUpYIOLIee AEHCTBUE Mpe-
mapaToB ObIIO emie Oojee BhIpaxXeHHBIM. [Ipu Tem-
neparype 15 °C nHabOmromanu yBEJIIMUYCHUE SHEPIUU
mpopacTaHusi M BCXOXKECTH CEMSH MO CPaBHEHUIO
¢ xouTposeMm B 20 u 5.5 pasza coorBeTcTBeHHO. [lo
JUTHHE TUIIOKOTIUISL U KOPHS MTPOPOCTKH, 0OpadoTaH-
HBIC SIMIMHOM-3KCTPa U MUTOBUTOM IIPH TEMIIepaType
15 °C, He oTAM4aINCh OT KOHTPOJIBHBIX MPOPOCTKOB,
BBIpalleHHBIX IpHu Temneparype 25 °C.

OO0paboTka ceMsiH pacTBOPOM JSIHUHA-IKCTPA BbI-
3pIBajia 0oJiee aKTUBHBIH POCT M pa3BUTHE pacca-

BYJABIKMHA wu np.

nel. IlepBast mapa HacTOAIIMX JHMCTHEB MOSBISUIACH
Ha 2 CyT paHblle, Ipu 00pabOTKe JMHHOM-3KCTpa
Y IUTOBUTOM — Ha 3 CyT paHblle, 4YeM B KOHTPOJIE.
VY pacTteHuwil OMBITHBIX BapuMaHTOB Ha 4—5 cyT ObI-
cTpee HacTynanu Qasbl OyTOHU3aLWU, LBETEHUS U
mromoobpazoBanusa. OTMEUEHO CTUMYIHPYIOIICE
I[eﬁCTBHe SIHWHA-3KCTpa Ha BBICOTY LEHTPAJIbHOIO
nobera. B mepuon maccoBoro nBeTEHHUS PACTEHUS,
BBIpaleHHbIC U3 00pa0OTaHHBIX SMMMHOM-JKCTpa ce-
MSsIH, TIO BBICOTE IPEBOCXOAMIN KOHTPOJIbHBIE pacTe-
Hus Ha 21%, 00pabOTaHHBIX ATTUHOM KCTPA U IIUTO-
BUTOM — Ha 33%.

JByxkpaTHOe TpHUMEHEHHE »JMuHa-3KcTpa (00-
paboTka ceMsH M paccaibl 3a 5 CyT A0 BBICAJKH B
TETUTUILY) TMOJIOKHUTEIHHO OTPA3MIOCh HAa KauyecTBE
paccansl. buomacca pactenuil yBenuuuiach Ha 25%
M0 CPaBHEHUIO C KOHTPOJIeM, Mpu4YeM Hanboliee 3Ha-
yuTedbHBIM (Ha 33%) ObuTO yBedM4eHHE OHOMacChl
KopHe# (tad:x. 2). [To BbicoTe ombITHas paccana mpe-
BOCXOJIMJIa KOHTPOJIbHYI0 Ha 14%, Takxke mpenapar
YCKOPHJ IEPEXO]1 pacTeHUH K 1iBeTeHni0. O6paboTka
PaCTeHHUI SMUHOM- 3KCTPA COBMECTHO C IIUTOBHTOM
HE MPUBOIMIIA K JTOTIOJTHUTETEHOMY (D (PEKTY.

BrisiBIeHHOE B OMBITax BIHSHUE DIIHHA-IKCTPA
HJIK €r0 COUCTaHHA C HUTOBUTOM Ha SHEPIUIO IIPO-
pacTaHusi, BCXOXKECTb CEMSH, pOCT M pa3BUTHE pac-
caJlbl CIIAKOTO Teplia MeeT BaXKHOE MPAKTHIECKOe
3HAYCHHE, T. K. CIAJKHH IMepel] Ha PaHHHX JTamax
OHTOTEHE3a XapaKTEePU3yeTCs MEIJIEHHBIM POCTOM U
pazButueM [10]. MaccoBbie BCXOJBI Y HETO MOSIBIIS-
10TCS uepes 2 Hef, OT (a3bl BCXOAOB A0 IEPBOH Maphl
HaCTOSIIIMX JINCThEB NPOXoAuT He MeHee 30 cyT,
a OT BcxoJoB N0 OyroHuzanuu — 60—70 cyt. Iloka-
3aHHOE YCKOpPEHHE POCTa PACTEHUW CIAIKOTO Iep-
1a nociie o0paboTKH IMUHOM-IKCTPa COTIIACyeTcs ¢
JAHHBIMU JINTEPATypPbl O CTUMYAUpYIoueM dpderTe
BC nHa poct pacTeHHil, B OCHOBE KOTOPOTO JICKHT

Tadnnua 1. BausHue snuHa-3KCTpa Ha SHEPTHIO MPOpPACTaHUs, BCXOXKECTh CEMSIH U POCTOBBIE MOKa3aTeNu 15-CyTOYHBIX
IIPOPOCTKOB cIaAKoro nepua copra Hexxnocts mpu Temneparype 15 u 25 °C

DHeprus BcexoxecTh
JlmmHa, cm
popacTaHus
Bapuant % KOpHS TUIOKOTHIIA
Temmeparypa Bo3ayxa, °C
15 25 15 25 15 25 15 25
Ob6paboTka BO- 3 26 13 67 0.3+0.1 3.1+0.1 0.4+0.1 2.8+0.1
0¥ (KOHTPOJIB)
OnuH-3KCTpa 45" 75" 63" 81" 2.4+0.2" 4.3+0.2" 2.1+0.1" 3.3£0.1"
OnuH-3KcTpa + 60" 84" 71" 90* 3.1£0.2" 5.4+0.3" 2.7+0.2" 4.24+0.2"
LUTOBHT

* Pasnuums ¢ KOHTpONeM J1ocToBepHEI mpu P < 0.05. To xe B Tabm. 2-5.
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Tab6auna 2. Biusarie 3nuHa-3KCTpa HA POCT U PA3BUTHE paccabl CIaKoro nepia copra HexxHocTs (Tiepes BhICaaKon

B TCILIUILY)
Bricora daza buomacca, T ceIpoit Macchl/pacTenue
Bapuant o

pacTeHuH, CM pasBUTHA JMCThS crenu KOPHU pacreHue
O6paboTka 31.0£2.1 Hauano 18.2+1.4 15.2+0.9 19.2+1.1 52.6£3.6
BOJIOH (KOHTPOJIB) OyTOHHM3AINH
DIUH-3KCTpa 35.2+2.4 Hauaio 22.7£1.6" 17.1£0.8 25.6x1.6" 65.4+5.6"

[[BETCHHUSI

DNUH-3KCTpa + 36.8+2.6" Hauano 25.4+1.8" 17.9+0.7 26.4+1.8" 69.7+5.9
+ LUTOBHUT [[BETCHUS

AKTHUBAIIUS O] UX BIMSHUEM METa0OIUYCCKHUX MPO-
neccoB [11-13].

N3ydenue AuHAMUKH XOJIOAOYCTOWYUBOCTHU TIO-
Ka3ajo, 4TO y pacTeHuii, oO0pabOTaHHBIX SMMHHOM-
9KCTpa Ha CTaJWM ceMsH U B (aze paccalbl, depes
2 CYT OT Haualla JelCTBUSI HU3KUX TEMIIEPATYP XOJIO0-
JOYCTOMYHUBOCTH TOCTOBEPHO YBEIIMUNBANIACh, 3aTEM
OTMEUEHO €€ NaJIbHelIIee TOBLIIIEHUE C JOCTUXKECHH-
eM MakcuMyMa Ha 5-e cyT (Ttabm. 3). 3a aToT mepuog
BEJIMYMHA MIPUPOCTA YCTOMUYUBOCTH KJIETOK JINCTHEB
K oxJaxaeuuro B Teuenue 40 muH coctasuna 1.4 °C.
B nanpHeiieM XOJ0A0yCTOMYMBOCTH B TEUEHHE
1 HEeZ1 MOHOTOHHO CHUKAJIACh, U K KOHITY 12-X cyT oHa
BO3Bpallaiach K UCXOJMHOMY YPOBHIO. B KOHTpOIb-
HOM BapHaHTe B TE€UEHHUE MEPBBIX 2—3-X CYT Takke
OBLJIO OTMEUEHO IOBBIIICHUE XOJIO0J0YCTOMYHBOCTH
KJIETOK, BRI3BAHHOE JIEHCTBHEM HU3KUX TEMIIepaTyp,
MOCJIE€ Yero y KOHTPOJBHBIX PACTCHHUH, B OTIMYHE
OT OMBITHBIX, 3(PPEeKT XOI00BOM 3aKaIKNA HCUE3al.
Ha 5-9-e cyr Hu3KoTeMmepaTypHOro BO3JIEHCTBUS
Yy KOHTPOJIBHBIX PACTEHUM NOSBISIUCH BHU3yaldbHO
(uKCHpyemMble MPU3HAKH XOJOIOBOTO TTOBPEXKICHHS
B BHUJIC XJIOPO3a, 3aTE€M 3aChIXaHHUSI KPAEB JIHCTHEB U
MOTEPH TYPropa BEPXHUMH JINCTHIMHU.

YcranoBneHo, 4yTO paccana, oOpaboTaHHas MH-
HOM-3KCTpa, U OCOOCHHO COBMECTHO C IIUTOBHUTOM,
MOCJIE BBHICAJKHU B TUICHOUHYIO TEILTUIY B KOHIIE Mas,
KOTZla CpeIHEeCYTOYHAasl TeMIlepaTypa 4acTo OIycKa-

nack 0 13—15°C, xopolo npuxuBaiach, a ¢ MOBI-
IEHUEM TeMIIepaTypsl MO0eTH OBICTPO POCIH U Tie-
PEXOIUIIN K I[BETCHHIO. B TO k€ BpeMsi KOHTPOJIbHbIE
pacTeHUs YKOPCHSUINCh MEIJICHHEE, HMeNH OJeIHO-
3€JICHYI0 OKPACKY JIUCTHEB, OTCTABAJIH B pPOCTE M00e-
TOB, TIO3J[HEE MEPEXOMIIA K IBETCHUIO M TUIOJOHO-
nieHui0. TakuM 00pa3oM, pe3yNbTaThl, OTyYeHHBIC
Ha KyJIbType CIaJKOro Tepla, MOATBEPAUIH aaar-
TOTeHHBIA 3(Q¢eKT mpemnapara dMUH-IKCTpa, yCTa-
HOBJICHHBIA aBTOpaMU paHee Ha pejance, JIMCTOBOM
cajare, CTOJIOBOM CBEKJIE, MOPKOBHU U I[BETHOM KaIry-
CTE MPHU MX BECCHHEM BBIPAINMBAHUU, KOTJAa HOYHAS
TeMIeparypa Bo3ayxa Mensercs ot 6 go 13 °C [14].

CrnocoOHOCTh JINHUHA-IKCTPA yBEIWYHUBATH XO-
JIONOCTOMKOCTh PACTEHHM B YCIOBUSAX JEUCTBHS
HU3KHUX IOJOXKHUTEIBHBIX TEMIEPAaTyp MOXET OBITh
CBA3aHa CO 3HAYUTCIIbHBIMU UBMCHCHUAMU COACPIKaA-
HUsl pUTOrOpMOHOB M uX Oananca [3, 15, 16]. OT0
ABIAETCA OJHUM M3 MEXaHU3MOB IEPEKIIOYEHUs
(GYHKIIMOHATBHOW aKTUBHOCTHU KIIETOK C MIPOTPaMMBbI
OOBIYHOTO pa3BUTHUS (POCTOBOH M OHTOTEHETHYE-
CKOW) Ha aJanTHBHYIO, a MOCJE MPeKpameHus Jci-
CTBUS XOJIOJJOBOTO CTpecca — K 00paTHOMY IepPeKIIo-
YEHHUIO MIPOTPaMM M CTUMYJIMPOBAHHUIO POCTOBBIX U
PENpPOAYKTUBHOTO TporeccoB [17].

Takum oOpa3oM, IJis YBETHUEHHS XOIOAOCTOUKO-
CTH pAcCTEHUIl MOXXHO PEKOMEHIOBAaTh J0CTATOYHO
3O PEeKTUBHBIA W CPaBHHUTEILHO MEIICBHIH CIOCO0

Tabunna 3. Bindaue snuHa-3KkCcTpa Ha XOJI0J0yCTOMYUBOCTD PACTEHHH cllagkoro nepua copra HexHocts

VYCTORYMBOCTD KIETOK IHCTheB K 40-MuHyTHOMY npoMmopaxuBanuio (JITs,), °C
BapuanTt Bpewmst mocne 006paboTkH, CyT

1 2 3 4 5 7 9 10
O6pabotka 2.4+0.1 2.940.1 2.6%0.1 2.3+0.1 |Ioxente- |I[loreps 3acwixanue |YTHeTeHHe
BOZOM HHE KpaeB |Typropa KpaeB pacTeHuil
(KOHTpOJIB) JINCTHEB BEPXHUX JINCTHEB

JIUCTHEB

DIUH-3KCTpa 2.4+0.1 3.0+0.2 3.2+0.17 | 3.5+0.1" |3.8+0.1 3.5+0.1 3.2+0.1 2.9+0.1
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Ta6auua 4. Brusaue smuHa-3KcTpa (AByKpaTHas oOpaboOTKa: ceMeHa M paccaja) Ha IUI0000pa3OBaHHE y PacTCHHI
caaKoro nepia copra HexxHOCTh B yCIOBHSX TUIEHOYHON TEILTUIBI (4epe3 25 CyT Mociie MoCaaKH)

UYucno reHepaTuBHBIX OPTaHOB (B pacueTe Ha OJJHO PaCTEHUE)
OIaBLINE 3aBSI3U 3aBs3aBIIMECS TUTIOIBI
Bapuant JIOJIs OT
BCCTO, IIT. JIOJIA OT HCEXOAHOTO HCXOJIHOTO Y¥CIa
IIT. Yyciia TeHepaTHB- IIT. CHCDATHBHBIX
HBIX OpraHoB, % OPFI;HOB o,

O6paboTka 15.2+1.0 7.0£0.5 47 8.3+£0.5 53
BOJIOM (KOHTPOJIB)
DIUH-3KCTpa 18.4+1.2" 5.1+0.3" 28" 13.2+1.17 72"
DnuH-3KCTpa + 20.3+1.4" 4.3+£0.3" 20" 16.2+1.2" 80"
+ LIUTOBUT

Tadauna 5. BnusHue snuHa-3kcTpa (TpexkparHas oOpabOoTka: ceMeHa, paccaja, BETEeTHpYIOIIME pacTeHHs) Ha
YPOXKaHHOCTH CIIAAKOTO Tepia copra HexHOoCTh B yCIIOBUAX IJICHOYHOH TEIUTUIBI B BECECHHE-JIETHEM 000poTe

VpoxaitHOCTh, KI/M?
Bapmant 216aTa HepPBOro p Cpenusist Macca
cbopa ypoxas parHss o6mas niona, T
O06paboTka BOJ0# (KOHTPOIIB) 18.06 1.3+0.1 5.0+0.2 48.6+2.4
DIHUH-3KCTPa 15.06 1.7+£0.2" 6.9+0.4" 54.2+3.0"
DIHUH-3KCTPa + MUTOBHUT 15.06 2.0+0.2" 7.7£0.3" 59.1+4.7"

MpennoceBHON 00pabOTKU CeMsIH HIIM paccaabl mpe-
mapaToM 3MHUH-3KcTpa. B ormimume ot Hero mpemsa-
raeMblil IS 9THX LeJel croco0 mpeBapuTeIbHOTO
3aKaMBaHMUA IPOPOCTKOB WM CESHICB HHU3KUMH
temneparypamu [ 18] siBasiercs ropasmo 6onee cox-
HBIM U 3aTPAaTHBIM.

Haubonee ys3BUMBIM MEpPUONOM IS CJIAJIKOTO
repira, HapsAay ¢ HadaJioM pocTa moberoB (mepuon
Tepecagku pacTeHUU B TUICHOYHYIO TEIUIHITY), SB-
JgeTCs [IBETCHUE U 3aBs3bIBaHUE IUIOA0B. I3BECTHO,
YTO TIEPEI] UMEET OOJIBIITUE MMOTEHIIUATLHBIE BO3MOXK-
HOCTH B IJIaHE IJI0JIOHOUICHHUS], OJHAKO AO0JA UX pea-
TU3aIuu O4eHb Hu3Ka (10 45%). OcHOBHas MpUYNHA
MOTEPH ypoXkast — onazieHue OyTOHOB, IBETKOB U 3a-
Bs3eil mpu Temmeparype 35 °C u BEHIIIE B COUCTAHUH
C HEJIOCTAaTOYHOW BIAXKHOCTBHIO BO3AYyXa M MOYBHI B
IUIEHOYHBIX Terumuiax [10].

W3yuenue BIHSHHSA DSIHHA-3KCTpa Ha TeHepa-
TUBHYIO cdepy CJlaJKoro mnepua IoKa3ajlo, YTo
NByKpaTHasi 0O0paboTka (CeMsH M paccajbl) OJHUM
SMUHOM-IKCTPa WIH B COUCTAHUU C IIUTOBUTOM CTH-
MyJupoBaja oOpa3oBaHHE T'€HEPaTHBHBIX OPraHOB
(1a 21 u 34% K KOHTPOJIO COOTBETCTBEHHO), YMEHb-
mrajia onajgeHue OyTOHOB M IIBETKOB M YBEIMYMBaJIa
YHUCIIO 3aBA3aBIIMXCS 1010B (Ha 59 1 95% cooTBet-
cTBeHHO) (Tabmn. 4). Ilpu 3TOM mpolecc aKTHUBHOTO
M104000pa30BaHusl Y PacTeHHUH OMBITHBIX BapHaH-

TOB OTMCYCH B XOI€ Bceﬁ BE€reranuu, B T. 4. U HpI/I
IIOBBINICHHU U TCMHCpaTypI)I Bosnyxa B JTHEBHBIC YaChbl
B Temuie 10 35 °C u BoImIe.

CTUMyNSIUs [BETEHHUS U 3aBA3BIBAEMOCTH ILIO-
JIOB TIpErapaToM JMHH-3KCTpa WU SMHHOM-3KCTpa
B KOMOMHAIIMH C IUTOBUTOM CIIOCOOCTBOBANIN YCKO-
PEHHIO Hayaia MJIOJOHOUICHHUS U YBEIMYEHHUIO ypo-
JKaHOCTH CJIAJIKOTO Iepla. Y pacTeHH, TPEXKPATHO
00paboOTaHHBIX AIUHOM-IKCTpa HWJIH SITHHOM-IKCTpa
COBMECTHO C IUTOBUTOM (CEMEHa, paccajia U BEreTH-
pYIOIIMe pacTeHus ), cOOp IUIOZAOB HaJYaics Ha 3 CyT
paHblIIe 10 CPaBHEHUIO C KOHTpoJjeM. COOTBETCTBEH-
HO, U yPOKaHHOCTb Y HUX Obla OONbIIE: paHHSIS —
Ha 31 u 54%, 3a Bech mepuoa MIOAOHOIIEHUS — HA
38 u 54% , cpennsis Macca miaoga Oonbme Ha 12 u
22% (tabm. 5). Ilpu aBykpaTtHOi 00pabOTKE SIMTUHOM-
9KCcTpa (CeMeHa M paccajia) paHHSS ypoKailHOCTH
JIOCTOBEPHO HE OTIMYAJIaCh OT TAKOBOU y PacTCHUH,
MOJBEPTLINXCS TPEXKpaTHOH 00paboTke, HO 0o0Ias
ypoxxaiiHOCTh Obli1a MeHblle Ha 18%, B TO ke BpeMs
MpeBbIas KOHTposb Ha 20%.

Takum 00pazoM, NOJyUeHHBIE PE3yJbTaThl OIHO-
3HaYHO YKa3bIBaJIM Ha TO, YTO SMIUH-IKCTPa CIOCOOEH
MOBBILIATH XOJI0J0YCTOWYMBOCTD PACTEHHUH CJIaJKOTO
nepua, CTUMYJINPOBATh €ro pocT U pa3BUTHE, B T. U.
IpU AeHCTBUU HU3KUX IOJOXKHUTEIbHBIX TEMIIEPATyP
B HayaJle BETe€TallM¥ PACTEHHH, a TaKKe yIydIlaTh
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MI0/1000pa30BaHNe M YBEIWYUBATH YPOXKANHOCTH
B YCIOBHUSX BBICOKHX TEMIIEPATyp, UYTO IO3BOJAET
BBICAXKUBATh paccaay CJIaJKOro Iepiia B BECEHHHUE
IUICHOYHBbIE Teriuibl B ycnoBusix Cesepo-3amazna
Poccuu B xoHIle Mast (Ha 2 Hel paHbBIIEe YCTAHOBIICH-
HOTO CpOKa), HECMOTPS Ha HU3KHE CPEIHECYTOUYHbIE
TeMIIepaTypbl U Pe3KUe U3MEHEHUS TeMIlepaTyphl B
HOYHOH nepuon.

Comocrapiieane 3G(HEKTHBHOCTH  OTACIHHOTO
IMIPUMCHCHUS SIIMHA-3KCTPa U B COUCTAaHUU C IIpEIia-
paToM IUTOBHT TOKA3aJI0, YTO COBMECTHOE MpHMeE-
HEHHUE npenaparo ObLIO Oosiee d3PPEKTUBHBIM IS
MOBBINICHUWA SHEPTUU MMPOpACTAHUA U BCXOKECTHU CC-
MSIH U YBEJIMYEHUS CPEIHEN Macchl IUI0AA, PpaHHEW U
oOmiel ypoxaiHOCTH.

BBIBO/IbI

1. [IpoBenenHoe wHcclenoOBaHUE MO3BOJIWIO BBI-
SBUTH ONpeACIICHHbIE 3aKOHOMEPHOCTH B JCHCTBHH
CHHTETHUYECKOTO aHajora OpaccHHOCTEpOUaa — Ipe-
mapara SMUH-3KCTPa Ha PacTEHHUs CJIAaJKOTO mepua
B 3aIlMIICHHOM TpyHTEe B ycioBusix CeBepo-3amana
Poccun. YcraHoBneHo, yTo 00paboTKa CEeMSH JIH-
HOM-3KCTpa aKTHUBU3HMPOBaja MPoIecC MpopacTaHus,
MOBBIIIAJTA BCXOKECTh CEMSH, CTUMYIUPOBAJIa POCT
THITOKOTHJISL M KOPHEH, MpUYeM B YCIOBUSIX HU3KHX
TeMIeparyp CTUMYIHpyomui 3¢dexr Obul BhIpa-
’KEH CHIIbHEe.

2. IBykpatHas o0OpaOoTka CeMSH U paccajbl
(3a 5 cyT o BBICAAKM B TEILIMIY) 3THUHOM-3KC-
Tpa MOJIOKUTEIBHO BIIMsJIA HA KAYECTBO Paccalbl.
[Ipenapar ctuMmynupoBan mpoiiecc OyTOHH3ALUH
U IBETEHMs, YBEJIWYNBaJ BBICOTY pacTeHUN U Ha-
KOIUIEHUEe OMoMacchl HaJ36MHOM YacTH U KOPHEBOU
CHUCTEMBI, ITIOBBIIAJI YCTOMUYUBOCTb PACTEHHUH K I10-
HHM)KEHHBIM TeMIlepaTypaM. DMHUH-3KCTpa OKa3bIBal
MPOJIOHTUPOBAHHOE JEHCTBHE HAa TE€HEPATUBHYIO
chepy cmaaxoro mepua: ycuiauBaid oOpa3oBaHUE
TEHEPAaTHUBHBIX OPTraHOB W CHUXAJl OMaJeHue 3a-
BSI3€H, YCKOPSUI M TOBBIIIAJ IIOA000pa3oBaHHUE HE
TOJBKO IIPU ONTUMAJIBHBIX TEMIIEpaTypax, HO U IpU
JNEWCTBUM B MJIEHOYHOM TEIUIMIE BHICOKMX TEMIIEe-
paryp.

3. YcTaHOBIEHO OJIOKUATENbHOE IEHCTBHE SITHHA-
3KCTpPa Ha YPOKAMHOCTH CJIAJIKOIO IIepLia B BECEHHUX
IJICHOYHBIX TEIIMIAX 33 CUET aKTUBHU3ALUU POCTO-
BBIX U PENPOAYyKTUBHOTO MPOIECCOB U IMOBBIIMICHUS
YCTOMUYHMBOCTU PACTEHUM K HU3KUM M BBICOKUM TEM-
nepatypaM. Hamnydine pe3yapTaTsl MOJIyYEHBI IPU
WCIIONIb30BaHUM IMUHA-IKCTpa B KOMOMHAIIMHU C Xe-
JATUPOBAHHBIM MHKPO3JIEMEHTHBIM KOMIUIEKCOM —
MpenaparoM IUTOBUT.

AT'POXUMUMA  Nell 2013

4. [Tony4yeHHBIC PE3yJbTaThl MOTYT OBITH HCIIOJIb-
30BaHbl MIPU pa3paboTKe MPHEMOB PalMOHAILHOTO
MpUMEHEHHs Tpemnapara 3MUH-IKCTpa Ha CIAaJIKOM
Meplie B BECEHHUX IMJICHOYHBIX TEIUIMIAX B YCIIOBH-
sx Cesepo-3anaga Poccuu, 4To MO3BOIUT MOBBICUTH
e€ro ypOoXXaWHOCTh, CHHU3WB HETATHBHBIE TIOCIE-
CTBHS ICHCTBUS HEONMArONPHUATHBIX (DaKTOPOB CPEJIbI
(B TIepByIO0 OYepeah HEOJArONPHUATHBIX TEMIIEPATY])
Y YBEIUYHUTH 00bEMBI BBIPAIIMBAHUS ITOH BOCTPEOO-
BaHHOUW KYIBTYPHI.
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Effects of Epin-Extra on the Growth, Development, and Yield
of Sweet Pepper (Capsicum annuum L.) in Greenhouses
of Northwestern Russia

N.P. Budykina, T.G. Shibaeva, A.F. Titov

Institute of Biology, Karelian Scientific Center, Russian Academy of Sciences,
ul. Pushkinskaya 11, Petrozavodsk, Karelia, 185610 Russia
E-mail: kharkina@krc.karelia.ru

The treatment of sweet pepper (Capsicum annuum L.) with Epin-extra (a synthetic analogue of the ste-
roid phytohormone 24-epibrassinolide)—dressing of seeds and spraying of seedlings before transplan-
tation and plants at the beginning of flowering—promoted seed germination, improved the quality of
transplants and increased the cold tolerance of plants. Epin-extra stimulated the vegetative growth and
generative development and improved the resistance to temperature stress, which increased the early and
total fruit yield of treated plants under conditions of plastic greenhouses in the northwestern Russia. Ben-
efits of the combined treatment of seeds and plants with Epin-extra and Citovit (chelated micronutrient

fertilizer) have been shown.

Key words: Epin-extra, sweet pepper (Capsicum annuum L.), plastic greenhouse, northwester Russia.
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