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HEKOPHEBBIE ITOJKOPMKM, ITOBBIIITAIOIIVE YPOXAMHOCTD 1
KAYECTBO AT01 3EMJIAHUKWU (Fragaria ananassa) I1TPU TIOT'OJIHBIX
CTPECCAX

T.I. IPUYKO, M.I. TEPMAHOBA, JI.A. XWJIBKO

OnvH U3 BaXKHBIX MOAXO0A0B NMpH (GOPMHPOBAHMA KAYeCTBA IUIOJOB — MPUMEHEHHE OMOCTHMY-
JIITOPOB, CNOCOOHBIX 3AMMTUTh PACTEHHS OT BHEHIHUX BO3JIEHCTBUIi, IeJIEHANPABIECHHO PEryJIMpPOBATh
HX POCT, pa3BUTHE, OOMEHHbIE MPOLECCHI, YTO MO3BOJMT MOJHEE Peaju30BaTh MOTEHUMAN copra. B Ha-
crosimeil padore B Teuenne 2006-2010 ronos u3yyaau BIMSHME METEOPOJIOTHYECKUX YCJIOBHil B MEPUO.
BereTauuy ¥ ()aKTOPOB BHIPAIIMBAHUS HA KAYECTBO SIr0J 3eMJISIHUKH, MPOU3PACTAIOMIEH B YCIOBUAX 10Ta
Poccun. IIpuBeneHbl pe3yabTaThl HCNOJIb30BAHHS HEKOPHEBBIX MOAKOPMOK MHHEPAJbHBIMH YAOOpeHHs-
vmu 'YMMU 20K u peryasitopamu pocta MuBai-arpo, Stimolante 66f, Alga mix B Mg B ¢a3bl BbiaBuU-
JKeHHsI BETOHOCOB, HAYAJIA IBETEHUS W CO3DPEBAHHUS ATOA 1 ynpapieHus GopMHPOBAHMEM ypoOKas U
XHMHYECKOT0 COCTABA ArOJ 3eMJISIHUKH, BHIPAIMBAEMBIX B 9KCTPEMAJIbHBIX NOTOIHBIX yciaoBusix. Iloka-
32HO, YTO NMpPHMEHEHHE MEPeYHCIEHHbIX MPENapaToB HA IUIONOHOCSIIMX HACAXKIEHUSX 3eMJISIHHKH COPTOB
Knepu, Apo3a, Mapmoaaga cnoco0CTBOBAJIO YBeJMYEHHIO MACChHI SIrOJ MO CPABHEHHIO C KOHTPOJEM B
cpendem Ha 0,7-2,2 r, 4T0 yayyimiaeT TOBapHble KAayecTBA M B MTOre MOJIOXKHUTEIbHO BJIUSIET HAa Ypo-
KaiinocTb. COBMECTHOE MCIOJIb30BAHME OUOCTUMYJIATOPA MHMBAJI-ATPO M MHHEPAJIBLHOTO YNOOpeHus
T'YMMU 20K no3BosisieT yJIy4liuTh KAYECTBO MO COAEPKAHUIO CyXHX BelIeCTB M caxapoB — Ha 7-10 %,
opraHuyeckux Kuciaotr — Ha 10-15 %, puramuna C — Ha 9-14 %, P-aktuBHbIX Bemects — Ha 3-12 %.
YcTaHOoBJIeHO, YTO NMpPUMEHEHHE PeryJasaTopoB pocra Stimolante 66f u Alga mix B Mg Ha copre Map-
MO0JIaJa MPHBOAMIO K TOBBILIEHHIO YCTOIYMBOCTH PACTEHHIl 3eMJISHUKM K TO3HEBECEHHHM 3aMOPO3KaM,
KoTopbie oTMeyauuch B 2009 roay: 4ncjo HBETOHOCOB NMPEBLIIIAIO KOHTPOJIb HA 9,1 %, uncio pa3Bus-
mmxcs saron — Ha 18,5 % npu yBeamuenuu cpeaHeii Maccwl siron Ha 1,7 T, 4TO MO3BOJIMIIO MOJYYMTh
YPOXKAiHOCTD BbIlIe KOHTPOIbHOI HAa 9,1 T/ra. Ilpn 3TOM B SIrOogaxX HAKAIUIMBAJIOCH 0OJbIIE PACTBOPH-
MbIX cyxux BemectB (9,0 %) u caxapos (6,8 %), mosbimmanocs conepxkanue kuciaor (1,0 %), Ho 3a-
memisicss cuHTe3 ButaMnHa C u P-akTuBHBIX BemecTs. Peakums coproB Ha mpoBeneHHbIE 00Pa0OTKH
pazmmyanack. Tak, y copra Apo3a npu aHAJIOTMYHBIX 00pPa0OTKAX B SIrONAX CHIKAJIACH CAXaPUCTOCTb U
KHCJIOTHOCTh TIPH OJHOBPEMEHHOM 3HAYMTEJIbHOM TMOBBIMIEHHH COJNEPKAHMS OWONIOTHYECKH AKTUBHBIX
BELECTB 0 CPABHEHHIO ¢ KOHTpoJeM. Takum 00pa3om, mocpencTBOM NPUMEHEHHS MUHEPAJBHBIX Y100-
PeHuii ¥ CTUMYJIATOPOB POCTA B BH/IEe HEKOPHEBbIX MOJAKOPMOK MOXKHO CHH3HMTb HeraTMBHOE BO3/ieiicTBHE
CTPECCOBBIX CHTYAlUil M TeM CAMBIM MOBBICUTb YPOXKAHHOCTb, TOBAPHbIE Ka4eCTBA U COAepKaHUe OHO-
JIOTHYECKN AKTHBHBIX BELIECTB B SITOJAX 3€MISTHUKH.

KinoueBbie ci0Ba: 3eMJISIHUKA, COPTA, HEKOPHEBbIE MOJKOPMKH, YPOXKAHHOCTb, TOBAPHbIE Ka-
4YecTBa, OMOJOrMYECKH AKTHBHbIE BELIECTBA.

3emnsiHuka cagosasi (Fragaria ananassa) OTHOCUTCSI K OCHOBHBIM SITO[I-
HBIM KYJbTypaMm Ha tore Poccuu Oiaromapsi paHHEMY CO3pEBaHUIO, OBLICTPOMY
BCTYIUICHUIO B IJIOJOHOILIEHUE, BBICOKOW YPOXKAMHOCTH, OTIMYHBIM BKYCOBBIM
U jeyeOHbIM cBoiicTBaM (1-6). KayecTBO ILIOMOB 3eMJISIHUKU CaaOBOM I'€HETH-
Yyecku O0YyCJIOBJIEHO, HO MOXET 3aMETHO M3MEHSIThCSI MOJ AeCTBUEM (haKTOPOB
cpenpl. [ToromHble cTpecchl CKa3bIBAIOTCS Ha YPOXKAWHOCTM M ITOKAa3aTeNsX Ka-
YyecTBa Srof, B TOM YHCIe Ha UX XuMmudyeckoM coctaBe (7-10). OcHOBHbIE MO-
TOIHBIE BKCTPEMYMBI IS 3eMJITHUKM B YCIOBUSIX KpacHomapckoro Kpast cBsiza-
Hbl C MO3AHEBECEHHUMHU 3aMOpPO3KAMU M OTCYTCTBUEM OCAAKOB Ha (poHe mo-
BBIIICHHBIX TeMITepaTyp B KOHIIC Masg—Hadaje WIOHS.

OOMeHHBIE MPOLIeCChl B PACTEHUSIX aKTUBU3UPYIOTCS B 3aBUCUMOCTHU OT
OCBEILLEHUsI, BOJOCHAOXEHUSI M CYMMBI aKTMBHBIX TemmepaTyp. OOuiue ocan-
KOB TIpA HEIOCTAaTOYHOM KOJMYECTBE TeIlIa, KaK U Ype3MEepHO BBICOKUE TEMIIC-
paTyphl TP HU3KOW BJIIAXXHOCTH BO3MyXa OTPUIIATEIHLHO BIUSIOT Ha comepxKa-
HUE BUTAMMHOB B ATOMAaX, TaK KaK B YCIIOBUSIX Ae(UIINTA BJIATW TOIABIISIOTCS
CHHTETUYECKNE TIPOILIECCHI, YBEIMUMBACTCS SHEPTUs ABIXaHWS W pacxoi BHTa-
MHUHOB Ha oOpaszoBaHue depmeHToB (11-14). IloaTomy 06e3 opraHuszaLuu 3¢-
(beXTMBHOr0 MMHEpaIbHOIO MUTAHUS BbIpallMBAHUE 3€MJISIHUKWM HU3KOpEHTa-
6enbHO (15-19).
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Llenbio MpOBOAMMBIX SKCIIEPUMEHTOB CTAI0 M3YUeHUE BIVSHUS HEKOPHE-
BBIX TTIOOKOPMOK Pa3HBIMM BUIAMU YIOOPECHUI W CTUMYIISITOPAMHA HOBOTO TIOKOJIC-
HUS Ha (POpMHUPOBAHME YpOXKast M KaUeCTBEHHBIX TTOKA3aTelieH SIToM 3eMIISTHUKH.

Memoduka. O6beKTaMU UCCAEAOBAHUM ObUIM SITOIBI 3eMJIIHUKU Pa3HO-
ro cpoka coapeBaHus: paHHero (copt Kiepu), cpenHepanHero (copt Mapmoia-
Ja) U cpeaHero (copT Aposa), BbIpallleHHbIe Ha rpsiiax Mpu MYJIbYMpPOBAHUU
MOYBBI YepHOU NepPOpPUPOBAaHHON TJIEHKOW M NMPUMEHEHUU KamneJbHOTO Opo-
menug B OITX «lenTpanpHoe» Ceepo-Kaska3ckoro 3oHampHoro HUM cano-
poacrtea u BuHorpagapcrtBa (CK3HUMUMCuB, r. Kpacuomap, 2006-2010 roxsr).
Cxema TocagKy IBYXCTpOYHasl B 11axmaTHOM Topsiake — 90-40%X40 cMm, pasmep
OeNIHKA 3,5 M2, uyncio ydeTHbIX pacteHmii 30 wT. [TouBa — BBILIETOYEHHBII
yepHO3eM, colepxKaHKe B IaXOTHOM cioe rymyca — 2,7-3,0 %, oOMeHHOro Ka-
o — 140 mr/kr, noaBmxHoro ¢ocdopa — 250-270 mr/kr, pHyo, MOUBBI 6,5-
7,0. Ilpu 3akianke IOJIEBOrO OIBITA, NMPOBEICHUM YUETOB, HAOMIOACHUI U ApY-
TMX BUIOB MOJIEBBIX pabOT MCHOJb30BANUCH OOLLIENPUHATBIE MeToauKku (9). Jns
HEKOPHEBBbIX 00pabOTOK B pasHble (ha3bl pa3BUTUSL PACTEHUM HCMHOJb30BAIU
komiuieke rymuHoBbIx coneii TYMMU 20K (HBIT «bamMukom», Poccus),
ouoctTumyasatTopel mMuBaig-arpo (OO0 «ArpoCun», Poccus), Stimolante 66f
(«L. Gobbi», Utanusa), aktuBatop pocta Alga mix B Mg («L. Gobbi», Wra-
Jqust). OnbIThl 3aKJIaAblBaJIM B 3-KpaTHOW MOBTOPHOCTH, IPOAOJIKUTEIbHOCTD
Kaxpgoro omnbiTa — 2 roma. B I omeiT (2006-2007 romer; copra Kirepu, Mapmo-
Jlaga, Aposa) BKJIIOUWIM Clenylolive BapuaHTbl: 1 — 0e3 o0paboToK (KOH-
TpOJib), 2 — 3-KpaTHas HEeKOpHeBas 00paboTKa KOMILIEKCOM I'YMUHOBBIX COJiEi
I'VMH 20K (0,5 n/ra) B a3y Hayaja BbUIBMXKEHUSI LIBETOHOCOB, MacCOBOTO
LIBETEHUSI, Hayaja co3peBaHUs froi, 3 — 1-KpaTHasg HeKOpHeBas oOpaboTKa
I'VMH 20K (0,5 n/ra) B hady BbIABUKEHUS LIBETOHOCOB + 2-KpaTHasi 00paboT-
Ka ouoctumyssitopom muBan-arpo (0,01 n/ra) B ¢da3bl Havajia IIBETEHUS U CO-
3peBanus saroa. Bo II ombite (2009-2010 roasl; coptra Mapmonana, Apo3a) Tpo-
QHAJIM3UPOBAIUA CIIEAYIOIIME BapuaHThl: 1 — 0e3 00paboToK (KOHTpOJib), 2 — 3-
KpaTHas HeKopHeBasi o6paboTka 6GuoctumMynsitopoM Stimolante 66f (0,1 n/ra) B
(a3l Havaya BBIIBMKEHUSI IIBETOHOCOB, MAacCOBOTO IIBETEHME, Hadalla co3pe-
BaHUS Aronm, 3 — 2-KpaTHast HeKopHeBasi oopaborka Stimolante 66f (0,1 i1/ra) B
(hasel BEIIBIKEHMS IIBETOHOCOB M IO 3aBsi3M + 1-KpaTHas oO0pabOTKa aKTHBa-
TopoM pocTa Alga mix B Mg (0,2 n/ra) B ¢pa3y MaccoBOIo LIBETEHUSI.

D GeKTUBHOCTh HEKOPHEBBLIX ITOAKOPMOK OIIEHWBAJIM HAa OCHOBE y4yeTa
YPOXaiiHOCTH, TOBapHbIX KauyecTB SroA M MX OMOXMMMYECKMX IOKa3aTesei,
BKJTIOUast coiep:kaHue pacTBOpMMBIX cyxux BeriecTB (mo 'OCT 28561-91), ca-
xapoB (o 'OCT 8756-13.87), kucnot (o 'OCT 25555.0-82), Butamnua C (1o
yCcKOpeHHOMY Metoay B Mmomudpukanuu A.f. TpuOyHcKoii), P-akTHUBHBIX Be-
IIECTB — KaTeXMHOB U aHToluaHOB (1o mertoguke JI.M. Buroposa) (20-21).

O6paboTKy MOJYYEHHBIX BKCIEPUMEHTAIbHBIX MAHHBIX OCYILECTBIISIIN
MeToAaMU MaTeMaTU4eCKOM CTaTUCTUKU (22) ¢ MpUMMEHEHWEM AUCIIEPCUOHHOIO
aHanm3a B riporpamme Microsoft Office Excel 2003.

Pesyasvmamer. JleficTBUe HU3KMX TeMIIEpaTyp 3UMHETrO Iepuoja Ha pac-
TEHUS 3EMJISTHUKHU B ycJioBUsX KyOaHU MposBIIsioch pexe (KpoMe aHOMaJlbHO-
ro 2006 roma, Kkorma temiieparypa omyckanachk a0 —27 °C), Haubojiee XapakTep-
HBIMU OBLIM BECEHHUE 3aMOPO3KHU, KOTOpbIE MOBPEXIAIOT LIBETKM, TEM CaMbIM
CHUXKasl ypoxalHocTb. ['opa3no yaile oTMeyaaoch naryoHoe BIMSIHME BECEHHE-
JIETHMX 3aCyX, CBSI3aHHBIX C TMOHMXKEHHOHN BJIaXXHOCTBIO BO3AyXa U BBICOKUMM
TeMrepaTypaM, KOTOpble B OOJblIEl CTeNeHM XapaKTepHbl IJIsI paBHUHHBIX
pailoHOB cTenmHOU M mpuKybaHckoil 30H KpacHomapckoro kpas. BiaXHOCTb
BO3IyXa, KOTOpas JICTOM COCTaBJIsIeT 31ech Bcero 35-40 % (B 2007 romy mokasa-
TeNIb cCHU3MICS 10 16-26 %, B 2010 — o 14-39 %), u xapa go 35 °C (8 2007 u
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2010 — 40 °C) npuBOmAT K CHIDKEHMIO ypoxkasl, YXyAIIeHUIO KayecTBa saroa. B
3TUX pallOHaX CUJbHO CTPajJaloT pacTeHUs] 3eMJISTHUKU, BO3JIeibiBaeMble 0e3
KarneJbHOTO OPOILECHUS.

Bonee GaaronpusiTHble NMOrOAHbIE YCAOBUSI (POPMUPYIOTCS B YEPHOMOD-
CKOIl 1 TpearopHoil 3oHax KpacHomapckoro Kpasi ¢ BIaXXHOCTbIO Bosmyxa 70-
75 %, Toe pacTeHHUsI MEHbIIE IIOIBEpPraloTCcs IeperpeBy JIETOM, KOrga TeMIle-
patypa Bosnyxa mnpesbliiaeT 30 °C, a HOBEPXHOCTh MOYBHI IIPOTPEBAETCS 10
50-60 °C. 3mech maxe MpH MIATEILHONM 3acyXe MO yTpaM BBINMAJalOT POCHI, YTO
cHxaet 3 heKT cTpecca.
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Ton nabmoneius Hble KoyieOaHUS MOTOJHbBIX

Puc. 1. Cymmbl 3HayeHmii cpeaHux Temmepatryp (4) u cpenHei YCJIOBUI1 B KOHLIE arpesisi—

BJIAXKHOCTH (4) 32 Mepuol OT HAYAJA IBETEHHS 0 HAYaua co3pe-

BaHUA Aroj 3eMJIsIHHKM (24 arpesisi-25 Masi) mo rogaM HaOJI0IeHUs Havajie MIOH, 49TO CyIIC-

(OIIX «LleHTpanbHoe», I. KpacHonap). CTBCHHO OTpaXxaJIoCh Ha
cojepKaHUU OMOJIOTMYECKI

AKTUBHBIX BEILECTB B SIrogax 3eMJISIHUKU (puc. 1).

B ycnoBusix KpacHomapckoro Kpas McciemayeMble cOpTa HaKarUTMBalOT B
CpeIHEM PacTBOPUMBIX Cyxux BemecTB — 8,1-9,0 %, caxapoB — 6,1-6,8 %, opra-
Hmyeckux kuciot — 0,75-0,91 %, Burtamuaa C — 64,3-69,0 mr/100 1, Katexm-
HoB — 78,8-110,9 mr/100 r u aHTounanos — 71,4-75,2 mr/100 r (23).

B 2006 romy comepxkaHue pacTBOPMMBIX cyxux BelecTB (8,5-10,6 %),
caxapoB (6,4-8,0 %), suramuna C (61,6-70,4 mr/100 r) 1 P-akTUBHBIX KaTeXu-
HOB (76,0-109,8 mr/100 r) B sirogax ObLJIO 3HAYUTEJILHO BHILIE 10 CPABHEHUIO C
nokasarensiMu 2007 roga 3a cYeT CHMXKEHUSI MAcCCHI SITOM 1 YPOXKAMHOCTU B pe-
3yJibTaTe MOBPEXIEHUs HacaXIeHU Mopo3amu B 3uMHUU mepuoa. B 2007 ro-
Iy, B KOHIIe LiBeTeHUsI—Hayane co3peBaHusi 3emusiHuku (II-111 nexkama mas—
HayaJlo MIOHS) aHOMAJIbHO XKapkKas cyxasl IMoroja ¢ MakKCUMAaJbHOW CpeaHecy-
TOUYHOI Temriepatypoit 1o 34,9 °C (Ha 3,6-7,7 °C BEIIIe HOPMEI) U CpeIHEH OT-
HOCHUTEJIbHOI BJIaXHOCTHIO 54 % He mo3Bojnia c(hOPMUPOBATH BBICOKHME ITOKA-
3aresiM KadecTBa sroj 3eMysiHMKUA. B 2008 romy Hapsiomy ¢ BBICOKOM YpOKailHO-
CTBIO, YTO TIPOITOPIHMOHAIBHO CBSI3aHO CO CHIDKEHHEM COACpPKAHMUS CYXUX Be-
IIECTB M CaxapoB, SITOIBI HAKOITMIN OOJIBIIIOE KOJIMYECTBO BUTAMUHOB (y cOpTa
Mapwmonana o sutamuay C 83,1 mr/100 T), Tak Kak co3peBaHWE MPOXOAWIO B
0osiee OJIATONPUMSTHBIX ITOTOMHBIX YCJIOBUSIX (CpeaHEeCyToYHast TemIiieparypa 16,3-
21,5 °C u otHocuTenbHas BiIaxHocTh 67 %). B 2010 romy, kak u B 2007 Tony,
>XKapkas cyxas Ioroja KOHIla Masi—Hauaja MIOHS ¢ MaKCUMMaJbHOM cpelHecy-
TouHoi Temmneparypoit 30,6 °C ¥ OTHOCHTENBHOM BIAaXXHOCTHIO 58 % orpuia-
TEJTHbHO CKa3ajlaCh Ha COACPKAHWM OMOJOTMYCCKM aKTUBHBIX BEIECTB B ATOMAX
3eMIISTHUKHY: 110 BuTamuHy C 1 mongeHoIaM TmoKas3aTen CHU3WIMCh Ha 2-8 %.

7151 MOBBILLIEHUST YCTOMYMBOCTH PACTEHMI K MOTOAHOMY CTpeccy MpOBO-
WM HEKOpHeBbIe 00pabOTKM MpernapaTaMyd HOBOTO TMOKOJIEHUSI, BBIOOP KOTO-
pbIX ObLT OOYCJIOBJIEH MX aAalNTOTeHHBIM M MMMYHOCTUMYJIUPYIOLIMM JOEHACTBU-
€M Ha pacTeHHUs. YCTaHOBJIEHO, YTO HEKOPHEBbIE IMOAKOPMKU MUHEpPaJbHBIMU
yIoOpeHUsIMU, IIPOBeICHHEIE IO (ha3aM pa3BUTUSL PACTEHUI, CIOCOOCTBOBAIU
CHMXKEHHUIO HETAaTUMBHBIX OEUCTBUII 3KCTPEMAaIbHBIX ITOTOAHBIX YCJIOBHUIA, 00ec-
reyurBasl MOBbILIEHNE KayecTBa SIroJ 3eMJISTHUKU (Tabu. 1).
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1. OcHoBHBIE TMOKa3aTeJu KayecTBa fAroA y pa3ubix coproB 3emusnuku (Fragaria
ananassa) NPA HEKOPHEBBIX MOAKOPMKAX C WCHOJIb30BAHHEM MHHEPAJIBHBIX M OHO-
Jornyeckd akTuBHbIX mpenapatoB (OITX «LlenTtpanbHoe», T. KpacHonap, cpen-
Hee 3a 2006-2007 roas)

BapuaHt | 1 | 2 ] 3 ] 4 ] 5 1 6 | 7 1 8
Copt Knaepm
KoHTposb 11,8 8,6 6,6 0,61 10,8 61,7 76,3 69,0
T'YMMU 20K 12,2 8,3 6,3 0,69 9,0 61,7 78,2 69,0
Musan-arpo + T'YMU 20K 12,5 9,4 7,1 0,70 10,1 64,0 84,3 77,6
HCPys 0,47 0,77 0,55 0,07 1,20 1,80 5,70 6,70
Copt Apo3a
KoHTposib 11,0 10,2 7,7 0,59 13,0 62,4 90,6 77,6
T'YMHU 20K 11,4 10,6 8,0 0,68 11,8 63,8 100,8 72,2
Musai-arpo + TYMU 20K 12,0 10,9 8,2 0,67 12,2 69,9 109,8 80,4
HCPO05 0,68 0,08 0,34 0,08 0,83 5,40 13,00 5,60
Copt MapmMonana
KoHTposb 15,8 7,7 5,8 0,62 9,4 53,3 70,6 73,1
T'YMH 20 K 16,4 7,8 5,9 0,62 9,4 55,7 79,0 77,6
Musan-arpo + TYMU 20K 16,6 8,5 6,4 0,69 9,3 59,6 84,2 80,2
HCPO05 0,57 0,59 0,43 0,06 0,20 4,30 9,30 4,90

Mpumeuanwue. | — macca sirozsl, T; 2 — cyxue BeuiectBa, %; 3 — cymma caxapos, %; 4 — oO1asi KUCJIOT-
HOCTb, %; 5 — caxapoKHMCJIOTHBINA MHueKe; 6 — ButamuH C, mr/100 r; 7 — karexunsl, Mr/100 r; 8 — aHrTOLM-
anbl, Mr/ 100 r. OnurcaHue cxeM OMbITa U TIPEnapaToB cM. B pasnene «MeTonukas.

ITpu 3-KpaTHbIX HEKOpPHEBBLIX 00paboTKax mpernaparom I'YMUW 20K Bxo-
JSIIKMEe B €ro COCTaB COJM I'YMUHOBBIX KMCJIOT OKa3blBaIM 3alIUTHOE ACHCTBUE
OT BHEIIIHUX CTpeccoBbIX (akTopoB. ComlacHO MPOBOAMMBIM (UpPMOIi-paspa-
0oTYMKOM ampodanusM, 3(hEEKT COMNpPsSLKEH TakkKe ¢ ONTUMU3auMeil Habopa
OMOTreHHBIX MUKPOJJIEMEHTOB, MO3BOJISIIONIMX YCUJIUTh UMMYHO- U POCTCTUMY-
JIAIWI0, a TakKkKe OMOCHHTE3 OMOJIOTMYECKH IIEHHBIX BEIECTB, MOBBIIIAIOIINX
KauyecTBO Sroll 3eMJSSHUKHU. biaromapsi cbajaHCMpOBaAaHHOMY COUYETaHMIO 6MO0JI0-
TMYECKU aKTUBHBIX KOMIIOHEHTOB OMOCTUMYJISTOP MMBa-arpo CIOCOOCTBYET
AKTUBU3AIMNA aHTUOKCUAAHTHOTO KOMILIEKCA, YTO MOBBLIIIACT MMMYHUTET pac-
TEHUX WM WX BBIHOCIMBOCTb B YCJIOBUSIX OMOTMYECKUX M aOMOTMYECKMX CTpec-
COB, BBI3BAHHbBIX HEOJIArONPUATHBIMU MTOTOAHBIMU yCIOBUSIMU (24, 25).

IIpu npuMeHeHUM Tiepe-
YUCJIEHHBIX TIperapatoB B BU-
JIe HEKOPHEBBIX MOAKOPMOK Ha
TUIOOHOCSIIMX HACAKIEHUSX 3EM-
JssHuKU coptoB Kiepu, Aposa,
Mapmonana, BbIpalleHHBIX Ha
fonn 20K M- Tpsax ¢ MYIbIUPOBAHUEM MO~
KonTpons apo + Bbl YepHOH TmepdopupoBaHHOMN

[YMU 20K ieHKO# M KaTleJIbHBIM OpOLLIe-
Puc. 2. N3menenne coaepxanus 6nonqrnqecxn aKTHBHBIX [IeM, OTMEYaach OOINAasl 3aKO-
e s S (Faria nanas) ST owepioets, — yweaernie ic-
MHHEPAJbHBIX M OHOJOTrHYECKH aKTHBHbIX mnpemapatos CPI ATOJ TIO CPaBHEHMIO C KOH-
(OTIX «UeHtpansHoe», T. KpacHomap, cpenxee 3a 2006- TpoyieM B cpegHeM Ha 0,7-1,0 T,
2007 romer). OmmcaHMe CXeM OIbITA W IIPEapaToB CM. B 9TO YydYIIAeT TOBapHbIE Kaue-
pasnene «MeTomukar.
CTBA M B UTOTE MOJIOXHUTEIHHO
BJIMSET Ha ypoxalHocTb. McciaenoBaHusl MOKa3aivd, YTO COBMECTHOE MCIIOJb-
30BaHME OMOCTUMYJISITOpa MUBAJI-arpo U MUHEpanabHOro ymoopenus I'VMU 20K
MO3BOJIWIO YAYYIIUTh KAYeCTBO SITOJ MO COASPXKAHWIO CYXMX BEILLIECTB M CaxapoB
Ha 7-10 %. Taxxke BO3pOC/IO COAEp:KAHME OPraHMYECKMX KUCIOT (10 15 %) u Bu-
tamrHa C (Ha 9-14 %) 1o cpaBHEHHUIO C KOHTPOJeM (puc. 2).

AHAaJIOTMYHYIO0 3aKOHOMEPHOCTb OTMEYAIM IO HAKOIUIEHUIO P-aKTUBHBIX
BEILECTB: COAEpXKaHWe KaTeXUHOB B SIrOJaxX Yy BCEX COPTOB MpU oOpadOoTKax Obl-
JIO BbllIe (MakcuMalibHoe — y copTa Aposa, 109,8 mr/100 r). CoBMecTHOE MC-

123

Auxroruansi, Mr/100 o
Karexuner, Mr/100 r
Buranmuu C, mr/100 ©



MoJIb30BaHUE TpenapaToB MuBai-arpo 1 'YMU 20K Takke ycuiauBaio okKpa-
CKy §roj, 4TO MOATBEPAMJIM JaHHbIE MO HAKOIJIEHMIO aHTOLMAHOB, MPEBbI-
LIAIOIIEMY KOHTPOJIbHBIE MMOKa3aTeau Ha 3-12 %.

Peakuysi coptoB Ha mpoBeaeHHbIE 00pabOTKU pasauyanach. [1pumeHe-
HUue OMOCTHMYJISITOpA POCTa MUBAI-Aarpo B KOMILUIEKCE C T'YMUHOBBIMHU YyaoOpe-
Husmu 'VMU 20K Ha mocagkax copta Apo3a B HauOOJbLIEH CTeNeHU YCUIIH-
BaJIO ACCUMWISILIMIO PACTBOPMMBIX CYXMX BEILIECTB, caxapoB, KMCJIOT, P-akTuB-
HBIX NOIMU(PEHOJIOB.

Kak cremyeT U3 XapakTepUCTHUKM TIPEIIapaToB HOBOTO ITOKOJIEHMS, pac-
TUTEJIBHBIA CTUMYJIATOp Stimolante 66f akTuBM3MpyeT GYHKINU MeTabOIM3Ma,
TMOMOraeT NpeoaosieTh (a3bl cTpecca, KOTOPble HACTYMAIOT B pe3yjbTaTe TeMIIe-
paTypHbIX 9KCTPEMYMOB M HEAOCTaTKe Barv, a akTUBaTOp pocTa Ha 6aze MMK-
poaneMeHToB Alga mix B Mg yckopsieT acCUMWISILMIO MUTATEIbHBIX BELIECTB,
YTO MOATBEPIWIIA M MOJyYEeHHbIE HAMU Pe3YJIbTaThl TT0 (DOPMUPOBAHUIO YpOXKasT
y coptoB (Tabia. 2). Tak, ObUIO YCTAaHOBJIEHO, YTO 3 IPOBEACHHbIE HEKOPHEBLIE
MOAKOPMKM IpernaparoM Stimolante 66f (B ¢asbl BbIABUXKEHUS LIBETOHOCOB,
Hayajla IBETEHHUSI U CO3PEBaHUS SIr0M), a TaKXKe €ro COBMECTHOE MPUMEHEHHUE C
akTuBaTopoM pocrta Alga mix B Mg cnocoOGCTBOBaIM MOBBILIEHUIO YCTOHYMBO-
CTU pPACTeHUI 3eMJISTHUKM K MO3IHEBECEHHMM 3aMOpO3KaM, KOTOpble OTMeda-
quck B 2009 roay. Tak, BapMaHTe C KOMIUIEKCHBIM MPUMMEHEHUEM IpernapaToB
Stimolante 66f u Alga mix B Mg Ha copre Mapmoitana, BeIpallleHHOM 10 MHTEH-
CUBHOM TEXHOJIOTMU (KarejJbHOEe OpOolleHNe, MYJIbYMPOBAHUE), YMCIO LIBETOHO-
COB TIPEBHIIIAJI0O KOHTpOJIb Ha 9,1 %, uucio pa3BuBIIMXCS sroq — Ha 18,5 %
MpU YBEJIMYCHUM CPeIHEeil Macchl srom Ha 1,7 T, 4TO MO3BOJIWIO MOJYYUTh YpPO-
>KaifHOCTb BBIIIIE KOHTPOJIbHOM Ha 9,1 T/ra.

2. @opmMupoBaHKE YpPOXKasl SAr0N y PasHbIX cOpToB 3eMiasinuku (Fragaria ananassa)
NpPU HEKOPHEBBIX MOJIKOPMKAX C MCIOJb30BAHHEM OMOJIOTHYECKH AKTHBHBIX Mpena-
patoB (OITX «IlentpansHoe», r. KpacHonap, cpentee 3a 2009-2010 roasr)

UYuicno Ha | MOrOHHBIN M (TIM), 11IT. Macca siron YpoxxaliHOCTh
Bapuant pPa3BUBIIUXCST  |CpemaHsis,|c 1 moroH-
LIBETOHOCOB T/Ta |K KOHTPOJIO
SATOI r/1T. HOTO M, KT'
Copt MapMmonana
KoHTpoib 131 365 7,3 2,648 17,0
Stimolante 66f 152 452 8,3 3,728 24,0 +7,0
Stimolante 66f + Alga mix B Mg 144 448 9,0 4,036 26,1 +9,1
HCPys 14,4 66,9 1,3 0,99 6,6
Copt Apo3a
KoHtponb 59 230 9,0 2,020 13,0
Stimolante 66f 72 212 11,2 2,175 14,0 +1,0
Stimolante 66f + Alga mix B Mg 102 347 9,5 3,296 20,4 +7,4
HCPys 30,0 99,9 1,8 0,95 5,5

I puUMEYaHHUE. OrnrcaHue cxeM OTbITa U pernapaToB CM. B pas3neiie «MeTonukar.

OTMmedanoch TakkKe IMOBHILIEHUWE YCTOMYMBOCTU PACTEHUIA B OITBITHBIX
BapMaHTax K Xape 1 3acyxe (OHU ObUIM OCOOEHHO BbIpaxkeHbI B nepuon III me-
kaabl Masg—I gekanpl uiooHS 2010 roga), YTO MO3BOJWIO YJIYUYILIMTb KayeCTBO
SITOJI 3eMJISTHUKM Kak T0 Macce, TakK U 1o XuMuueckomy coctaBy (tadu. 3). Ilpu
9TOM BBISIBJIEHA COPTOBasi peakiivMs Ha MpPOBEIEHHbIE HEKOPHEBbIE OOPabOTKMU.
B BapmaHTe ¢ COBMECTHBIM WCIIOJb30BaHMEM IipenapatoB Alga mix B Mg n
Stimolante 66f Ha copTe Apo3a co CpeIHUM CPOKOM CO3peBaHUS HapsSay C yBe-
JIMYEHWEM MACChI SITOJl CHIKAJIACh MX CAaXapMCTOCTh M KUCIIOTHOCTh IPU OIHOBpE-
MEHHOM 3HAYMTEJILHOM TOBBILICHUN COACPXKAHUS OMOJIOTMYECKM AKTHUBHBLIX Be-
IIECTB MO CPaBHEHUIO ¢ KOHTpoJieM. HarpotuB, y 6ojiee yposkalfHOTO CpeIHepaH-
Hero copta Mapmoiiaga npu aHAJIOTMUYHBIX 00paboTKaxX B sIroJaxX HaKaIlIMBaJoCh
6ombire cyxux BemectB (9,0 %) m caxapoB (6,8 %), TTOBBIIIAIOCH COMEPsKaHIEe KH-
ciot (1,0 %), Ho 3amemsuics cuHTe3 BuTamMrHa C 1 P-aKTHBHBIX BEIIIECTB.
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3. OcHoBHbIE TOKA3aTed KayecTBa Arol y PasHbIX cOPTOB 3eMisiHuku (Fragaria
ananassa) NpM HEKOPHEBBIX MOJKOPMKAX C MCMOJIb30BAHHEM OMOJOTMYECKH AK-
TuBHbIX npenapaToB (OITX «leHtpanbHoe», T. KpacHomap, cpenHee 3a 2009-

2010 tom)
BapuaHt [ 1 [ 2 | 3 [ 4 [ 5 | 6 [ 7
Copt Apo3sa
KoHTposb 7,6 5,7 0,91 6,3 59,0 106,0 60,0
Stimolante 66f 6,8 5,1 0,95 5,4 63,4 103,0 69,5
Alga mix B Mg + Stimolante 66f 6,4 4,8 0,84 5,7 65,4 109,8 66,8
HCPy5 0,80 0,62 0,04 0,62 4,40 4,60 6,60
Copt MapmMonana
Kounrpois 8,8 6,6 0,98 6,9 72,2 97,8 68,9
Stimolante 66f 7,3 5,6 1,12 4,9 73,6 97,8 69,5
Alga mix B Mg + Stimolante 66f 9,0 6,8 1,00 6,7 60,0 79,0 61,3
HCP05 1,20 0,90 0,09 1,50 14,00 14,20 6,20

Mpumeuanwue. | — cyxue BemectBa, %; 2 — cymma caxapoB, %; 3 — obiasi KUCJIOTHOCTb, %; 4 — caxapo-
KUCJIOTHBIN uHIekc; 5 — Butamud C, mr/100 r; 6 — karexunbl, Mr/100 r; 7 — anrounansl, mr/ 100 r. Onucanue
CXEM OIIbITa W TMpernapaToB cM. B pasieie «MeToankar.

TakuMm o00pa3oM, MPUMEHEHNE HEKOPHEBBIX IOJKOPMOK KOMILJIEKCOM
MUWHEpPaJIbHBIX YIOOPEHUI M pEryasITOpOB pocTa B pasHble (a3bl BereTaluu
3eMJISHMKUA YCUJIMBAET YCTOMYMBOCTh PACTEHUN K TMOTOAHBIM CTpeccaM, CII0-
COOCTBYET CTUMYIISILINY 3allIMTHEIX CWJI, 00ECIIeYMBAaET yBeJIMUEeHUE YpOKaifHO-
cTi Ha 32-46 %, ynydiieHre TOBapHBIX KayecTB ATOM Ha 9-23 %, TOBHIIIAET UX
MUILIEBYIO U JIeueOHYI0 LIEHHOCTh Ha 6-19 %, a Takke 3(P@EKTUBHOCTH BO3JE-
JIBIBAHUS 3TOU KYJILTYpHI B YCIOBUMSX fora Poccun.
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Abstract

In formation of fruit quality, an application of bio-stimulants that can protect plants
against external unfavorable factors and regulate specifically the plant growth, development and
metabolism, is prospective, enabling full realization of the varietal potency. In this paper, the data
are summarized on studying influence of meteorological conditions of the growing season and the
growing factors on the yield and quality of strawberries grown in the southern Russia in 2006-2010.
There are reported the results of using GUMI 20K fertilizer and growth regulators Mival-Agro,
Stimolante 66f, Alga mix B Mg at the phases of stem extension, early flowering and ripening of
berries to control yield formation and chemical composition of strawberries under extreme weather
conditions. Due to application of tested preparations, in the varieties Cleary, Arosa, Marmolada the
weight of a berry was by 0.7-2.2 g higher as compared to the control. That improves trade quality
and ultimately has a positive effect on productivity. Joint use of growth regulators Mival-Agro and
fertilizer GUMI 20K improves the quality according to the content of dry matter and sugars (by
7-10 %), organic acids (by 10-15 %), vitamin C (by 9-14 %), and P-active substances (by 3-12 %).
It was found out that the use of growth regulators Stimolante 66f and Alga mix B Mg on the
Marmolada plants contribute to increased resistance to late spring frosts occurred in 2009. The num-
ber of flowers exceeded the control by 9.1 %, and the number of berries was higher by 18.5 % with
an average weight of a berry increased by 1.7 g. The berries also accumulated more soluble dry
matters (9.0 %) and sugars (6.8 %), their acid content increased (1.0 %), but the synthesis of
vitamin C and P-active substances slowed. A response of varieties to the treatments differed. In
Arosa variety the similar treatments resulted in decrease of sugar content and acidity, but the
concentration of biologically active substances increased as compared to the control. Thus, the
application of fertilizers together with growth stimulants can reduce the impact of stresses, improving
productivity, fruit quality and content of biologically active substances in strawberries.

Keywords: strawberry varieties, foliar feeding, productivity, product quality, biologically
active substances.
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