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M3yunnu neiicTBue CMHTETUYECKUX aHAJIOTOB IUTOKUHMHOB — LMToneda U TUAKa3ypoHa — Ha POCT, pa3-
BUTHE W NIPONYKTUBHOCTb PACTEHUI Orypla, BbIPALLEHHBIX B 3allMILIEHHOM IpyHTe. PacteHus orypua B
craguu 3—4 TUCTheB BHICAXKMBAJIU U3 PACCaIHbBIX FOPIIKOB B TPYHT ¥ 00pabaThIBaIM paCTBOPAMU LIMTO/IE -
¢a B KoHueHTpauusx 107°—10~% M/x1 win TnauasypoHa B koHuenTpauusx 10711—10~¢ M/x1. Bo Bpems Be-
reTaluy OTMEYaaId CPOKU MPOXOXKIEHUS (heHOIOrnYecKuX (a3, IepuoauIecK U3MEPSUIU BBICOTY pacTe-
HUI, KOJIMYECTBO JIUCTHEB, LIBETKOB (MY>XCKUX U XEHCKUX), TUI0I0B (B HavaJie ruiogoHoleHus ). [Ipomyk-
TUBHOCTh PACTEHHUI oOryplia ONpelessuid IOCPENCTBOM Ilepuoamyeckux (uepe3 1—2 cyr) cOOpoOB.
BrigBiaeHo, yTo 06paboTKa MOJIOABIX PACTCHUI pa3IMUHBIMU KOHLIEHTPALMSIMU MTpernapaToB 0J1aronpusT-
HO TOBJIMSUIA HA POCT OTYpLIA; JIYUIINE pe3y/IbTaThl MOTyYeHbI IPU KOHLEHTpaLUu TuanasypoHa 105 M/
u uuroneda — B mosax ot 1078 mo 1076 M/n. O6paboTKa pacTeHuii orypua nuroaehomM U TUIUA3YPOHOM
MOBBICUIIA IPOAYKTUBHOCTh PACTEHUI ¥ TOBAPHOCTD MOJIy4aeMbIX IUIOA0B. B CTpecCcOBBIX TeMITEpaTypHBIX
YCJIOBUSIX IPeIapaThl CIIOCOOCTBOBAJIM JIyUIIIEMY COCTOSIHUIO PACTCHMIA.
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BBEAEHUE

VYcoBuUst BHEITHENM cpelbl MpeTepIieBaoT Mepruo-
IUYEeCKUe U ciydaiiHble U3MEHEHUsI, TPUUEeM OTKJIO-
HEHMsI OT OJaronpUsITHBIX IJIsl KM3HU pacTCHUM
HOPM 4aCTO JOCTUTAIOT OITACHBIX aMIUIMTY/, K KOTO-
PBIM pacTEeHMsI SBOJIOLIMOHHO HE MPUCIOCOOJICHEI;
OHU BBI3BIBAIOT MOBPEXKACHUS PACTEHUI 1 CHIDKCHIE
nx npoayKtuBHocTH [1]. Mcnmonb3oBaHue 3aluIneH-
HOTO TPyHTa IJi HPOMBIILIICHHOIO BBbIpAIllMBAHUS
OBOIIIHOM MPOOYKIIUM IIpuoOpeTaeT BcCe OOJbIIne
MaciuTadbel [2]. B KyJabTMBALIMOHHBIX COOPYXKEHUSIX
MMEEeTCSI BO3MOXHOCTb CO3[1aBaTh OIpeae/eHHbIMI
MUKPOKJIMMAT, KOTOpbIIA TpedyeTcs MJIsi TOU WU
uHoOU KynbTyphl [3]. OgHako HECMOTpsl Ha TO, YTO
KYJIbTUBALIMOHHBLIC  COOPYXCHUSI  3alIUIIEHHOTO
TPYHTa OTHOEJCHBI CTEKJISHHBIM MWW IIOJMMEPHBIM
MOKPBITUEM OT HAapyXHOI cpeabl, MUKPOKJIMMAT
BHYTPM B 3HAYUTEIBHOM Mepe 3aBUCUT OT €€ BO3Ieii-
ctBus [3]. [1pu BeIpalmuBaHUN B 3alIUIIICHHOM I'PYH-
T€ II0 CPaBHEHHUIO C OBOIIEBOACTBOM OTKPBHITOIO
rpyHTa HEOOXOAMMO 60Jiee BHUMATEIbHO OTHOCUTh-
¢Sl K CO3[aHUIO B TEIIMLIE ONTUMAJIbHOTO arpooHa;
OTKJIOHEHUSI OT HEero HEeraTMBHO CKa3bIBAlOTCSI Ha
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MPOAYKTUBHOCTU PACTEHUM, BO3HUKAIOT CTPECCHI
OMOTHUYECKOM MJIM aOMOTUYEeCKOI mpupomdsl [3, 4].

MN3BecTHO, 4TO NeiicTBME HEOJIArOIIPUSITHBIX TEM-
nepatyp (Kak IMOHUXKEHHBIX, TaK U IMOBBIIIEHHBIX) B
TIEPUOJ AKTUBHOM BEreTalluu pacTeHU I oryplia rnpu-
BOIUT K aHOMAJIUSIM B POCTE U Pa3BUTUU, CHUXKEHUIO
MPOAYKTUBHOCTHU U KayecTBa IiogaoB. OQHUM U3 My-
Teil pelIeHUsI 3TUX MPOOJIEMBI SIBIISIETCS MCIOIb30-
BaHME CUHTETUYECKUX peryisitopoB pocta (PP) [5,
6]. Takzke yBETMYUTD CTPECCOYCTOMUNBOCTH OTYPLIOB
K HeOJIaroIpusITHBIM (paKTopaM BO3MOXKHO, IIpHMe-
Hss PP nmpupomHoro IIpoucxoxaeHus [7].

IIpumeHeHue PP B YCIOBHUSIX 3allUILIECHHOTO
TrPYHTa MpecieayeT MHOTME LIS : MOBBIIICHUE YPO-
KaifHOCTM M KadecTBa BBIpANINBAEMOM TIPOIYKIINH,
YCKOpEHME CO3peBaHUSs, YIYUIICHUE 3aBSI3EIBAEMO-
cTh TU10A0B [8]. OHO BO3IEHCTBYET TaKXKe HA YCTOM -
YMBOCTh PacTeHUI K mepernagaM TeMrepaTypsbl, Io-
BBILIICHUE UX HeCIeU(PpUUIeCcKoro MMMyHUTeTa (M-
MYHOKOPPEKILINIO), CHUXAET CoJIep>KaHUe HUTPATOB
W pagVOHYKJIMIOB B BhIpallliBaeMOil MHpPOMYKIIUH,
BJIMSIET HA €€ COXpaHHOCTH [9]. B HacTosIee BpeMs
HUCHOJIb3YI0T 60J1ee 40 mperapaToB, 00JIafalOILINX Ol -
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HUM WIM HECKOJbBKMMH W3 BHILICIIEPEYMCICHHBIX
cBoiicts [10, 11].

B mocnenHee BpemMsl CMHTE3MpPOBaH psifi HOBBIX
coemMHEeHUI, 00JIamaloIInX IUTOKUHUHOBOI aKTUB-
HOCTBI0. MIX TIpeMMYIIIEeCTBOM SIBJISIETCSI HU3Kask KOH-
LIEHTpall1sl, B KOTOPOA OHM OKA3bIBAIOT CIleLInuuye-
CKOe JIeiicTBHE, 1 BEICOKAS 3(pPEKTUBHOCTH ITO CpaB-
HEHUIO C IPUPOIHBIMU LIUTOKMHUHaMU [12]. Hamm
OBLJIO MOKA3aHO CHMXKEHHE XOJIOJOBOIO IMOBPEXIE-
HUSI y TEIUIOJIOOMBBIX paCTEHUI MpPU MCIIOJIb30Ba-
Huu psiaa Takux PP [13—15]. HekoTopble HIMTOKMHU-
HOBBIE IIpenapaThl BKIIOYSHBI B CIIMCOK pa3pelIeH-
HBIX Ha Teppuropun Poccuiickoit Denepanuu
arpoXMMHUKATOB: 4 TIpernapara Ha OCHOBe 6-OeH3MII-
aMUHONypMHa, 2 — KuHeTrnHa, 1 — muromeda [11]. On-
HAKO JaHHBIX IT0 IIPUMEHEHUIO IUTOKMHUHOBEIX PP B
YCJIOBUSX 3aIIIMILIEHHOTO TPYHTa IPAKTUYECKU HET.

Llens paGoOTHl — M3yYeHUE OEUCTBUS CUHTETHYE-
CKMX aHAJIOTOB LIMTOKMHWHOB — LIMToAeda u TUA-
asypoHa — Ha POCT, pa3BUTHE U MPOLYKTUBHOCTH
pacTeHuil orypla Ipu BbIpalliMBaHMU B 3alllMILEH-
HOM TrpyHTe. [JIsT BHIITOJIHEHMS TTOCTABJIEHHO 1Ien
HEe00X0IMMO OBLIIO PELIUTH CIeAYIONINE 3a0a4n:

1 — U3yuuTh AEHCTBUE PA3TIMYHBIX KOHIIEHTPALIUA
npenaparoB HuTojaed M TUAUA3YPOH Ha POCT U pas-
BUTHUE PACTEHMI OryplLa B YCJIOBUIX 3ALIUALIEHHOTO
rpyHTa (B TOM YHCJI€ B CTPECCOBBIX TEMIIEPATYyPHBIX
YCJIOBUSIX);

2 — ompeneauTbh ONTUMAIbHBIE KOHIIEHTPAIUU
nperapaToB IuToned M TUIUA3YPOH IJIsT 00paboOTKHN
pacTeHuit orypua B yCJIOBHUSX 3alIUILIEHHOTO TPyHTa
C YYETOM TEpUOaA BbIpallUBAHUS;

3 — BBISICHUTH BIUSIHUE IIpeHapaToB LUToned u
TUAWA3YPOH HAa IPOAYKTUBHOCTh U TOBAPHOCTb ILJIO-
0B orypua.

METOOINKA NCCIIEHJOBAHUMA

MatepuanoM 1Jisi uCCAeqOBaHUS CIYXXUJIU pacTe-
HUs orypua rudpunoB I'epmaH (JIeTHE-OCEHHUIA me-
puomn) u CrapTak (3uMHe-BeceHHMi rrepuomn). O0beK-
TaMU UCClIeIOBaHUs ObLJIU CUHTETUYECKHE PeryJIsiTo-
Dbl pOCTa, KOTOPbIE B OYEHb MaJIbIX KOHLIEHTPAIUSIX
MPOSIBJISIOT BBICOKYIO IMTOKMHUHOBYIO aKTUBHOCTb.
Hutoned — N-(1,2,4-Ttpuason-4-mi)-N'-peHun-
MouyeBHUHa, pa3paboraHHblii Bo BHUM xumuue-
CKHUX CPEeICTB 3alllMThl PACTeHUIi, BBIMyCKaeTCs
000 “Arpocunrte3” (MockBa). TuauasypoH
(nponm) — N-denun-N'-(1,2,3—Tuagma3on-5-ui)-
MOUYE€BMHA — MCITOJIb3yeTCsl B KauecTBe neoMaHTa,
BBIITycKaeTcst pupmoii “Schering” (I'epMmaHus1) B BU-
ne 50% c.a.

OnbITH TPOBOAWIIN B TEUCHUE 2-X CE30HOB B TeTl-
JuyHoM komruiekce ATTK “BockpeceHckuii” (Moc-
KOBcKas 00J1., OnuHIIOBCKUi1 p-H). PacTeHus orypua
B CTanuu 3—4 JINCTHbEB BBICAXXWBAIN W3 PacCaTHBIX
TOPIIIKOB B TPYHT IT0 OOBIYHOM cXeMe Tocanku 1.6 X

x 0.4—0.45 M, 10 ecTb 1.6—1.4 pacrenusi/m?. Brica-
JKEHHbBIE pacTeHUs 0OpabaThIBaJIi PacTBOPpaMM IIH-
toneda B KoHueHTpauusax 1072, 1078, 10~ u 10~ M/n
WJIM TUAMA3YPOHA B KOHUeHTpanusax 10~ 1072, 103
u 10~° M /. O61uas momans 06paboTaHHBIX y4acT-
KoB coctaBuia 340 m2. PacTeHus orypua BbIpall1Ba-
JIU TIpY CTAHAAPTHBIX YCJIOBHUSX TETUIMYHOTO KOM-
iekca (0oOpaboTka MeCcTULMAAMU, YIOOpPEHUSIMU,
TMOJIMB, TIOABSI3KA, CHITHE 5-TU KOJIeH (B JIETHE-OCEH-
HUit mepuon)). TemmepaTypHblii peXuM B JIeTHe-
OCEHHUWI Mepuon B OCHOBHOM COOTBETCTBOBAN 25—
30°C. TemrmepaTypy B TEIUIMYHOM KOMIUICKCE B 3UM-
He-BeCEHHUI TIepHOL ¢ Havaja ITOCaaKy peryInpoBa-
JIX U PETUCTPUPOBATIA KaXKIbIe 2 U.

CraTucTHYECKyl0 OOpabOTKY MOJYYeHHBIX pe-
3y/IbTATOB MPOBOIWIN CTAaHZAPTHBIMM METOIAMHU C
TTOMOIIIBIO ITporpamMMbl Microsoft Excel.

PE3VIIBTATHI 1 UX OBCYXIEHUNE

OOpaboTrka pacteHus1 orypua rudpuna Iepman
peryiasaTopaMm pocTa CIIocoOCTBOBaia 0oJjiee XOpo-
1reit (Mo CpaBHEHUIO C KOHTPOJIEM) TIPUKMBAEMOCTU
pacTeHUli, BHICAXKEHHBIX U3 PacCaaHbIX TOPIIKOB B
rpyHT. JlaHHBIe MOpP(}OJOrMYecKrUX Mokasatejieii B
MEepUOJ BbIpalllMBaHUs MOKAa3aJv, YTO BU3YaTbHBIX
OTKJIOHEHUI OT HOPMBbI MO rabuTycy y oopaboraH-
HbIX pacTeHuUit He Obuto. Ilpoliecc amanTaiyu B
ONBITHBIX BapuaHTax Iej1 6oJee ycnentHo (tadma. 1).
PactreHus orypiia, oopaboTaHHbIE TUAUA3YPOHOM B
koHueHTpauuu 10~ M/, 3a nepsbie 10 cyt nokasa-
JIM caMblii BBICOKUIA TIpupocT (=28 cm). B ormbiTe ¢
utoaecoM HauOOMbIINK HAYaIbHBINA MTPUPOCT ObLIT
y pacTeHuii, 00paboTaHHbBIX MPeNnapaToM B KOHIIEH-
tpauuu 10~7 M/ (19.7 cM). PacTeHUsI KOHTPOIBHOTO
BapuaHTa (He oOpabotaHHbIe PP) Toka3aju Hau-
MeHbIui npupocT (11 cm).

B mocnenyromue 20 cyT HauOOJBIIMI MPUPOCT
UMeJIM pacTeHusi, oOpaboTaHHbIE TUAMA3YPOHOM B
KoHLeHTpauuu 10~ M/n, MeHee MHTEHCUBHO POCIU
pacTeHusl B BapuaHTax 00pabOTKU TUAUA3YPOHOM B
koHueHTpauuu 10-° u 10~° M /1. Pactenus, o6pa6o-
TaHHbIe TUAMAa3ypoHoM 10~!1 M/, mokasanu B 3TOT
Meproj MpUPOCT Ha ypOBHE KOHTPOJIsI. B BapuaHTe ¢
nuroaedoM HauboJjiee OJaronpusiTHOE BIUSIHUE Ha
MPUPOCT PacTeHUIi oTryplia okKazajaa odpaboTka npe-
naparom B KoHueHTpauuu 1072 M/m.

B 3uMHe-BeceHHMII mepro pacTeHUs oTyplia Tu-
opuna Cnaprak ObLIM 06paboTaHbl TUAUMA3YPOHOM U
uToaecoM (B TeX K€ KOHLEHTpalUsIX, KaK U pacTe-
Hus rudbpuaa ['epmaH B JeTHE-OCEHHUM MepUOI, HO B
cramuu 4—6 nuctheB). JlaHHBIE O poCTe orypia B
3MMHE-BECEHHU I MepUoI MpecTaBiieHbl B TabJI. 2.

B niepBy1o Hememo Mocie Nocaaku B TPYHT pacTe-
HUS TT0Ka3aJId NPUMEPHO OJIUHAKOBBII TIPUPOCT BO
BCeX BapraHTax onbiTa. OQHAKO B cepeIrHEe ClIeIyIO-
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Ta6muna 1. BeicoTa pacteHuii orypia ruopuna [epmaH, 06paboTaHHBIX CHHTETUYECKUMU PETYISITOpAaMU pOCTa [IUTOIE-
(oM 1 TuANMA3ypoHOM, B JIETHE-OCEHHU I NIEPUOJ BereTaliuu, CM

Bapwuanr, Hata usmepeHust

KOHILIeHTpauus, M/n 9.07 19.07 29.07 5.08

KonTpons 16.3+4.2 27.3+24 86.4+ 10.6 165+7
Lutoned 1076 15.8+3.3 29.0+4.4 98.6 + 8.3 170+ 9
Iuroned 107 189t 4.1 38.6 £ 2.1 25+2 204+ 6
Huroned 1078 129+3.6 26.4+2.4 119+ 6 199 £9
Llutoned 10~° 156+ 1.5 28.7+3.5 122+ 8 209t 4
Tuanasypon 1076 145+ 3.1 254+2.4 1226 233+ 8
Tuanasypon 1078 17.3+ 2.1 27.7+3.5 112 £ 16 257 + 11
Tunuasypon 10~° 18.5+3.3 355+53 138+3 21+7
Tunuasypon 101! 17.8 £ 4.1 459+ 5.6 103+9 161 +9

Ta6muua 2. Beicota pacteHuit orypua copta CrapTak, 00paboTaHHBIX CUHTETUYECKUMU PETYISITOpaMU POCTa LIUTOIS-
(oM 1 TUANAa3ypOHOM B 3UMHE-BECEHHUI TTepUO]I BETeTalliK, CM

Bapmanr, JlaTta naMepeHus

KOHLIeHTpauus, M/n 10.02 17.02 24.02 03.03 703
Kontpoib 31,0+ 2.4 42.8+39 489 £ 54 51.0+ 7.5 752+ 7.8
Lutoned 10-° 322+32 444+ 4.1 56.9 £6.0 56.6 £5.2 81.7+6.2
Hutomed 107 41.0+ 3.5 53.7+£3.6 60.4 £6.2 61.8 £6.1 783175
Hutomed 1078 439 +6.7 559+5.5 71.8 £ 6.9 92.4+94 115+6
Hutomed 1077 41.7£ 4.8 53.5+£5.7 60.8 £ 8.1 68.8+7.7 86.4+8.7
Tuznasypon 1076 39.2+ 4.1 49.5+6.7 589 +5.1 71.5+5.5 945+ 6.3
Tunuasypon 1078 314t 6.2 43.8 £ 6.6 50.9+7.9 60.5+7.8 82.1+8.6
Tuznasypon 1077 243+ 1.6 37.8+3.3 43.6 34 49.6 £ 3.6 73.3+5.6
Tununazypon 10~ 25.6 £3.0 364+3.2 48.6 £ 4.2 59.8+4.5 88.3+4.6

et Hemenu (depe3 12 cyT mocie o00paboTKU peryis-
TOpaMM) pacTeHUs MOJABEPIJIMCH CTPECCOBOMY BO3-
JNeCTBUIO TIOHWXXEHHOM TeMIlepaTypbl BCIEACTBUE
MmoBpexneHus Kpobiin. CpeaHecyTouHas TeMIiepaTy-
pa He mpesBblmana 16°C, a MUHUMaJIbHAsI 3aperu-
CcTpupoBaHHasg Temneparypa cocraBuiia 11°C. B sanu-
IIEHTpE OKa3aJIMCh pacTeHUsI, 0OpaboTaHHBIC TUIN-
a3ypoHOM B KoHueHTpauusax 107¢ u 10~ M/n, u
uuronedom B koHueHTpaumsax 10~7 u 10~ M/ Pac-
TEHMUSI Oryplia MoKa3aiu HEOIMHAKOBYIO peaKII1Io Ha
U3MeHeHus1 TemIiepaTypbl. CTpeccoBasi cuUTyalus
MpHUBEJia K pe3KOMY CHUXKEHUIO pOCTa KOHTPOJIbHBIX
pacTeHui, a TakXke pacTeHUii, 00pabOTaHHBIX LIUTO-
nedom B KoHUeHTpanuax 10-6u 10~7 M /1 u tTuauasy-
ponoM 10~ M/x. Pactenus orypua, o6paboTaHHbIE
uuronedom B KoHueHTpauuu 10~8 M/n, mokasanu
HanOoJbIIMil IIpupocT (B cpemHeM 15 cM). HyxHo
OTMETHUTb, UTO PACTEHUS OTyplia, 0OpaboTaHHbIE TU-
nuasypoHoM 10-¢ M/n1 1 monasiuue B SIIULEHTP IO-
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BpEXIEHUST KPOBIIH, IO CpaBHEHUIO C MIPYTUMU pac-
TEHUSIMU He TTOTEPSUTH TEMITOB POCTa.

N3mepeHus, nposeneHHbIe 3 MapTa (depe3 10 cyT
MOCJIE CTPECCOBOM CUTYAlIMHN ), IIOKa3aIn, 4YTO pacTe-
HUSI, TIEpEXUBIINE TEMIIEpaTypHbI CTpecC, IIPOSIB-
JISUIM SIBHOE OTCTaBaHUE B POCTE, YaCTO BCTPEYaJINCh
pacTeHusI YTHETEHHOro Buaa (TOHKUE CTeOJIr ¢ Ma-
JICHBKMMM JIMCTOYKAMM KeJITO-3eJIeHOTro 11BeTa). Han-
MEHBIINI MPUPOCT MOKa3aIu pacTeHus, oopadoTaH-
Hble nuTonedoM B KOHUeHTpaumsax 1076 u 1077 M/x,
tuanasypoHoMm 10~° M/n, a TakKe pacTeHHs KOH-
TpoJbHOrO BapuaHTa. OJHAKO CleAyolle U3Mepe-
HUSI, TIPOBEASHHBIE CIyCcTs elle 14 cyT, mokasaiu
3HAYUTEJIbHOE BbIpAaBHMBaHME POCTa MCCICIOBaH-
HBIX pacTeHUii, T.e. HAOJIOJaIM pernapamnuio moBpe-
SKOEHWU.

B xone BereTalimu pacTeHU orypua usydyain Tak-
Xe BAUSHNUE CUHTeTHYecKnX PP Ha ¢opMupoBaHUe
JIMCTOBOTO arapaTa, Kak OHOTO M3 OCHOBHBIX (haK-
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TOpPOB ypoKasi. B JeTHe-oceHHUiT TTepuon KoJaude-
CTBO JIUCThEB Ha PAaCTCHUU YBEJIMYUBAJIOCH IIPOTIOP-
HUOHAJIBHO pocTy cTtebirisi. Obpadorka PP mpuBesa
K YBEJIMYCHUIO KOJIWYECTBa JIMCTHEB HAa PACTCHUM:
yepe3 7 cyT mocje o0paboTKM BHISIBJIEH MPUPOCT
2-ro JMcTa y pacreHuii, oopadoranusix 1077 M/
uutonedom u 10~¢ M/ TuamnasypoHoM (OCTabHbIE
BapMaHThI ONbITA AaJIM IPUPOCT HE CBHILIE 1-TO M-
CTa), ¥ B IIOCIIEAYIOLIE CPOKU TeMIbI (hOPMUPOBa-
HUS JTUCThEB Y paCTeHUI pa3IMYHbIX BAPUAHTOB CO-
XpaHWJIN TaKyIo Xe TeHICHIINIO.

B 3uMHe-BeceHHMII Tlepuoa pacTeHUsl oOrypiia
pa3BUBAIM JMCTOBYIO TNIACTUHKY cllabee, yeM B JIeT-
He-oceHHMIA. HaOmomeHus:, IIpoBeaeHHBIE BCKOpE
MOCJIe CTPECCOBOM CUTyalluy, MOKa3aju, 4YTO pacTe-
HUSI KOHTPOJILHOTO BapUaHTa BOOOIIE HE YBEIUIUIN
YMCJIO JIUCThEB, 00Jice TOrO, Y HEKOTOPHIX PACTeHMIA
JIMCThsl moruonu. Pactenus, o6paborannsie 1077 M/n
uutonedom, 107, 107 M /1 TMAMA3ypOHOM, TOKa3a-
JI B cpenHeM npupocT 1 auct. OcTajgbHbIe pacTeHUS
HE IMOKa3aJay yBEJIWYEHUS YMCa JMCThEB, HO U MX
rubdenu 3amMedeHo He ObU10. M3MepeHust, mpoBeaeH-
Hble 17 MapTa, moka3zajau MaKCUMaJIbHOE KOJTUYECTBO
JIUCTHEB y paCTEHMI, o6paboraHHbix 10~8 M /i1 nurto-
nedom, 107 u 10~ M /1 — tunuasyponom (28, 27 u
19 1IT./pacTeHue COOTBETCTBEHHO).

Takmm o6pa3om, IpOBeACHHBIC MCCICIOBAHUS
MOKa3aJiu, YTO paCTEHHUs Orypiia, 00padboTaHHbIE [IU-
tonedoM B KoHUeHTpauuu 10~% M/1 u tuauasypo-
HOM B KoHueHTpauuax 10~¢ u 102 M/n, B netHe-
OCEHHUI U 3UMHe-BECEHHUI Tepuoabl JaJiu caMmble
BBICOKHE MMOKa3aTeJM pocTa; pacTeHus1, o0paboTaH-
HblE TUAMA3YPOHOM B KoHUeHTpauuu 107" M/n, B
JIETHEe-OCEHHMI TIepro/ paHblile APYTUX MPOIILIN aK-
KJIMMaTU3allMI0 Mocje Iepecalku U3 pacCaJaHbIX
TOPIIIKOB B I'PYHT, a B 3UMHEe-BECEHHU TTepuo Mpo-
SIBUJIN ce0sl KaK cTpeccoycToiuuBblie. [ToydeHHbIE
pe3yJIbTaThl COTIACYIOTCS C JAHHBIMM HAIIIMX MPEIbl-
IyIIUX uccaegoBanwmii [ 13—15].

I1pu uccreqoBaHUM BIUSTHUSI CUHTETUYEeCKUX PP
Ha paCTeHHusa orypua B YCJIOBUAX 3alllMIIICHHOIO
IpYHTa MPOBOAWIN HAOJIIOACHUS 3a MPOXOXKICHUEM
deHosornyeckux gas. Oo6paboTka MOJOABIX pacTe-
HUII HEKOTOPBIMU KOHLIEHTpALMsSIMU Mperapara -
Toaed yCKOpUIIa Hadyajio OyTOHM3alUu pacTeHUl Ha
2—5 cyr (B KoHueHTpaumsax 10~° u 10~7 M /1 cooTser-
CTBeHHO). TuanasypoH TakxKe YCKOPWJI HACTYIIJICHUE
9TOoM (pa3bl HA 2—3 CcyT. AHAJIOTUYHO 3TU K€ HTO3bI
MperapaToB YCKOPWJIM Hadajio LBeTeHUsl. PaHblile
BceX (Ha 2 CyT pexX/Ie KOHTPOJIbHBIX paCTeHUIA) Taiu
MepPBLI ypoKail pacTeHUs1, 00paboTaHHBIE TUANA3Y-
poHOM B KoHueHTpauuu 101! M/, XoTs B 5TOM Ba-
pHMaHTe mpoliecc OyTOHU3AIUM U Havyajo IBETCHUS
6])1.)'[[/1 OTMECUYEHDbI MMTO3JHEC, YEM B HEKOTOPLIX APYINX
BapuanTax (1077 M/ uuroned, 10~° M/n tunuasy-
poH). Cnyctd 1 cyT mociie BapMaHTa TUIMA3ypoOHa

10~ M/ 6b11 cOOpaH MepBLIii ypoxaii ¢ pacTeHuiA,
06paboTaHHBIX TUAMA3yPOHOM B KOHIICHTPAILUSIX
108-10"® M/n u umromedoM B KOHLEHTPALMU
10-8—10-° M/n. PacTeH1sI KOHTPOJIBHOIO BapUaHTa,
a Takxe obpaboranubie 10~° M/n TMaMa3ypoOHOM U
nuronedoM B KoHUueHTpauuax 107 M/nu 10-¢ M/,
MNEepBbIM ypoOxKail Jaau Mo3xXe NpeAblaylIuX BapuaH-
TOB.

Hab6nionenust 3a mpoxoxiaeHueM @GeHoJiornye-
cKux (a3 B 3MMHe-BECEHHU I MEepUO[I BereTalluu mo-
KasaJii, 4TO pacTeHUsl, 06paboTaHHBIE HUTOAE(DOM U
TUANA3ypoOHOM B KoHLeHTpaumsax 10~ u 107¢ M/n
COOTBETCTBEHHO, TIpOoUIIM (a3bl OyTOHM3ALUUA U
LIBETEHUS paHbllle ocTajlbHBIX HAa 1—2 cyT. B pa3e Ha-
yajia TUIOJOHOIIEHUSI HAOMIodaau CyIIeCTBEHHBIN
pa3pbiB B CpOKaxX MeXIy BapuaHTaMu onbiTa. Ilep-
BBIMM HaydaJii TUIOMOHOCUTH PacTEeHUs, 00paboTaH-
neie 10~8 M/ nuronedpom (28 despans), 107° M/n
tuauasypoHom (3 maprta). Uepe3 4 cyT gajiu cBOii
IIEPBLI ypoxaii pacteHus, oopadoranHsie 10~ M/
nutonedoM. PacTeHUs KOHTPOJILHOTO BapuaHTa, a
Tak>ke 00paboTaHHbIE LIUTONE(OM B KOHLIEHTPALIMSIX
10-° M/n u 107’M/n, Hayaau IJIOAOHOCUTH TO3XKE
Bcex (14 mapTa), XOTsI IIpoliecChl OyTOHM3aluY 1 Ha-
yaJjia IBETEHUS Y 3TUX PACTCHUI MMPOXOAVIIN IIPAKTH-
YeCKU OMHOBPEMEHHO C OCTAIbHBIMU.

B netHe-oceHHMIA TIEpMoOn, M1 paCTEHUM oryplia
rubpuaa I'epmaH (MYEI00NBLISIEMOro) OTMEYAIH 18-
GULIAT MY>KCKUX IIBETKOB; Ha 3TO, BEPOSITHO, ITOBJIM-
SITM BBICOKME JTHEBHBIE TeMIlepaTtypbl. B 3uMHe-Be-
CEHHUI TIepuoa pacTeHus1, HA00OPOT, JOJITO HEe Ha-
YUMHAJIW TUJIOOOHOCUTh, T.K. M3-3a HOHMXXEHHBIX
TeMIIepaTyp B Hayaje [BETEHUS ITpeobiaganl MyxX-
CKUE LIBETKMU.

B menom ObUIO OTMEYEHO, YTO IIPOAYKTUBHOCTH
orypiia Obl1a TOBOJIbHO HMU3KOM KaK B JIETHE-OCEH-
HUIA, TaK U B 3MMHE-BECEHHMI NEePUOIbI BEreTalluu
(Tabs. 3). O4eBUIHO, 3TO OBLIO CBSI3aHO C OTMEYCH-
HBIM BBIIIE NE(PUIIMTOM MYKCKUX WM XKEHCKUX
1IBETKOB, BBbI3BAHHBLIM HeOJaronpUSITHBIMU TeMIle-
parypamu. O6padoTka PP cyllleCTBEHHO TTOBIMsIa Ha
MPOIYKTUBHOCTh Oryplia. MakcuMaibHasl BeIMYMHA
ypoxas 6bu1a IojydeHa mocsie oopaborku 10~7 M/n
nuToaeoM, 3aTeM 1IN BapHMaHThI 00pabOTKM IIUTO-
nedpom 10~8 M/n, tuanasyponom 10~ u 10-% M/n.
KoHuenrpauus tuamasypona 10~° M/n mnokasana
HaMMEHBIIYIO BEJIMUMHY YypoxKasl Cpelu BCeX Bapu-
aHTOB 00paboTku. ToBapHOCTH ypoxKasi orypua Io
BCEM MCCJICAOBAHHBIM KOHIECHTPALIUSIM IIpEeIapaToB
OBLIa CYIIECTBEHHO BHIIIIE, YeM Y KOHTPOJILHEIX pac-
TEeHUIT; HauOOJIbIIasl BeJIMIMHA 3TOTO ITOKA3aTesIsT OT-
MeueHa [UI TUAXA3ypoHa B KOHLIeHTpauuu 10-° M/nn
tg uuroneda B KoHueHTpauuu 10~ M/ir.

CxomHble MTaHHBIC TTPOAYKTUBHOCTH OBIIN TIOJIY-
YeHbI B 3MMHE-BECEHHMUI TTepuro BereTtaiuu (Tadit. 4).
ATPOXUMUA
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Ta6mmna 3. BiusiHue peryasiTopoB pocTa Ha TPOAYKTUBHOCTD pacTeHUit orypiia ruopuaa ['epMaH B JieTHe-OCEeHHMI Tie-

puoa Bereraluumn

Bapmanr, N ToBapHOCTH
KOHLIEHTpALINS, CyMMvaprmz % K KOHTPOITIO [IOJI5 TOBAPHEIX
M/ ypoxait, Kr/Mm CTAHOApT, KI/M? |HecTaHIapT, KT/M> 101108, %
KoHTpoJib 4.78 100 4.35 0.43 91.0
Lintoned 10° 5.62 118 5.27 0.35 93.8
Liutoned 1077 7.04 147 6.68 0.36 94.9
Lurtoned 103 6.84 143 6.48 0.36 94.7
Iuroned 1077 5.31 1 4.96 0.35 93.4
Tuauasypon 1070 6.28 131 6.01 0.27 95.7
Tuanasypon 1078 6.10 128 5.75 0.35 94.3
Tuanasypon 1077 4.88 102 4.47 0.41 91.6
Tuamasypon 101 5.63 118 5.30 0.33 94.1

ITokazaHo, yTo 06pabOTKA BCeMU MpenapaTaMu Mo-
BbICUJIa CYMMapHBIi1 ypoxKaii orypiia; MaKCuMaabHasi
NPOAYKTUBHOCTD ObLIa Yy pacTeHU, 06paboOTaHHBIX
muronedoM B kKoHueHTpaumu 10~7 M/in. Hemuoro
MeHbllIeil OHa ObUIa B BapMaHTax ¢ 06paboTkoit 10-°
M/ uuronedom u 1078, 10~ M/n tuamasypoHoM.
Jos craHmapTHOTrO ypoxasi B 3MMHEe-BECEHHUIA Te-
puon ObUla 3HAUYUTEILHO MEHBIIE, YeM B JIeTHE-
oceHHuii. Camas OoJsblIasgs A0S CTaHAAPTHOIO
ypoxKast Obljla B BapraHTe ¢ 00pabOTKOM pacTeHU M
10-% M uuronedom, yyth MeHblIe — 10~ M /1 TINM-
azypoHoM 1 10~¢ M/n uutonedom.

CpaBHeHue 3(pPEeKTUBHOCTHU ICHCTBUS PETYIISITO-
pOB pocCTa B XO¢ 2-X IEPUOI0B BereTalliy IoKa3ajo,

VYpoxaii, % K KOHTpOJIIO
200
180
160
140+
120
100+
80
60
40+
20+
O T T T

yTo PP BO BCeX U3yUYeHHBIX KOHLIEHTPALIMSIX MOBBI-
IaJIX OOIIYI0 MPOAYKTUBHOCTB OTYplia, HO Pa3IuuyHO
B KOJIMYeCTBEHHOM actiekrte (puc. 1). B nerHe-oceH-
HU IepruoJ MaKCMMabHOE YBeJIMUEHUE ypoxKasi OT-
MeueHO B BapuaHTax 06pa6orku 1077 u 10~8 M /i uu-
ToaedoM, a B 3MMHE-BECEHHUI TIeproI HauboJiee UH-
TEHCUBHOE TJI0000pa30BaHue OTMEUEHO B BapUaHTax
o6pa6otku 1077 1 1076 M /i turonedom u 1078 M/ tu-
nuazypoHoM. OUeBUIHO, YTO peaklinus pacTeHUl Ha
00paboOTKy CHUHTETUYECKHUMMU pEryjsiTopamMu OyneT
HECKOJILKO MEHSIThCSI B 3aBUCHUMOCTU OT YCJIOBUIA
BbIpalllMBaHUs (IefiCTBUSI BBICOKMX WJIM MOHVIKEH-
HBIX TeMIIepaTyp), XOTs €€ HAIlPaBJIEHHOCTb BITOJIHE
OIHO3HAYHA.

1 2 3 4

T T T T

5 6 7 8

BapuaHT 06paboTKu

[ JIETHE-OCeHHU I nepuoa M 3MMHEe-BECEHHUI Tepuro

Puc. 1. CpaBHuTtenbHast 3(pheKTUBHOCTS (10 MPOTYKTUBHOCTH) 0OPAOOTKM CUHTETUYECKUMHU PETYIITOpaMM PACTeHUI OTyp-
112, BIPAIIEHHBIX B JIETHE-OCEHHUI W 3UMHE-BECEHHUIA TIepUOIbI BETeTallu, B 3aBUCUMOCTH OT BapuaHTa 0opadboTku (M/m):

1 — nuroned 10’6, 2 — nuroaed 1077,3 - nuroaed 10’8, 4 —nuroned 10’9, 5 — TMIMA3ypPOH 10’6, 6 — THUANA3ypOH 10’8, 7—
TUAUA3YPOH 10_9, 8 — TnauasypoH 1071, HymMmepanust BappaHTOB Ta XK€ Ha puc. 2.
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Tabomuna 4. Bnusinue TuamasypoHa u nuroneda Ha IpOAyKTUBHOCTh U TOBAPHOCTh pacTeHMt orypua ruopuaa Cnaprak

B 3UMHE-BECEHHU NIepUO]I BereTaluu

Bapwuanr, CymMapHBbiit ’ ToBapHOCTB
KOHuel\}/}jﬁauHH’ yposait, Kr/m? o | KOMIPOTO CTaHIApT, KT/M?> |HecTaHmapT, KT/M> Hoﬁisggsfj;blx
KoHTponb 11.5 100 5.80 5.70 50.4
Llutoned 107° 19.6 170 11.5 8.08 58.7
Lutoned 107 20.1 175 11.2 8.90 55.7
Iutoned 108 14.0 122 8.64 5.33 61.8
Liutoned10~? 13.0 113 7.59 5.41 58.4
Tuanasypon 1076 15.2 132 8.66 6.56 56.9
Tuanasypon 108 19.8 172 12.0 7.80 60.5
Tunuazypon 10~ 18.9 164 9.57 9.29 50.7
Tunuasypon 10~ 12.2 106 6.86 5.32 56.3

AHaJIOTMYHBIE PE3Y/IbTAThl MOJY4eHEI 1 B OTHO-
IIEHUU CE30HHOCTU neicTBus PP Ha TOBapHOCTb
nponykuuu (puc. 2). MoxXHO BUIAETb, YTO BCE Bapu-
aHTBI 00pPaOOTKM MOBBLICUJIM JOJI0 TOBApHOI IpO-
IYKIWWA, HO B KOJUYECTBEHHOM acleKTe B pa3HbIe
ce30HbI 3(h(PEKTUBHOCTD IIperapaToB ObLIa pa3and-
Hoii. Eciiu B 1eTHe-0CeHHUI ITepro HauBHICIIAS TO-
BapHOCTh OblTa OTMeYeHa B BapuMaHTax oOpabOTKMU
pacTeHuii TUIMA3ypOHOM B KOHLIeHTpauuu 10~° M/n
u uuronedom B KoHueHTpauusax 10~ u 10~8 M/, To
B 3UMHE-BECEeHHMII TIepuoj Jydllie 3apeKOMEHI0Ba-
1 cebs1 o6padotku 10~8 M /n umronedom u 108 M/n
TUAMa3ypoHOM. Takum oOpa3oM, B pa3HbIC CE30HBI

% TOBapHOCTU

HeoOXOIUMO MPUMEHSITh pa3HbIe MO3bI MperapaToB
IUIST TIOJTy9eHUST MaKCUMaIbHOM TIPOIYKTUBHOCTH U
TOBApPHOCTH BHIPAIIEHHOMN MPOIYKIIIH.

SAKJIIOYEHHUE

Takum o6pa3om, MoKa3zaHO, YTO CUHTETHYECKHUE
perynsTopsl pocTa (PP) TunnasypoH u nuroaed oa-
TONPUSITHO BIUSIJIM Ha POCT M IIPOAYKTUBHOCTH
oryplia B YCJIOBMSIX 3aKpBITOro rpyHTa. Kak B jgeT-
HE-OCEHHUI, TaK U B 3UMHE-BECCHHUII MepUOObI
ONTUMAJILHOM AJIsl pOCTa pacTeHUi cTaia o6pabor-
Ka TUIMA3ypOHOM B KoHUeHTpauuu 10~8 M /. Iomno-
KUTEJIbHO BIIMsIa Takash oOpaboTKa Ha NPOIYKTUB-

S et S U
o -"."5'.

T Ta]

e A e R e e

BapuanT o6paboTkm

[] 3UMHe-BECEHHUI NEPUOLL

[F] neTHe-0CeHHUI Tepron

Puc. 2. ToBapHOCTb IJIOAOB Or'yplia B 3aBUCMMOCTH OT TepHo/Ia BhIpalllMBaHUs U BapraHTa 06pabGOTKU UToaeHoM 1

TUAUA3YPOHOM.
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HOCTh M Ha TOBApHOCTb MOJTYYeHHOM mpoayKuuu. B To
Xe BpeMs oTMeueHa 3(Pp(heKTUBHOCTh TUIMA3ypOHa B
koHuUeHTpauuu 10! M/j1 ipy cTpeccoBbIX YCIOBUSAX U
JIJIsl YCKOPEHUST aKKJIIMMATU3alluU pacTeHUIA.

B BapuanTe ¢ utonedom Helib3s1 ObLIO BBIIEIUTD
OIHY BBICOKOR((PEKTUBHYIO KOHIIEHTpauio. B neT-
HEe-OCEHHUII MepuoJ ONTUMAaJIbHOW OblIa KOHIIEH-
tpauus 1077 M/n, KoTOpas NOJOXMUTENbHO BIMsIA
KaK Ha pOCT, TaK U Ha IPOAYKTUBHOCTh 1 TOBAPHOCTh
MOJIy4eHHOU NpoayKuuu. B 3uMHe-BeceHHUIA mepu-
O] TIOJIOXKUTEBbHO AEMCTBOBAJIa HA POCT U MPOAYK-
TUBHOCTb pacTeHUiIl 00padboTKa HUTOAe(dOM B KOH-
nenTpauuax 107%u 10~8 M/n.
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Use of Synthetic Cytokinin-Like Growth Regulators as Antistress Agents
at Cucumber Cultivation in Greenhouses

A. S. Lukatkin®*
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The effect of synthetic analogues of cytokinins — cytodef and tidiazuron — on the growth, development
and productivity of cucumber plants grown in protected soil was studied. Cucumber plants at the stage
of 3—4 leaves were planted from garden pots into the ground and treated with cytodef solutions at con-
centrations of 107°—10~% M/I or tidiazuron at concentrations of 10~''—10~® M/I. During vegetation, the
timing of the passage of phenological phases was noted, the height of plants, the number of leaves, flowers
(male and female), fruits (at the beginning of fruiting) were periodically changed. The productivity of cucum-
ber plants was determined by means of periodic (after 1—2 days) collections. It was revealed that the treatment
of young plants with different concentrations of drugs favorably affected the growth of cucumber; the best re-
sults were obtained at a concentration of tidiazuron 10~ M/I and cytodef — in doses from 10~ to 1076 M.
Treatment of cucumber plants with cytodef and tidiazuron increased plant productivity and the yield of the
fruits obtained. Under stressful temperature conditions, the preparations contributed to the better condition
of the plants.

Key words: cucumber, growth regulators, thidiazuron, cytodef, temperature, growth, productivity.
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