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BBEAEHUE

CoBpeMeHHbIe TEXHOJIOTUU MO3BOJISIIOT KOHTPO-
JIMpOBaTh pa3BUTUE PACTEHUM MPU UCIOJIb30BaHUU
CTUMYJISITOPOB pocTa pacteHuii (CPP), KOTopbie MO-
I'YT HOBBIIIATh UX UMMYHUTET U YCTOMUYMBOCTS K TIJIe-
CEeHMU, rprOKaM M IpOYnM Iapa3uTaM, HUBEJIUPOBaTh
HeraTUBHOE BIUSIHUE MECTULIMIOB, CIIOCOOCTBOBATH
MpaBUJbHOMY (POPMUPOBAHUIO CTPYKTYPHI TTOOETOB,
YCKOPSITh POCT pacTeHUM, MpuOJIMKaTh MPOLIECChI
LIBETEHUsI U CO3peBaHUs, yJIy4yllaTh Ka4eCTBO IJI0-
JIOB U yBEJIMUUBATh UX KoJindyecTBO. [lepcriekTus-
HBIM CTUMYJISITOPOM POCTa PacTeHUI ¢ MeauaTop-
HBIM OTBETOM Ha CTPECCOBbIC BO3/ICHICTBUS SIBIISIETCS
GJIOpPOKCaH — TMAPOXTIOPUAITUIIOBOIO 3hrpa2-ruapoK-
cu-2-(4-metrwnamuHobeHmNI)-3,3,3-TprudTopIponuo-
HOBOW KMCJIOTbI, KOTOPbIX MOJOXUTEIBHO 3apEKO-
MeHOOoBaJl ceds IIpU MPEeaArnoceBHOM 00padoTKe ce-
MSIH parica, KYKypy3bl U NmoJacoJIHeYHuKa [1],
nieHuusl [2] u xiaonyatHuka [3]. Ilpu atom ¢io-
POKCaH MO3BOJWI YIYYIIUTh MOPGOMETPUISCKUE
rmapamMeTpbl IPOPOCTKOB SIPOBOM MIIEHULIbI (ITUHBI
KOJICOTITUJISI, CEMSIIOJIbHOTO JINCTA, KOPHEM M UX KO-
JINYECTBA), SHEPTUIO MPOPACTAHUS U BCXOXKECTh €€

! HayuyHo-nipakTudyeckast paboTta 1Mo moaroToBKe IpernapaToB Ha
OCHOBe (bJIOpOKCaHa BBIIIOJHEHA IIpU TMoaaepxke MUuHUCTEP-
CTBa HayKU U BBICIIIETO 0Opa3oBaHust PD.
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CeMsIH, a TaK3Ke CTeNeHb MOJaBIeHUSI CEMEHHOM MH-
dexunu [4—6]. B nmociaenHue roabl GpiopokcaH
YCIELIHO MPUMEHSIJIM M B KOMITJIEKCHBIX IIPOTPABU-
TeJISIX C aHTUIOTHBIM OEMCTBUEM IJIsI 3alUTHI KYJIb-
TYPHBIX PACTEHUI OT OCTATKOB repOULIMAOB B [IOUBAX.
I1pu 3TOM MoONMydeHHBIE TIPETapaThl CIIOCOOCTBOBAIN
3HAYUTEJIBHOMY ITOBBIIIIEHUIO SHEPTUM ITPOPACTAHUS
1 YBEeJIMYECHUIO OMOMAacChl paCTeHUi B ITOYBaX, 3apa-
JXKeHHBIX IpernapaToM 3uHTrep [7, 8].

Henocrtatkom (itopokcaHa SIBIIeTCS €ro IIoxXast
PacCTBOPUMOCTh B BOJIe Y HECTAOMILHOCTD TIPU Xpa-
HeHuu. g ycTpaHeHUs 3TUX (paKTOpOB OBIT ITpes -
JIOKEH MEXaHOXUMMWUIECKU cIToco0 00padboTKM 1o~
pOKcaHa C IToJiMMepaMM U MoJydeHUeM ITIperapara,
ycTroifumBoro Iipu xpaHeHuu. IIpemapart, obGpasys
CTaOMIJILHBIE W YOOOHBIE I OOpabOTKM CeMSH M
pacTeHu padouyne pacTBOPHI, CITIOCOOCTBYET JIyUIIIe-
MY OPUWIMIIAHUIO K CEMEHAM U JIMCThsIM, a TaKXkKe
IMPOHMKHOBEHUIO MpenapaTra 4yepe3 pacTUTEIbHBIE
MeMOpaHbI [2—4]. DTu uccienoBaHus 110 pa3padboTKe
¢dopM IpuMeHeHUs TIpeTnapaToB IS 3alUThI pacTe-
HUI1 SIBJISTIOTCS aKTyaJIbHBIMU M BOCTPEOOBAHHBIMU.
Lems paboOTHI — co3maHne CTaOMIBHOM BOJOPACTBO-
puMoOil mpenapatuBHON (popMBI Ha OCHOBE (DJIIOPOK-
caHa JJIsI CTUMYJISIIMU POCTA CEJIbCKOXO3SHCTBEH-
HBIX KYJIBTYD.
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METOINKA NCCIIEJOBAHUA

IIpenapat ®nopokcan (PJI) — rugpoxnopun
N-meTun-4-(1-runpokcu- 1 -kapdoMeTOKCU-TPU-(PTOp-
3TWJI)-aHWJIMHA [ 1] mpencTaBaseT codoii benble Kpu-
ctaminbl, T, = 188—190°C, 6pyTTO Dopmynaa —
C, H;; NF;0;. IIpoussenen npenapat 8 UHOOC
PAH, Mockaa.

Imunmppusunosas kucnora (I'K) — rpureprieHo-
BbIli TIIMKO3UI U3 DKCTpakTa KOpHsS cosoaku. Ero
xuMudyeckoe HaszBanue — 20 B-kapGokcu-11-okco-
30-HoponeaH- 12-eH-3B-m1-2-0-B-D-rmokonupa-
Ho3uI-aidbha-D-noKonMpaHO3UAYPOHOBass  KUC-
nota. IlpousBeneH mpemapar B kKommanuu OOO
“Bucreppa”, Anraiickuii Kpaii, c. AjTaiickoe.

Toayuenue meepdoii ducnepcuu ¢aopokcaua c eau-
uuppusunoeolil xKucaomoii. B dapdopoBriii 6apadaH
(o6bem 1.0 1) maposoit menbHULIBI MPB-4 (OO0
“TexHno-Llentp”, r. Poiounck, P®D) mociaenoBarens-
Ho 3arpyxauu 9.0 r NIMLIMPPU3NHOBOIM KUCIOTHI, 1.0 T
dopokcaHa u 40 MeTaIMYECKUX IIapOB AUAMET-
poMm 25 MM Maccoit 2200 r (Mmonynb npouecca 1 : 22).
IMocne mpeaBapuTeIbHOTO TIepeMEIIMBAHUS] KOMIIO-
HEHTOB B TeyeHUe 10 MUH IIpM 4YacTOTe BpallleHUs
b6apabana 20—25 00./MUH MPOAOKAIOT MEXaHOO0-
paboTKy MpM 4YacToTe BpallleHuss OapabaHa 70—
80 06./MuH B TeueHue 3 4. [Tomy4yaau JerkoChImydunii
0exXXeBbIii TTOPOIIIOK, TIPEACTABISIONINI COO0 TBEp-
nyio pucnepcuio (T) coctraba @I : TK=1:9.

PactBopumocts T/ Ha ocHoBe DJI omnpenestiin
MetonoM BOXKX mpu creayromnx ycaoBUsIX: XpoMa-
torpad xuakoctHoil “Agilent 1100” ¢ aHamuTH4e-
ckoit komoHkoi “Hypersil HyPURITY Elite CI18”
(150 X 4.6 MM, 5 MKM), TeMIiepaTypa KojioHku 30°C,
JIEeTEKTOP TNOTHO-MATPUUHBIN, STIOCHT — alleTOHUT -
pun-aneratHbiii 0ydep pH = 3.4 (1 :1), ckopocTh 110-
TOKa — 1 MJI/MUH, IeTeKTUPOBaHUE TIPU IINHE BOJI-
HBI 260 HM.

OnpedeneHue pocmcmumyaupyrouweil. aKmueHocmu
T cocmasa @JI : 'K = 1 : 9 na xaonuamnuuxe. Berera-
LUOHHBIE MEJIKOJAC/ISTHOYHBIE OMNBITHI IIPOBOAMIIM Ha
Tepputopur MMHCTUTYTa XMMUM pPaCTUTEIILHBLIX BeE-
mectB (1. TamkeHt, Pecnybiuka Y30ekuctaH) Ha
CPEIHEBOJIOKHUCTOM XJIomyaTHuKe G. hirsutum cop-
ta CynatoH B 2019 r. CemeHa xjiom4aTHUKA OBLIU
MpPEOOCTaBJIeHbl HAayYHO-UCCIEeIOBAaTEIbCKUM WH-
CTUTYTOM CEJIEKIIMM, CEMEHOBOJICTBA U arpoTeXHO-
JIOTUU BbIpallIMBaHUS XJIOMYaTHUKA.

CeMeHa xJIONMYaTHUMKA 3aMadyMBaJd B MCCIIENO-
BaHHBIX pacTBOpax TAKUM 0Opa3oM, 4TOObI YPOBECHbB
XKHUIKOCTU HaJl CEMeHaMM He TipeBbiian 1 cm. B ka-
YeCTBE WHCCJIEMOBAaHHBIX PAaCTBOPOB MCIOJIb30BaIU
BOIOMNPOBOIHYI0 BOIy (KOHTPOJbHBIM BapuaHT),
BOIHBIN pacTBOp (IIOPOKCAaHA B MACCOBOM KOHIICH-
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tpauuu 0.00001% wm BOmHBII pacTBOpP 3asBIISIEMOIA
KOMMO3ULIMU B MaccoBoil KoHLieHTpauuu 0.0001%.

IToceB nmpoBOIMAN YTPOM Ha CAEAYIOLIUI IEHb,
nocie 18-gacoBoro 3amaumBaHus. [1nomans ompIT-
HOI1 nesTHKY cocTaBiisuia 3 M2. ONBIT 3aKJIabIBAIH B
yeThIpexKpaTHOM 1moBTOpHOCTU. IloceB nmenanm
BPYYHYIO I10 3 CEMEHU Ha IIyOUHY 3 CM uepe3 KaxK-
nele 10 cM.

deHonornueckue HaOJIIoaeHMs 3a POCTOM M pas-
BUTHUECM XJIOITYaTHHU KA IMMIPOBOANJIN BECH BEr¢TallMOH-
HbI IICpHUOI. OHu BKIIOYAIU B CeOs OIIpEacJICHUC
SHEPIruun 1mpopacraHusd N BCXOXKECTU CEMAH, YUET BbI-
COTHI T'TaBHOI'O CTC6J’IH, KOJIMYECTBA CMMITOAMNAJIbHBIX
BCTBCﬁ, 6YTOHOB, IIBETKOB U 3CJICHBIX KOpO60‘ICK.

Onpedenenue eauanus T/ cocmasa @J: TK=1:9
Ha pacmenus bakaaxcana. T1oneBble METKOIEISITHOY-
HBIE ONBITHI IMpoBoauan B KmOparickom p-He Tamr-
KEHTCKOM 00J1. Ha 6aknaxkanax coprta lllapamosa F1.
ITonroToBKy NOYBKI U YXOII 32 IIOCEBAMU OCYILIECTBIIS -
JI1 B COOTBETCTBUHU C PEKOMEHIALIUSIMHU TI0 BO3MIEJIBI-
BaHUIO KYJIbTYphI OakiiaxaHa [9]. [TouBa — TMrmaHBII
cepo3eM C HenTyOOKMM 3ajieraHreM TPYHTOBBIX BOI,
10 TPaHYJIOMETPUIECKOMY COCTaBY — CpeIHENbUIeBa-
THIN cymmMHOK. [IpeniecTBeHHUK — Mepell.

IToceB paccanpl n3 HeoOpPaOOTAaHHBIX CeMsH Oa-
kiaxkaHa ocymectsuan 10 ampeist 2020 r. Ha mTo1a-
v 100 M? Ha IeJISTHKAX TIPYU MX PAHIOMU3UPOBAHHOM
pacriojioXxeHun. Bo BpeMs Bereraluy HpOBOIVIIN
PYYHOE PhIXJICHUE TTOYBbI ITOCJIE TTOJIMBA U IIPOIIOIKH
COPHSIKOB. 3a BereTallMOHHBII IIepHUOI Ha OIBITHOM
y4acTKe OBLITO caelaHo 4 TIo/IMBa.

HeiictBre GopoKcaHa U 3asIBISIEMOI KOMITO3M-
I U3y4Yaad IIyTeM IBYXKPATHOTO OMPBICKUBAHUS
ITOCEeBOB OaKTaxkaHa BOOHBIMM PAacTBOpPaMU CTUMY-
JISTOPOB POCTa C MHTEPBAJIOM 7 CYT B (paze OyTOHM3a-
1M1, KOTaa TeMIlepaTrypa Bo3ayxa nocturia 25—27°C
B BeuepHee BpeMsl. PaGoune pacTBOpPHI TOTOBUIIN U3
pacyeta 30 Mr/ra B cirydae diopokcana u 300 mr/ra —
KOMIIO3MLMU, UX pacxon cocrasisul 10 1/100 m2.
OnpbIicCKMBaHUE TTPOBOAUIIM C TIOMOIIBIO PAHIIEBOTO
PYYHOTO OTIpbICKMBAaTeNIsl. B KauecTBe KOHTPOIBHBIX
BapMaHTOB MCMOJIb30BaJIU ACISTHKU ¢ HEOOpaboTaH-
HBIMU TTOCEBaMU.

IToBTOpPHOCTH OIBITOB YeThbIpexKpaTHasi. MaTte-
MaTUYECKYy10 00pabOTKy MOJIyYeHHBIX TaHHBIX U pac-
YeT CTaTUCTUYECKUX MapaMeTpOB MPOBOAWIN C UC-
MOJIb30BAaHMEM MaKeTa KOMIIBIOTEPHBIX IMPOrpaMm
Microsoft Excel 2016.

PE3VJIbTATbBI 1 UX OBCYXIEHHUE

Panee, momMmmMo BomHOTro pactBopa (piropokcaHa,
OBLJIM OITMCAHEBI ero MpenapaTuBHbIe OPMEI B BUIIE
CYCIIEH3MOHHBIX KOHILICHTPATOB B BOOHBIX PAacTBO-
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Tabomuna 1. PactBopuMocTs B Boze 00pa3iioB koMno3uimu diiopokcana ¢ 'K

Oo6pasen TJI Ha ocHoBe DJI 1 'K

PactBOopuMOCTb, MI/II

MpY Pa3INYHBIX YCIIOBUSX MeXaHO00paboTKu (M/0) 26COMOTHAS yBeJNueHHUeE
dropokcaH 9.3 -
®usnyeckas cmecb PJI: TK=1:9 10.2 1.1
Tsepnast nucnepcust @JI : TK =1 :9 nocne 1 4 M/0 29.5 3.2
Teepnas nucniepcust OJI : TK = 1: 9 mocne 2 4 M/0 41.8 4.5
Teepnast mucriepcust JI : TK =1 : 9 mocine 3 4 M/0 50.1 5.4
Tsepnast nucnepcust @JI : 'K =1 : 9 nocne 4 4 M/0 51.0 5.5

pax HaTpPUEBOI CONM KapOOKCUMETWIILE/UTIONO3b
(NaKMM) u npyrux npou3BOAHBIX 1IeJI0a03bI |1,
3]. IlppMmeHeHne BCex 3TUX ITpenapaTuBHBIX (GopM 3a
CUYET MOBBIIICHUSI BOIOPACTBOPUMOCTHU (hJIOPOKCAHA
CIOCOOCTBOBAJIO YBEJIMUCHUIO €T0 POCTCTUMYJIUPY-
fomieit aktmBHocT. HemoctarkamMu 3tx popM OBI-
JIV: TUAPOJIA3 U OKHUCIIEHNE CyOCTaHIIMM (PIopoKca-
Ha B BOIHOM cpee IpU IJIUTSILHOM XpaHEHUH €TO
BOOHOW W CYCIIEH3MOHHBIX (opM; HedP(PeKTUB-
HOCTh MCHOJb30BaHUS pabOYMX pPaCTBOPOB ISt
OINPBICKUBAHUS BEreTUPYIOLIMX PACTeHUI (KpaTKo-
BPEMEHHBII KOHTAKT B OTJIMYKE OT 3aMaYMBaHUS Ce-
MSTH), T.K. HY OJIHA 13 OMMCaHHbBIX (pOpM He o0Janasia
CHOCOOHOCTBIO IPUJINMATH K TTOBEPXHOCTHU PACTEHUIA.

Hamu npemyioxeH NMpUHLUMINWAILHO HOBBIN MOMI-
X0 K COBEpPIICHCTBOBAHUIO CBOWCTB (hJIOpOKCaHa
IMyTeEM €ro MeXaHOXMMWUYEeCKON Moaudukaiuu c
IIMLUPPU3UHOBOI KUCJIOTOM, KOTopasi oOiagaer
KOMIIJIeKCOM mosie3HbIXx cBoucTB: 'K xapakrepusy-
€TCSl BBICOKOI COJIIOOMJIM3UPYIOlIell aKTUBHOCTHIO.
Ee monekyna cosmaeT BHyTpuchepHOe TpOCTpaH-
CTBO, YIOOHOE 1151 00pa3oBaHUSI COEMMHEHU I BKITIO-
yeHUs1 (KOMIUJIEKCOB TUMAa “TOCTb—XO35IMH”) U MU-
LIEJUTSIPHBIX CUCTEM, 3a CYET KOTOPBIX B pa3bl MOBbI-
IIaeTCs PacTBOPUMOCTb OMOJOTUYECKHU aKTUBHBIX
MOJIEKYJT (JIEKQpCTBEHHBIX U aHTUIEJIbMUHTHBIX CyO-
CTaHLWM, (GPYHTULIMAOB U JIP.), KOTOPbIE TIOXO PacTBO-
PUMBI B Bozie, M uX ctabuibHOCTh [ 10—13]; 'K obmagaer
MOBBILIIEHHOM TTPOHULIAEMOCThIO Yepe3 pacTUTEIbHbIE
MeMOpaHbI, YTO yBeIW4yuBaeT 3((HEKTUBHOCTb Neii-
CTBUSI OMOJIOTUYECKU aKTUBHBIX CyOCTaHIIMIT 3a CUET
YIy4YlIeHUsI UX MPOHUKHOBEHUSI B LIEJeBOl OpraH
[14—17]. B 3asBiasieMOM M300peTeHUU TaKUM Opra-
HOM CJIykaT ceMeHa M JJUCThbsl pacteHuit; 'K siBiser-
Csl pacTUTEIbHBIM METabO0JIMTOM, MTO3TOMY SKOJIOTHU-
yecku Oe3ormacHa; 'K momydaloT B MpOMBIIIIEHHBIX
MacliiTabax U3 paclpOCTPaHEHHOTO Ha TEPPUTOPUU
P® cripbst — KopHeii 6osiee 10 BumoB cononku [18].

ITpu coBmecTHOIT MexaHooOpaboTke DJI u I'K,
B3SITBIX B BECOBOM coOoTHoIIeHuu 1 : 9 oopasyercs T/
cocraBa @JI : TK =1 : 9 B Buze chllmy4yero 6exXeBoro
MOPOIIKa, KOTOPBI B BOAE 00pa3yeT CyIpaMoJIeKy-

JISPHBIM KOMIIJIEKC C TOBBILIEHHOW pPacTBOPUMO-
CcThiO (Tabj. 1) OJis CTUMYJISLIMM POCTa CEIbCKOXO-
3IUCTBEHHBIX KYJIBTYP.

ITokazaHo, YTO MpU NMIPUTOTOBJIEHUM TaK Ha3bIBa-
eMoii (pm3nueckoit cMecu GJIOpOKcaHa C TIIULIAPPU-
3MHOBOI KUCJIOTOM pacTBOPUMOCTH (hJIOpOKCaHa B
BOJIE yBeJIMUYMBAJIach He3HAUYUTEIbHO. [IpoBeneHue
MEXaHOXMMMUYECKOI 00paboTKM cMecH (pIopoKcaHa
¢ I'K nmpuBoanio K 3aMeTHOMY BO3pacTaHUIO PaCTBO-
puMoOCTH (IOpOKCaHa, OCOOEHHO CYIIECTBEHHOMY
NpU yBEIWYEHWU BpPEMEHM o00paboOTKuM 10 3-X d.
JlanpHeimas MexaHooO0paboTKa He CONTPOBOXKIAIACh
3HAYUTEJIbHBIM YBEJIUYEHUEM PACTBOPUMOCTH, ITO-
3TOMY ONTUMAaIBHBIM BpeMeHEeM MeXaHOOOpaboTKMU
OBLIO BEIOpaHO BpeMs 3 4.

OnpedeneHue pocmcmumyaupyroweil aKkmueHocmu
T/l cocmaea DJI : TK = 1 : 9 na xnonuamnuxe. Uccne-
JIOBaHUE POCTCTUMYJIMpYIolIeit akTuBHOCTU T]I-
KoMmo3uuuu ¢GJaopokcaHa U [IULUPPU3UHOBOI
KMCJIOTHI TPOBOIUIN Ha XJIOMMYaTHUKE U GaKJIaxkaHaX
nipu uctnonbzoBanum 0.0001%-Horo BomHOTO pabo-
Yero pacTBopa.

deHonornyeckre HaboAeHUsI 32 POCTOM U pas-
BUTHUEM XJIOTTYATHUKA TIPOBOJUIN BECh BEreTalluOH-
HbIi Tiepuon. Pe3ynbTaThl MCTIBITAHUI TIpeaCTaBIe-
HbI Ha puc. 1 u 2.

B pesynbraTe mpeanoceBHOM 0O0pabOTKM CEMSIH
TH coctaBa ®DJI : 'K = 1 : 9 sHeprus npopacTaHusi
oKaszayiach 00JIbllIe KOHTPOJISI Ha 7.4, BXOXECTb — Ha
5.3%, mpu 06paboTKe (HIOPOKCAHOM 3T ITOKa3aTeIIN
ObLTM OOJIbllle KOHTPOJSI COOTBETCTBEHHO Ha 3.2 1

2.9%.

Bricora pactenuit Ha 21-€ CyT B OIILITHOM Bapu-
anTe ¢ mpuMmeHeHueM TJI coctaBa @JI : TK=1:9 co-
craBmia 13.6 cM 1 peBbIcUIa KOHTpoJb Ha 10.6%, B
ONBITEe ¢ TIpUMeHeHueM diaopokcaHa — 13.7 cMm m
npeBbICHIa KOHTPOJb Ha 11.4%.

IToka3arens pocTa rimaBHOTO CTEOIs (KOIMISCTBO
HACTOSIIIINX JUCTHEB M KOJINYECTBO OYTOHOB) OIpe-
gensuii Ha 56-e cyT. Ha mepuon deHomornyeckux
HaONIONEHU OCaIKOB He HaOJI0IaloCh, CPETHSS
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Puc. 1. BausiHue mpenrnoceBHOTO 3aMauyMBaHUS CEMSTH
CTUMYJISITOPaMU pOCTa Ha OCHOBe (hJIOPOKCAaHA Ha HEP-
TUI0O TIpOpacTaHUsl M BCXOXECThb XJIOMUYaTHHKA: (a) —
9Heprus npopacraHusi, (6) — BCXOXeCTb; BapuaHThL: 1 —
KOHTPOJIb 6e3 00paboTku, 2 — iopokcaH, 3 — T/I cocra-
Ba®DJI:TK=1:9. To xe Ha puc. 2—4.

JIIHEeBHasl TeMIiepaTypa OblIa Ha YPOBHE CTaTUCTUYE-
cKoil HopMbI — OT 38 mo 40°C. Ha 56-¢ cyT minHa
JIAaBHOTO CTeOJIsT B BapraHTe ¢ mpuMeHeHneM T]1 co-
craBa @JI : 'K =1:9 6bu1a paBHa 42.0 cM 1 peBbICHTIA
KOHTPOJIb Ha 32.1%, KonmdecTBo JICTheB (19.4 mT.) —
Ha 42.6%, kommdecTBO OyTOHOB (5.2 miT.) — Ha 174%.

B BapmaHTe ¢ mpuMeHeHNeM (pIOpoKcaHa TToKa-
3aresiv JyIMHbI cTeoss (37.9 cMm), o KOJUYeCTBY JIU-
ctbeB (18.6 1IT.) 1 KoamyecTBY 6YTOHOB (4.1 1IT.) OBbI-
JI1 GOJIbIIIE KOHTPOJISI COOTBETCTBEHHO Ha 19.1, 36.7 1
116%.

JaHHbIe Tab1. 2 ToKa3alii, 4YTO BICOKHE MOP(O-
MeTpuJecKre TIoKa3aTeln XJIOoIMYaTHUKA (BBICOTA
pacTeHUil, KOJIMYECTBO JIUCThEB, KOJIUYECTBO OYTO-
HOB) OBUIM XapaKTePHBI TSI BCEX OIBITHBIX BapyaH-
TOB, C JOCTOBEPHBIM NpemMymiectBoM T/l cocrtaBa
DI TK=1:9.

13.6
13.7

12.3 il T

Puc. 2. BausiHue npenrtoceBHOro 18-yacoBoro 3amMadm-
BaHUS CEMSTH CTUMYJISITOPAMU pOCTa Ha OCHOBE (PI0pOK-
caHa Ha pOCT XJIOITYaTHUKA.

PesynbTarhl fanbHEUIINX HAOTIOAEHUIA 32 POCTOM
Y pPa3BUTUEM PACTEHU XJI0MUYaTHUKA TIPEACTaBIESHbI
B Ta0a. 3. Y4yeThl, nIpoBelIeHHbIE HAa 83-U CyT MOCIe
MoceBa, IoKa3aiu, 4YTo 1o MOpGOMETPUIECKUM TT0-
KaszaTeasiM (BbICOTa pacTeHUI, KOJIUYECTBO CUMITO-
IHUaJIbHBIX BeTBeil, MeXXI0y3/11eB, OYyTOHOB, IIBETKOB,
KOpOOOYeK U TIJIOJO3JEMEHTOB) BBICOKAasT aKTUB-
HocTh CPP co 3HaUUTEIbHBIM MPEUMYILIECTBOM OT-
MedeHa B OIBITHOM BapuaHTe ¢ NpuMeHeHueM T]I
cocraBa @JI: K =1:9 no konuyecTBy CUMITOANATb-
HBIX BETBEIl — Ha 3 IIT., IO KOJIMYECTBY MEXIIOY3IUA
— Ha 3.4 mT., TO0 KOJIUYECTBY OYyTOHOB — Ha 3.1 IT.,
10 KOJIMYECTBY KOpoOoUeK — Ha 4.4 1IT. O0oJbliIe, YeM
B KOHTpOJbHOM BapuaHTe. [lo o0iiemMy KoandecTBy
TUIOA03JIEMEHTOB XJI0MMYaTHUKA 3TOT BApUaHT MPEBbI-
11aJT KOHTPOJIb Ha 8.4 IIT./pacTeHue U BapuaHT MpU-
MeHeHUs yiopokcaHa — Ha 4.9 1IT. /pacTeHue.

M3ydeHue BAUSIHUS MPEANOCEBHOU 00pabOTKU
CeMsIH XJIOMYaTHUKA CTaHOApTHOM cyOcTaHlueit
(1opokcaHa Ha POCT U pa3BUTUE XJIOMYATHUKA TTOM-
TBEPAWJIO YCKOPEHHE AWHAMUKU POCTA OCHOBHOIO

Ta6mmna 2. BiusiHue CTUMYJISITOPOB pOCTa Ha OCHOBE (hJIOpOKCaHa Ha POCT U pa3BUTHE PACTEHUI XJIOMMYaTHUKA Ha

56-e cyT 1ociie moceBa

MaccoBas

BricoTa KonnuectBo KonnuectBo

Bapunant KOHICHTpaLA aCTeHUI, CM JIUCTBEB, LT OyTOHOB, IIT

CPPB Boze, % p ’ T yT T
KoHTponb 6e3 06paboTku 0 31.8 13.6 1.9
TH cocraBa®JI: TK=1:9 0.0001 42.0 194 5.2
dnopokcan 0.00001 37.9 18.6 4.1
HCPys 1.8 1.3 0.8
A 0.6 0.4 0.3
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Ta6omuna 3. BausiHue cTUMYIITOPOB pocTa Ha OCHOBE (pIopoKCcaHa Ha pOCT IJIaBHOTO cTeOis, (hopMupoBaHUe KycTa U

IUIOA03JIEMEHTOB XJIOMYaTHUKA Ha 83-€ CyT Iocie rmoceBa

% g o o
z o8 o o = o & o E Q g o 2
< - g 23 g £ = g = g o g5
5= 82- | 8E S & 2 & 33 3 =
Maccosas S = = 5 5 S S 5z =
Bapuaut | KoHueHTpaumsi | 2 O =g & g 2 E X & E Ekg = 3
CPPB Boze, % 2 VR S g g & o 2 Sa | g%
i 5 2 2 =
Ha OJIHO pacTeHue
Konrpons 0 62.3 6.6 6.9 5.1 0.89 2.4 8.4
0e3 00paboTKu
TH cocraBa 0.0001 89.7 9.6 10.3 8.2 1.78 6.8 16.8
®J1:TK (1:9)
dnopokcaH 0.00001 88.6 8.4 8.9 7.2 1.85 4.2 13.3
HCPys 1.9
S, 0.62

CcTeOJIsI, aKTUBU3AIIMIO 00pa3oBaHUS TJIOJ03JIEMEH -
TOB, IIOBBIIICHUE 3aBSI3BIBAEMOCTU KOopobouek [3],
OIHAKO MCITOJIb30BaHMEe KOMITO3UIINK (DJIOPOKCAHA C
IIMLIUPPU3UHOBOI KMCIOTOM TToKa3aao 6ojiee BbICO-
Ky1o addekTuBHoCcTh neiicteusi CPP mo mokasate-
JISIM BCXOXKECTH, POCTa U pa3BUTHSI, a TAKKe 110 Pop-
MUPOBAHUIO TUIOIO3JIEMEHTOB XJIOITYaTHUKA.

Onpedenenue éausanus T cocmasa @JI : TK=1:9
Ha pacmeHus 6akaaxcana. TlolydeHHBIe PE3yIbTaThl
npencTaBlIieHBl Ha puc. 3 u 4 u B Ta6a. 4. Inomane
JINCTOBOM TTOBEPXHOCTU U COAEPKAHNE TUIACTUIHBIX
MUTMEHTOB OMPEAEISIV Ha 7-¢ CYT MOCe OIPbICKU-
BaHUs pacTeHuil. BBIIO ITOKa3aHO, YTO OIPLICKMBA-
Hue TJI coctaa @JI : TK = 1:9 nocToBepHO OKa3bI-
Bayio OONBIIMIT 3ddeKT: mpu 00paboTKe pacTeHUIM

500+
415 432

400 X
300
215

200+

100

Puc. 3. BimsiHue onpbICKUBaHUS pacTeHUI OakjaxkaHa
copra IllapanoBa F1 cTtumynsitopaMu pocTa Ha OCHOBE
(dopokcaHa Ha 11011 1b JIUCTOBOM MTOBEPXHOCTH.

OakitaxkaHa Komrto3uimen ¢uopokcan—I'K 1mro-
Iaab JIMCTOBOM IIOBEPXHOCTU MpEBHILIAIA KOH-
TpodbHEIN BapuaHT Ha 101, mpn 06padboTke PpaopoK-
caHoM — Ha 93.3% (pwuc. 3).

HccnenoBanue BIMSTHUSI CTUMYJIITOPOB pOCTa Ha
OCHOBe (hyiopoKcaHa Ha (hU3NOJIOTHIECKIE TTOKa3a-
Tesn GaKJaxkaHa IToKa3ajio, YTO HauboJIbIee comep-
JXKaHWe TTUTMEHTOB B €T0 JINCThIX HAOIIOAAIN TTOCIIe
OTIPBICKMBAHKSI BOIHBIM PAaCcTBOPOM, IOJy4eHHBIM
u3 TJI coctaa ®JI : TK =1:9 (puc. 4). [1pu onpsic-
KHWBaHUM pACTCHUI colepXaHKe XJI0poduilia a Tpe-
BBILIAJIO KOHTPOJIbHBIN BapuaHT Ha 0.40 mr/m, xJjio-
podunna 6 — Ha 0.17, cymmbl @ 1 6 — Ha 0.53 Mr/7,

@ (6)
0.8

0.48

1 2 3 1

2 3

Puc. 4. BiusiHue cTUMYJISITOPOB pocTa Ha OcHOBe (hito-
pOKcaHa Ha colepxaHue HOTOCUHTETUYECKUX MUTMEH-
TOB B JINCThsX OakmaxaHa copra Lllapamosa Fl: (a) —
xsopodwt a, (6) — ximopoduit 6, (B) — CyMMa XJIOpO-
bwuioB a + 6.
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Taomuna 4. BiusiHue cTUMyIITOPOB pocTa Ha OCHOBE (hiopoKcaHa Ha POCT M pa3BUTHE pacTeHuit 6akinaxkaHa copra [lla-

panosa F1
Bricora KommuectBo KonuuecTBo
Bapuanr Hopwma pacxona, pacTeHuii, cM JIUCTBEB, LT. OGYTOHOB, LIT.
Mmr/ra
Ha OIHO pacTeHUE
KoHTponb be3 o6paboTku 35.6 5.6 2.7
dnopokcan 30 53.7 7.8 4.6
T coctaBa @I : TK=1:9 300 55.5 10.1 5.3
HCP; 0.82 1.0 1.1
Sy 0.27 0.33 0.37

a ObUIO TaKKe OoJIblle, YeM B BaprUaHTe C MpUMeEHe-
HueM ¢jopokcaHa cooTBeTcTBeHHO Ha 0.13, 0.03 u
0.18 mr/m.

Oo6paboTka pacteHmit OakmaxkaHa T cocrtaBa
®DJI : TK=1:9 npuBoauia K 3HAYUTEJILHOMY OMOJIO0-
rudyeckomy 3ddexty (Tabi. 4), a UMEHHO: BbICOTA
pacTeHuii B ONBITHOM BapHaHTE C ONPBICKUBAHUEM
pPacTBOPOM B CpemHEM COCTaBJIsijia 55.5 ¢M, 4TO OBLIO
Gosibllle KOHTpOJIST Ha 55.9%, KOIM4YecTBO JIMCTHEB
(10.1 wt.) — Gombire KoHTpoast Ha 80.3%, Konuye-
ctBO OyTOHOB (5.3 T.) — Ha 96.3%. [1pu onpbICKU-
BaHUM pacTBOPOM (DIOpOKcaHa 3TU TToKa3aTeu CO-
craBuiu 53.7 cM, 7.8 IIT. 1 4.6 1IT., 4YTO OBLJIO GOJIbIIIE
koHTposst Ha 50.8, 39.3 u 70.4% cOOTBETCTBEHHO.

JlaHHble Omonorudyeckux ucrneitanuii T/ coctaBa
dJI : TK = 1 : 9 Ha GaknaxkaHe ITOATBEPAUIN, YTO
CTUMYJISILIASI €10 POCTa pacTeHUI B MepUOM BereTa-
LIMM aKTUBU3MPOBalia MpoLecchl MeTabonm3Ma, 4To
MPUBOAUIIO K MOBBIIIEHUIO NPOAYKTUBHOCTHU pacTe-
HUl. buoMmeTpudueckue ydyeThbl MOKa3aliu, YTO MC-
nonb3oBanue T/l coctaBa ®JI : 'K = 1 : 9 oka3zaio
CYIIIECTBEHHOE BIVSIHUE Ha POCT IJIaBHOTO CTEOIS U
KOJIMYECTBO IUIOJOOPTaHOB GaKJIaXkaHa.

Takoil pe3ynbTaT MOXHO OOBSICHUTH TeM, 4YTO
TtBepnast nucriepcust coctaa @JI : 'K =1 : 9 npu pac-
TBOPEHUU B BOJAE OOpasyeT CyIpaMoJeKYISIpHBII
KOMILIEKC, 00eCIIeYnBarOIINi TTOBBIIIIEHHYIO PACTBO-
PUMOCTb, OMOIOCTYITHOCTh U a0COpOLMIO (ITPOHUK-
HOBEHHUE Yepe3 pacTUTEIbHbIe MeMOpaHbl) (PIOPOK-
caHa, a cJefoBaTeIbHO, U OOIlee ITOBBIIICHUE €ro
OMOJIOTMYECKOIT aKTUBHOCTH, KaK 3TO ObLJIO MOKa3aHO
Ha TIpuMepe psifa JeKapCTBEHHBIX BelecTB [19—21].

SAKJIIIOYEHHME

Takxmm obGpa3om, mpenapar B Buzae 1/ cocraBa
®DJI : TK =1 : 9, noayyeHHBIA B pe3yabTaTe Majo-
DHEPro3aTpaTHOM, IMPAKTHUYECKM OE30TXOMHOM Of-
HOCTamUIHONM TBepaoda3HON MeXaHOXMMUIECKOMN
TEXHOJIOTMH, 00J1aaeT CTUMYJIMPYIOIIEH pOCT pacTe-
HMIA aKTMBHOCTBIO, TIpeBhIIIAIOLIECH aKTUBHOCTh

ATPOXMUI

Ne5 2023

(l)J'IOpOKCHHa, OCHOBaH Ha OJOCTYITHOM OTCYCCTBCH-
HOM CbIpbE€, SKOJOI'MYCCKU 6€3OHaCCH, cTabuiieH
Ipy JJINUTEJIbHOM XpaHCHHWM, XOPOIIO paCTBOPUM B
BOAC N y,I[O6CH B IPMUMCHCHUU.

IpeanoceBHOe 3aMayrMBaHUe CEMSIH XJIOMYaTHU-
Ka mokaszajo 0osiee BBICOKYIO 3(@deKTUBHOCTL T]I
cocraBa @JI : 'K = 1: 9 mo moka3aTeassM BCXOXKECTH,
pOCTa U pa3BUTHUS XJIOTTYATHUKA, a TaKXe Mo (hopMU-
POBaHMIO €ro TIJIOAO3JEMEHTOB IO CPaBHEHMIO C
¢II0pOKCaHOM.

OnpbICKMBaHWE pacTeHMiT OakilaxkaHa B TTEPUOL
BETETALNU ITPOAEMOHCTPHUPOBAJIO JIYULIIYIO CTUMYJISI-
muio pocta pacrenuit TJI cocraa @JI : TK =1:9 o
TaKMM MOKa3aTeNlsIM, KakK IUIOIIaAb JIMCTOBOM IIO-
BEPXHOCTH, COIEpKaHMe XJIOpoduia, BICOTa pac-
TEHWI1, KOJIMYECTBO JIMCTHEB U OYTOHOB I10 CpaBHE-
HUIO C (PIIOPOKCAHOM.
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Efficiency of a Composition Based on the Growth Regulator Floroxan
with Glycyrrhisic Acid in Growing Cotton and Eggplant

R. P. Zakirova®*, S. S. Khalikov~*, E. R. Kurbanova?,
S. M. Turaeva®, and N. D. Chkanikov*

“A.N. Nesmeyanov Institute of Organoelement Compounds of RAS
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Mechanochemical modification of the substance of floroxan by the glycyrrhizic acid made it possible to in-
crease the solubility of the preparation and expand the range and effectiveness of its action.

Key words: floroxan, plant growth regulator, cotton, eggplant, biological efficiency.
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