CenbCKOX035IMCTBEHHbIE HayKu

Agricultural sciences
htps://doi.org/10.47370/2072-0920-2023-19-1-80-90 D)
YJIK 615.32(470.6)
© 2023
Hoctynuma 15.02.2023 Hpunsara B neyats 14.03.2023
Received 15.02.2023 Accepted 14.03.2023

Aemaput 3aaenaom 06 omcymemeuu kongauxma unmepecoe / The authors declare no conflict of interests

OPUI'NHAJIbHASA CTATbSA / ORIGINAL ARTICLE
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B YCJIOBUSAX SAMNMAAHOIO NPEAKABKA3bA
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DedepanvHoe eocyOapemeeHHoe O100HCeMHOe HAYYHOE VUpeHcOeH e
«Beepoccutickuil HAYUHO-UCCIe008AMENbCKUTI UHCTRUMYI TeKAPCHMBEHHBIX U APOMAMUUECKUX
pacmenuiiy (Cegepo-Kaerasckuii ghunuain);
noc. 30C BHUHJIP, cm. Baciopunckas, Junckoti paiion, Kpacnoodapekuii kpaii,
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Annorauusi. Ha mporsukenun mocnenuux net B Poccun Oviin co3maHbsl BRICOKOIDDEK-
THBHBIC (uTompenaparsl, odrazaroIue aHTHOAKTEPHANBHOW akTUBHOCTBIO. ChBIpbeM AN HX
MPOU3BOACTBA MOXKET CIYKUTh Makjies kvtocckas (Macleaya x kevensis Turill), spnsromascs
rubpuUaOM MEXKAY Makiaceh cepaueBunnou (Macleaya cordata) m menxormioguon (Macleaya
microcarpa). JAng obecneucHus (papMaleBTHICCKOH NPOMBIIUICHHOCTH JAHHBIM BUJIOM CBHIPbS
B ycnoBuax Cesepo-Kaskasckoro ¢unnana BUJIAP coszgansl mnaHTanuu AaHHOH KyIbTypPhI U
MPOBOJATCA MCCICAOBAHUS MO CO3AAHUIO 30HATBHON TEXHOJOTHHU €€ BBHIPAIIMBAHUS, OCHOBOH
KOTOPOH SBIACTCSA 3K30IC¢HHOE PETYIUPOBAHHUE MPOLIECCOB POCTA, PA3BUTHUS U OHOMIPOIYKTUBHO-
CTH PACTHTEIBPHOTO OPTaHH3Ma MYTEM MPUMCHEHHS! OPTraHOMHHEPAIBHBIX H MUKPOYAOOPCHHI.
B teuenne 2019-2022 rogos Ha INIAHTALMH MAKIEH OBLIM 3aJO0KCHBI OIBITH 10 HMCIIBITAHUIO
ryMHUHOBBIX yaoOpennit (I'ymar kamus, JIurHoryMar) u ux KOMILICKCOB ¢ KPEMHHHCOACPIKA-
muM MuKpoyroOperueM Cunumaant. O6paboTku AaHHBIMHU IIpeniaparaMy NPOBOIUINCE: Ha I-M
roqy Bererauuu — B Hauajge orpactranusa u uepes 30 mueit, Ha II u IIl romax Bereramuu — B
Hayale BETCTAlUU W MOCJC MEpPBOH YOOPKH CHIPbS MO OTPACTAIOLINM pacTeHUAM. B pesyis-
Tare MPOBCACHHBIX HCIBITAHUN HaOMIOAATOCh VCUICHHE POCTA U PAa3BUTHS PACTCHUH MAKIICH.
AKTHBHU3AIHA POCTOBBIX MPOLIECCOB CIMOCOOCTBOBANA MOBBILICHUIO YPOKAHHOCTH KYIBTYPHI Ha
I rony npu oxnoxparHoMm ykoce Ha 0,18-0,19 1/ra (17-18%), na Il u Ill rogax Beretauuu mo
cymme aByX ykocoB Ha 1,50-1,76 1/ra (20-24%) u cOopy ankanonaos ¢ rekrapa Ha 21-27%.

KuaroueBbie cioBa: Maxknes kvrocckas (Macleaya x kevensis Turill), I'ymar xamuns,
Jlurnorymar, CuaurianT, HOpMbI BHECEHHUS, CPOKU 00paboTku, peHosornueckue ¢as3pl, pocT,
Pa3BUTHE PACTCHHUH, IIOMAAb TUCTHEB, YPOIKANHOCTD, ATKAIONUIbI
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Abstract. Over the past years highly effective phytopreparations with antibacterial activity have
been created in Russia. Macleaya x kevensis Turill, which is a hybrid between heart-shaped Macleaya
(Macleaya cordata) and small-fruited Macleaya (Macleaya microcarpa), can serve as a raw material
for their production. To provide the pharmaceutical industry with this type of raw material in the
conditions of the North Caucasian branch of VILAR, plantations of this crop have been created and
research is being carried out to create a zonal technology for its cultivation. The basis of cultivatiov
is the exogenous regulation of the processes of growth, development and bioproductivity of the plant
organism through the use of organomineral and microfertilizers. In 2019-2022 experiments on testing
humic fertilizers (Potassium Humate, Lignohumate) and their complexes with silicon-containing mi-
crofertilizer Siliplant were carried out on the Macleaya plantation. Treatments with these preparations
were carried out: in the 1st year of the growing season — at the beginning of regrowth and after 30
days, in the 2nd and 3rd years of the growing season — at the beginning of the growing season and
after the first harvesting of raw materials for growing plants. As a result of the tests, an increase in
the growth and development of Macleaya plants was observed. The activation of growth processes
contributed to an increase in crop yield in the first year with a single cut by 0.18-0.19 t/ha (17-18%),
in the 2 and 3 years of the growing season by the sum of two cuts by 1.50-1.76 t/ha (20-24%) and the
collection of alkaloids per hectare by 21-27%.

Keywords: Macleaya x kevensis Turill, potassium humate, Lignohumate, Siliplant, applica-
tion rates, processing time, phenological phases, growth, plant development, leaf area, productivity,
alkaloids
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Beeoenue (Macleaya x kevensis Turill), npencras-

B nocnennee BpeMsi H3-3a BBICOKO-
ro ypoBHA OakTepuanbHBIX WHPEKLNN
OoJpIIOE BHUMAHUE YOENAETCA IIOHCKY
JIEKapCTBEHHBIX  PAacTEHUH, AEUCTBYIO-
e BeLecTBAa KOTOPbIX OONAmar0T aHTH-
OakTepuaNbHOM  aKTHBHOCTBIO.  Takum
pacTeHUEM SIBJISETCS MaKJesl KbIOCCKasi

nasomas codbolt rudpunm Makyien MeNKO-
wonuoit (Macleaya microkarpa) n cepa-
uesunHoi (Macleaya cordata). I'naBabIMU
JNENUCTBYIOIIMMHU BEIIECTBAMHU 3TOr0 pac-
TEHUs SABJSIOTCS AaJKaJIOWJbl CaHTBHHA-
puH U XenepuTpuH (OucyabdaTel), KOTOpPbIE
SBJISIIOTCST  0a3oi  BBICOKOA()(HEKTHBHOTO
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npenapara « CAHTBUPUTPHHY, TPHUMEH I€MO-
ro B Ka4eCTBE aHTUMUKPOOHOTO CpencTaa
IPU OCTPBIX U T'HOMHO-BOCHAJUTENbHBIX
3a00JIeBaHUSX, BBI3BAHHBIX MATOr€HHBIMU
rpubamMy, KOXHBIX 3a00N€BaHUAX, CTO-
Matutrax [1]. B mocnenHue rogbl Ha oc-
HOBE JaHHBIX AJKAJOUIIOB paszpadoTaHa
TEXHOJIOTHSI TOJNYYeHHUS  KOJJIAar€HOBOM
ryoku (CaHrBUKOI) MpU JEUEHUH WHPHULH-
POBaHHBIX U OXKOTOBBIX paH [2]. B cBs3u ¢
OTCYTCTBHEM pasapaxaromero 3¢gdexra Ha
KOKY M CIIM3UCTBIE O0OJOUKH JIEKapCTBEH-
HOH (OpMBI CAHTBUPUTPHHA IOKA3aHA BO3-
MOYKHOCTb €r'0 MCIOJb30BaHUS B KaueCTBE
AHTUCENTHYECKONH N0OAaBKHU MPHU MPOU3BOI-
CTBE KOCMETHYECKHX KPEMOB, IIaMITy HeH U
3yOHbIX macrt [3].

Ha ocHoBe aHTUMUKPOOHON aKTUBHO-
CTH MakJieu CO3[aHbl KOPMOBbIE NOOABKHU
(CanrpoButr WS u Canrposut EXTRA),
OHM SIBJISIOTCS 3aMEHONW aHTHOMOTHYe-
CKUX CTHUMYJISITOPOB pOCTa U B MHPO-
BOM NpPaKTHKE C YCIIEXOM HCHOJb3YIOTCS
B JKMBOTHOBOJCTBE W NTHULEBOACTBE [4].
B Poccun paszpaboranu aHTUMHUKPOO-
HbIII HAHOKOMIUIEKC aJIKaJOMIOB MaKJeH
C pacTuTenpHbIMU (ochomununamu, ero
NpUMEHEeHHE 00ecreunBaeT BBICOKYIO CTe-
NeHb COXPAHHOCTU TIOTOJIOBbSI LIBITLIAT-
OpoiinepoB, TMOJOXKUTEJIBHO BIHSIET Ha
OCHOBHBIE 300T€XHUYECKHE 1 OUOX UMHYe-
CKHE TOKa3aTeJIH MTHIbl U HEe IPUBOIUT K
pa3BuTHIO qucOakTeprosa [5].

Tak kak apeayl eCTECTBEHHOIO MPOM3-
pacTaHus MakJied HAaXOIUTCS 3a TpeaeIaMu
Poccun — B Kurae u AAnonnn — obecneunTsb
(bapMalieBTUUECKY O MPOMBILIIEHHOCTD
CTPaHbl ChIPbEM 3a CUeT IUKOPACTYIIHX
pacTeHuil He MPENCTaBIsieTCs BO3MOKHBIM.
Ha npotskeHNHN NOCIEAHUX JIET Makjes C
yCIIEXOM BO3/IENIBIBAETCS B YCJIOBUAX 3aral-
Horo IIpenkaskasps. B Cesepo-KaBkaszckom
¢unmnane BUJIAP npoBoasiTcst uccnenosa-
HUS 10 pa3paboTke MPOrpecCUBHON U aarn-
THPOBAHHOW K JAaHHOMY PErHOHY TEXHOJO-
I'MH BO3/EJIBIBAHUS MAKJIEH.

OcHOBBIBasiCb Ha OHMOJNIOTHYECKHUX OCO-
OCHHOCTSIX MakKJIen KbIOCCKOW, OBLI pas-
paboTaH MeTOn pPa3MHOXKEHUS KYJBTYPHI

OTpe3KaMH KOPHEBHIL 1 ONPENEIeHbI CPOKH
nocaziku [6]. C Lesapro NOBBIIEHUS Y pOXKaii-
HOCTHU ChIpbsi OBIJIM MPOBENEHBI MpeaABapH-
TEJIbHBIE OTBITHI 110 KOMIIJIEKCHOMY MPUMe-
HEHHMI0O OPTaHOMHHEPAJIBHOrO YyOOOpeHus
Oxodyc ¢ Mukpoynodperanem CUITUIIIAHT,
B pe3yJIbTaTe KOTOPBIX YCTAHOBJIEHO IOBBI-
LIEHNE Y POXKaliHOCTH ChIpbs Ha 16%, comep-
JKaHUe CaHTBUPUTpUHA HAa 9% u ux cOop c
rektapa Ha 26% [7].

B nocnenHue rombl cpenu opraHuue-
CKHX YIOOpEeHHH B CEeNbCKOXO35ICTBEHHOM
IIPOU3BOACTBE HAIIIU IIMPOKOE MPUMEHe-
HUE T'YMHUHOBBIE yaoOpeHus, obianaroiime
BBICOKOI ~ OMOJIOTHYECKONW aKTHUBHOCTBIO.
HX 3K30reHHOe NMpUMEHEHHEe CIOCOOHO aK-
TUBM3HPOBATh (PU3HONOTHYECKHEe U OUOXH-
MUYECKHE PEaKL[UH, PEryJINPOBATh MPOLEC-
Cbl POCTa U Pa3BUTHUsA PACTEHHH, YTO JIaeT
BO3MO)KHOCTb ~ IOJIy4aTb  3HAYUTEJIbHBIC
npuOaBKU ypoxkKasi CEIbCKOXO3SIHCTBEHHBIX
KyJeTyp [8; 9]. I3 nutepaTypHbIX UCTOUHU-
KOB M3BECTHO, 4TO HamnOojee 3PPeKTUBHO
npuMeHeHne I 'yMaToB COBMECTHO C MUKPO-
ynobpenusimu [10; 11].

B cBsi31 ¢ BBIIIEN3I0KEHHBIM, LIEJb UC-
CNIENOBaHUM 3aKJovaiach B pa3paboTke
aJanTHPOBAHHBIX 30HAJIBHBIX TEXHOJOTMH
BO3ZEJIbIBAHUST MakJien KbrocCKOW. OCHOB-
HOHN 3aJjayeil sIBJISIETCA YIPABJIEHUE OHTO-
I'€HE30M PACTUTENbHBIX OPraHU3MOB U €ro
OMOTIPONYKTHUBHOCTBIO 32 CYET KOMILIEKC-
HOT'O MPUMEHEHUS] Ty MUHOBBIX IIPErapaToB
U MUKpPOYJOOpeHHii.

Mamepuansr u memoow:

B ycnosusix 3anagHoro IlpenkaBkasps
B 2019-2022 romax uccnenoBaHus IO U3-
YYEHHIO KOMILUIEKCHOTO MPUMEHEHHUsS TIy-
MUHOBBIX MpPEnapaToB U MUKPOYHOOpEeHHI
npoBogIHCh B ceBoobopore Cesepo-Kas-
ka3ckoro ¢ummana BUJIAP.

ITo4uBBEI OMBITHBIX YYaCTKOB IPENCTaB-
JI€Hbl  BBILIEJOYEHHBIM  MAaJOryMYCHBIM
CBEPXMOLIHBIM YEPHO3EMOM, C COAepKa-
HUEM I'yMyca B MaxoTHOM cioe 5%, obuie-
ro asora — 0,22-0,30%, ¢ocdopa (P, O,)
- 9,17-10,22%, xamua (K,0) — 1,7-2,1%.
BepxHue ciaon nmoyB MMEHOT HEHUTPAJBHYIO
peaxkuuto, pH BOIHOI BBITSIKKH OKOJIO 7.
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MakJsess — MHOTOJIETHEE BBICOKOPOC-
JI0€ pacTeHue, KOTOPOe Pa3MHOXKAETCS ITy-
TEM MOCAIKH OTPE3KOB KOPHEBUII] OCEHBIO.
J10 3aKJaAKH OMBITOB MO NMAaXOTy Y4aCTOK
obpabateiBaiun Paynmamom (3 si/ra). Bec-
HOH, MOCJI€ OTPACTaHUsl, IPOBOAUIU MEXK-
Oy psiaHble KyJasTuBanuu Ha I roamy Bere-
TaIMy, a B MOCJIEAYIOLINE IObl PACTEHUS
CUJIPHO Pa3pacTaroTCs, MEXAYPAIbs CMBbI-
KalOTCsl, COPHAsl PACTUTENBHOCTh yTHETa-
ercs. Maxkuest B ycnoBusix Kpacnomapcko-
ro Kpas He IOBPEKIAeTCA BPENHUTEISIMU
u Oone3nsMu. Jlo 3akjmagKy TJIAHTAIUH
BHOCHJIM OCHOBHOE yJn0oOpeHue ¢ HOpMOM
N160P160K160.

IloneBble OMBITHI 3aKJIAABIBAIN MyTEM
MIOCTAHOBKHM MEJIKOJENTHOYHBIX  OIBITOB,
KOTOpbIE TPOBOAMJIUCH MO OOLIETIPHHS-
TeiM MeTonukam [12]. Ilnomans ombITHON
OeNSHKA 24 M?, MOBTOPHOCTb OIBITOB 4Ye-
TBIPEXKpaTHAs, PACIOJIOKEHNUE IENSTHOK
PEHIIOMHU3UPOBAHHOE.

Nzyuenne BIUAHUS HEKOPHEBBIX MOM-
KOPMOK TyMHUHOBbIMHU ynoOpeHusimu (I'y-
mar kamus (I'ymar K) u Jlursorymar) u
UX KOMIUIeKCa ¢ MUKpoynobpenuem Cumnu-
maHT ocywmectsisinoch Ha I, I u 111 rogax
Beretanuu Makjen. Mukpoynodpenmne Cu-
JUIUIAHT — 3TO OMOAKTUBHBIM KpPEMHUH,
MukpoasieMenTsl Cu, Fe, Mn, Zn, Mg, Co
B XeJIaTHOH (opme.

O6paborku nposonminck Ha I rony Be-
reTauuy KyJbTypbl IBYKpAaTHO. INepBas —
B a3y Hauaja creOeBaHUS TPU BBICOTE
pacrenuii 28-30 cMm (mepBast nekana mas),
BTOpast — 4uepe3 30 qHEN mocie nepBoy, Ha
IT u 111 ropax BereTaruu nepeasi oopaboTKa
— B TIEPBOI IeKajie Masi, BTOpasi — MO OTpac-
TAIOLIUM PACTEHUSIM IOCIIe TIEPBOH yOOPKHU
MakJien (TpeTbst nexana urost). Hopmel pac-
xona npenaparos; Cuuriant 0,7 n/ra, I'y-
mar K 0,5 n/ra, Jlurnorymar 0,5 n/ra. Kos-
TPONBHBIA BapuaHT 0OpadaThIBaJn BOIOM.
Pacxon pabouero pactsopa 300 j/ra.

JlekapcTBeHHOE ChIpbe MakJieH (TpaBa)
youpanu B (pazy OyTOHU3AIMU — HA4YaJo
1[BETeHHs: Ha | romy Beretaluy OMHOKPATHO
BO BTOpOU Aekaje asrycra, Ha Il u Il rogax
BEreTaluy IByKpaTHO — mnepsast yoopka BO

BTOPOM AEKaJe WIOHsA, BTOpas — B TPEThel
neKaae CeHTSOPSL.

Bricoty pacrenuii usmepsinu Ha 20 pac-
TEHUSIX C Kaxaou nensiHku. Ilnomane ac-
CUMUJIMPYIOLIEN MOBEPXHOCTU MPOBOAUIN
BECOBBIM METOIOM.

Cornacno  ®apmakorneiHoil  cTaTbe
Ne  422666-89 onpenensnu conep:kaHue
NeNCTBYIOIUX BemecTs (cymMma Oucyinbgda-
TOB CAaHTBUHApHHA U XEJIEPUTPHUHA) B IIepe-
cueTe Ha aDCOMOTHO CYyXO€ ChIPbE, KOTOPOE
IOJKHO ObITh He MeHee 0,6%.

DKcrepuMeHTalbHbIE JaHHble 0Opaba-
ThiBaJIUCh IO b.A. Jlocniexosy (nmepensn. M.,
2013) ¢ WCHONB30BAaHMEM MPOrPAMMHOIO
obecneuenust Word Excel [13].

Peszynomamui

PasmHOXEHME Makjen KbHOCCKOM Mpo-
BOJIUJIOCH OTPE3KaMHU KOPHEBUI B OCEHHUI
nepuop, cxema nocaaku 60x70 cm. Otpacra-
HUe pacTeHul Ha | rogy Bererauuu HauMHa-
eTCsl B IEPBO 1ekane ampers, ¢gasa crebie-
BaHUsS — TepBas nekana Masi, Oy TOHH3aLus
— mepBasi [ieKaja UIOHs, Hayajlo LIBETeHUs
— TpeTbs nekaaa uroHsA. K MomeHTy nep-
BOI 00pa0OTKU 'y MUHOBBIMH ITpernapaTaMu
U UX KOMIUJIEKCAMU C MHKpPOyaoOpeHHeM
CununuaHT BBICOTa PAaCTEHMIl AocTUraja
28-39 cMm, 1 yke HaunHajach (pasza credie-
BaHus. HabOnroneHus 3a pocToM U pa3BUTH-
em makJied | rona Beretanuu nokasaiu, 4To
HekopHeBble monkopMkn ['ymaramu (I'y-
Mar Kanus u JlurHorymar) criocoOcTBOBa-
JIM YCUJIEHUIO POCTOBBIX IMPOLIECCOB. Uepe3
30 nHeit mocie nepsoii 0OpabOTKU BBICOTA
pacteHuil yBenuuuBajach Ha 10-11% mo
CPaBHEHMIO C KOHTpOJIEM, KOJIMYECTBO JIU-
ctbeB — Ha 11-13%, uepe3 30 aueit mocnue
BTOpOH 00padorku — Ha 14% u 15-17% co-
OTBETCTBEHHO (Tadnuma 1).

Ha momeHT yOOpKH CBIpBSI BBICOTA
pacTeHUil Makjeu Ha BapuaHrtax ¢ I'yma-
tamu gocturana 110,3+£5,52 u 111,3+£5,59
CM, YTO INpPEeBBIIIAJIO KOHTpoib Ha 9-10%,
KOJIUYECTBO JHCTheB — Ha 14—-16%, mjo-
maab AaCCUMUJIMPYIOLIEH MOBEPXHOCTHU
— Ha 14-16%. HeobOxomumMoO OTMETHUTD,
yTO OONBUINX pa3nuuuii B geiicreun I'y-
mata K u JlurHorymara He OOHapy:KeHO.
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Tabnuya 1

Bmsiane I'yMaTOB 1 HX KOMILTIEKCA ¢ MUKPOYT00p eHueM CHIITHILIAHT HA POCTOBBIE TPOIECCHI MAKJIEN
I roga Bereranun

Table 1

Influence of Humates and their complex with Siliplant microfertilizer
on the growth processes of Macleaya of the first year of vegetation

Yepes 30 queii nocae . Yepes 40 aueii nocie
. Yepes 30 aueii nocae N
nepeoii 00padoTku . BTOPOii 00padoTKN
. BTOPOii 00padoTKI
(Ha MOMEHT BTOPOii (Ha MOMEHT y0OpKH
o0padoTKm) CBIPhST)
Bapuaur onniTa
KOJI-BO KOJI-BO KO0JI-BO
BBICOTA, JUCTHEB, JUCTHEB, JHUCTHEB,
BBICOTA, CM BBICOTA, CM
™M mT./ mT./ mT./
pacrenme pacrenme pacremme
KOHTpOIb, BOAA 51,241,59 | 7.6+0.39 | 80,944.07 | 10,940,56 | 101,2+5,12 | 14,2+0,72
Tymar K 0,5 1/ra 56,31,69 | 85+044 | 9224461 | 12,5£0,63 | 110,3£5,52 | 16,1+0,81
+
Tymar K 0,5 n/ra 5844205 | 874049 | 93.8+471 | 1324064 | 11334572 | 16.9+0.82
Cunumaant 0,7 n/ra
Jlurorymar 573+1.86 | 8.6+046 | 9224463 | 127+064 | 1113+559 | 16.3+0.81
0,5 n/ra
JIurnorymar
0,5 n/ra + 5894214 | 884052 | 9554478 | 13,50,69 | 11544579 | 17,140,86
Cumumnant 0,7 m/ra

Haubonpmas s3¢pexruBHocTs HaOMODAET-
Csl IPU KOMILJIEKCHOM NpuMeHeHuu I'yma-
TOB C KpPeMHHUNHCOmep:KalluM MHUKPOYIO-
Opennem Cununuant. B sTux BapuaHTax
OMbITa HA MOMEHT yOOpPKH ChIPbsl BHICOTA
pacTeHuil MpeBbICHIAa KOHTpOJb Ha 11—
15%, xomuuecTBO nucTheB Ha 19-20%,
IJIOMIA/lb ACCUMITUPY IOl TOBEPXHOCTH
Ha 20-22%, cyxas Ouomacca pacTeHus
(Ham3eMHasi yacTh) Ha 23-26% (tabnuna 1
U pUCyHOK 1).

Kak BUAHO W3 NpPUBEAEHHBIX HaH-
HBbIX, HEKOpHeBble moakopMku ['ymaramu
1 0COOEHHO MX KOMIUJIEKCOM C MHKPOYIO-
OpeHneM HauOoyiee aKTHUBHO BJHSIOT Ha
Takue MopdomMeTpudecKkue IoKa3aTeny,
KaK KOJIUYECTBO JINCTHEB M MX IJIOMIAb.
O10 umeer OOnbIIOE 3HAYCHHE I Ma-
KJIEW KBIOCCKOW, MOTOMY HYTO B JIMCTBAX
COAEpPXKUTCA  HauOosblIee KOJIUYECTBO
IelcTByIuX BewecTts. Kpome toro, no-
BBbIIIEHNE HAKOIUIEHUs] CyxoH Ouomaccel

pacTeHuil B ONBITHBIX BapUAHTaX MOXKET
KOCBEHHO T'OBOPUTH 00 aKTUBU3ALMH IPO-
necca gporocunresa. Tem Oonee, B tuTepa-
Typ€ UMEIOTCS JaHHbIE, YTO MO BIUSHUEM
I'YMHUHOBBIX IIpeNnapaToB BO3pacTaeT Mpo-
OyKTUBHOCTB (oTtocuHTe3a [14]. Xopomo
U3BECTHO, 4YTO (OTOCHHTE3 U YypoOxkaii-
HOCTBb T€CHO CBsI3aHBI MEXIy cOOO0H U 1o
MHEHHUIO psla aBTOPOB NpubaBKa ypokas
(Ha mpuMepe KamycThl, TOMaTOB, OT'ypLa)
B pe3yJbTaTe MpPUMEHEHHs ynoOpeHui Ha
OCHOBE I'YMHUHOBBIX KHUCJIOT U UX KOMILJIEK-
ca C XeJaTHbIMH MHUKpPOyIoOpeHusmMu 00-
yCJIOBJIEHA IJIABHBIM 00pa3oM yBEJIHYEHHU-
€M HaKamnjauBaeMoil cyxoi 6uomaccel [15].
JIeCTBUTENBbHO, MO BJIUSIHUEM TI'yMUHO-
BBIX IIPENaparos, a OCOOEHHO MPH UCIIOJNb-
30BaHMM UX KoMmImjekca ¢ CUIUMIAHTOM,
HaOMoaeTcss TMOBBIMIEHUE YPOXKAMHOCTH
ceippsl Makjeu. Tak, B Bapuante I'ymar K
+ CUIUNJAHT ypOXaWHOCTb ChIpbs Ipe-
BbIIIAE€T KOHTpoONb Ha 17%, B Bapuante
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Puc. 1. Bruanue xomniexca eyMUHOGbIX YOO OpeHuil ¢ MUKPOYOOOpeHUaMY Ha MOpgoMempuiecKue
noxasamenu Maxiey Kvrocckoli I.eooa gecemayuu (Ha MOMeHM y60pKuU Ypoxcas,)

Fig. 1. Influence of the complex of humic fertilizers with micronutrient fertilizers on the morphometric
‘parameters of Macleaya of the Ist:year of vegetation (at the time of harvesting)

Jlurnorymar + Cununnant — Ha 18%, a no
cpaBHeHMIO ¢ onHUMU ['ymatamu Ha 7% u
6% cooTBeTCTBEHHO (Tabnuua 2).
Onpenenenune copepkaHus AEHCTBY-
IOIUX BEINECTB IOKa3ayio, 4To ['ymaTel
U UX KOMIUJIEKCHI HE3HAYUTEJBHO BIIUSIOT

Ha 3TOT mokasarenb (3-5%). OmHako 3a
CYeT MOBBILICHUS YPOXAWHOCTU HaOIIo0-
naeTcst yBeanueHne cOopa ajkajJouaoB C
reKkTapa: B BapuaHTax ¢ oqHuMu ['ymara-
Mu Ha 14-16%, npu xomnuekce ['ymater +
Cununnant — Ha 21-24% (Tabnuua 2).

Tabuya 2

Bymsinue npuMeHeHusi T'YMIHOBBIX yio0penuii ¢ Mukpoynroopennem CHIHIVIAHT HA YPOKAHHOCTH
H COJEPRAHNE ATKAIOUI0B MAKJIeN KbIOCCKOi I roaa Bereramun

Table?2
Influence of the use of humic fertilizers with Siliplant microfertilizer on the yield
and content of alkaloids of Macleaya of 1 year of vegetation
YpoxkaiinocTn Coop ankaionaos
Conep:xanne
Bapuant onsita % K % Kk
T/ra aJKaJIouI0B, % Kr/ra
KOHTPOJIIO KOHTPOJIIO
KOHTpOIIb, BOZA 1,08 100 0,980,049 10,580,532 100
T'ymar K 0,5 w/ra 1,19 110 1,010,051 12,02+0,596 114
+
Tymar K0,5 wra 1.26 117 1,020,052 12,850,639 121
Cunumnant 0,7 m/ra
Jlurrorywmar 0, 5 1/ra 1,21 112 1,0120,052 12,2240.614 116
Jarrorymar 0,5 w/ra 1.27 118 1,030,053 13.08+0,652 124
+ Cunpunnant 0,7 1/ra
HCP,, 0,086
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Tabnuya 3

BimisiHne KOMILIEKCA TYMHHOBBIX Y100peHHil ¢ MUKPOYI00PECHISIMI HA POCTOBBIE MPOIECCHI
MarJen Kecckoii I u I rogos Bereramimm (Ha MOMEHT TIEPBOT0 YKOCA)

Table 3

Influence of the complex of humic fertilizers with microfertilizers on the growth processes
of Macleaya of 2 and 3 years of vegetation (at the time of the first mowing)

. ILnomans
BoicoTa pacrenmii, Ko/myecTBo 1CcTHEB, .
ACCHMHIINPY IO
cMm/pacrenne mT./pacTenue )
Bapuantsl onbiTa NOBECPXHOCTH, CM
roJbl BereTamun ro/bI BereTanuu ro/bI BereTanun
I 111 I I I I
KoHTpoms, 5oma 256,5+ 2543+ 18,1+ 18,4+ 798,5+ 796,8+
’ 12,85 12,78 0,91 0,93 39,92 39,87
Tysar K 0.5 1/ra 282,1+ 2772+ 20,1+ 20,2+ 918,3+ 908.4+
’ 14,12 13,91 1,04 1,03 45,94 45,49
I'ymat K 0,5 1/ra + 289,6+ 2879+ 20,8+ 21,3+ 966,18+ 972.1
Cunumaant 0,7 n/ra 14,52 14.45 1,04 1,08 48,32 48,62+
Jursoryyar 0.5 1/ra 283 4+ 280,2+ 20,3+ 20,4+ 934,2+ 924,3+
’ 14,19 14,13 1,02 1,07 46,81 46,23
Jlurnorymar 0,5 n/ra + 2922+ 2922+ 21,0+ 21,4+ 990,1+ 980,1+
Cumumnant 0,7 n/ra 14,65 14,49 1,07 1,09 49,53 49,11

Ha II u III romax Bererauuu Makjeu
KBIOCCKOM HabonaeTcst 6ojiee paHHee, YeM
Ha | rogy Hactymienune (peHONOrHYeCcKHX
da3 pacrenuit: Qasa crebneBaHUs B Tpe-
Thel nekane ampess, pasa OyToHU3aMKM —
B KOHLIE BTOPOM — Haydajie TPEThEel NeKaabl
Masi, IBETEHUE — B INEPBOH J€Kaje MIOHSL.
JT0 cKazanoch U Ha OOJee BHICOKOH aKTHB-
HOCTU pOCTa W pa3BuUTHUsA pacteHuil. Tak, k
MOMeHTY nepBoro ykoca makiieu II u I1I ro-
JIOB BEreTalnu (BTOpasi AeKajga UIOHS) BbI-
cOoTa pacTteHuil cocrtasuia 256,6+12,85 cm
u 254,3+12,78 cM. DK30reHHOE MPUMEHEHHE
I'YMHHOBBIX YIAOOPEHUNH U UX KOMILJIEKCa C
MuKpoynoOpennem CUIUIUIAHT Ha MakJjee
IT u III romoB Beretauu B OOJIBIIEH CTETIEe-
HU CIIOCOOCTBYET YBEJIMYEHHUIO KOJIMYECTBA
muctbeB (10—16%) u muomaan acCUMUITUPY-
fotneit mosepxHoctH (14-24% ) (tabnuma 3).

[ToMumMO aKTUBH3ALUU POCTOBBIX MPO-
LIECCOB Y MaKJIeu YT U 00pa3oBaTeNbHbIC
npoueccel. Y kopHeBul k koHLY I roma se-
retauu o0Opa3yroTCs NPUAATOUHbIE KOPHH,
pacTy1ire B rOpU30HTAJIbHOM HAaIPaBJICHUH
u pacnpocTpassromuecs Ha 40 cMm u Oonee,

Ha HUX O0pasyroTCsl MPUAATOYHBIE TOUYKH,
13 KOTOpBIX Ha Il rogy Bererauuu mosiiis-
I0TCSl HOBBIE pacTeHus. Ha crebnsix maknen
bopmupyroTcss O0KoBbIE MOOETH, TAKUM 00-
pa3oM yBenu4uBaeTcs rabuTyc caMmux pac-
TEHUI U I'yCTOTa UX CTOsAsHUs. BCé 3T0 BMe-
CT€ CKa3bIBAE€TCsl HA BBICOKOU yPOKAMHOCTH
KyJbTy pbl, HaunHasA co Il rona Bereranun,
I YK€ Ha MEePBOM YKOCE ypPOXKal ChIpbs
paseH 6,71 1/ra, uto Gonee yem B 6 pa3 mpe-
BBILIAET TOT MOKa3aTesb Ha | rony Berera-
LU KYJIBTYPBIL.

Hexopnesbie nmoakopmku I'ymatamu u
uX KoMIuiekcoM ¢ CUITUIIIaHTOM odecreyn-
BAIOT MOBBILICHUE Y POXKAHHOCTHU KaK MEPBO-
ro, TaK U BTOPOrO YKOCOB.

Ilo cymme ABYyX yKOCOB YPOXKAHHOCTb
MAaKJied IMpeBblllajia KOHTPOJIb B BApPUAHTE
I'ymar K nva 1,1 1/ra u 1,04 1/ra (13-14%),
B BapuaHte ¢ Jlurmorymarom Ha 1,25 T/ra
u 1,14 1/ra (15%). Haubonbimass npudaska
ypoxast HaOmomanach NMPH KOMIUIEKCHOM
NPUMEHEHNH TyYMUHOBBIX YyHOOpeHHid W
mMukpoynoopenus. Tak, B Bapuante I'ymar
K + CununnaHT yBeaudeHue ypoxxaiHOCTH
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Tabruya 4

BimisiHie KOMILIEKCA TYMHHOBBIX YI00pPeHHil i HX KOMILIEKCA ¢ MUKPoyroopennemM CHUTMILIAHT
HA YPOoxRATHOCTL MakJien Kbicckoii I u III roxos Bereramun

Table 4

Influence of the complex of humic fertilizers and their complex with the Siliplant microfertilizer

on the yield of Macleaya of 2 and 3 years of vegetation

Ypoxaiinocts, T/ra / % K KOHTPOJIIO
II rox Bereramum III rox Bereramuu
BapuanTt onbiTa
. . cymma . . cymMma
1-if ykoc | 2-ii ykoc 2-x yKocon 1-if yroc | 2-ii ykoc 2-X yKoCoB

KoHTDOB. B 6.71 1.54 8.25 6.37 1.27 7.64
POIIp, BOA 100 100 100 100 100 100
7,65 1.71 9.35 7.26 142 8.68
Tymar K 0,5 a/ra 114 111 113 114 112 114
I'ymar K 0,5 a/ra 8.09 1.82 991 765 120 1.49 9.14
+ Cunpunant 0,7 1/ra 121 118 120 ’ 117 120
Tursoryaar 0.5 x/ra 778 1.72 9.50 7.33 1.45 8.78
y ’ 116 112 115 115 114 115
Jlurnorymar 0,5 n/ra 8.16 1.85 10.01 778 1.52 9.30
+ Cunpunant 0,7 1/ra 122 121 121 122 120 122

HCP,, 0,79 0,092 0,74 0.089

Tabruya 5

BimisiHie KOMILIEKCA TYMHHOBBIX YI00peHHil ¢ MUKPOYI00PEHISIMI HA COACPKAHNE TeiiCTBYIONINX
BEIIECTB B CHIPHE MAKJIEH KbIOCCKOI

Table 5
Influence of a complex of humic fertilizers with micronutrient fertilizers on the content
of active substances in the raw material of Macleaya
C
OACpAKARHE Coop ankaionaoB,
AJIKAJIOHJIOB, wrfra
% Ha adc. CyX. B-BO
Bapuanr onbita TOABI BEreTanun
- II-it
- II-it % %
Kr/ra Kr/ra
K KOHTPOJII0 K KOHTPOJII0

1,04+ 1,01+ 85,80+ 77,16+
Konrpoas, Boxa 0.052 0.051 4312 100 3.861 100

1,05+ 1,02+ 98,17+ 88,54+
I'ymar K 0,5 n/ra 0.053 0.051 4,923 114 4,429 115
I'ymar K 0,5 a/ra 1,06+ 1,03+ 105,0+ 122 94,14+ 122
+ Cunpunant 0,7 1/ra 0,055 0.052 5,256 4712

1,05+ 1,03+ 99,75+ 90,43+
Jlurnorymar 0,51/ra 0.054 0,052 4,991 116 4,528 117
Jlurnorywmar 0,51/ra 1,07+ 1,05+ 1071+ 125 97,65+ 127
+ Cunpunant 0,7 1/ra 0,055 0,054 5,359 4,887
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[0 CPaBHEHHUIO C KOHTPOJIEM COCTaBUJIO
1,66 T/ra u 1,5 1/ra (20%), B BapuaHTe
Jlurnorymar + Cununnasnt — 1,76 T/ra u
1,66 1/ra (21 u 22%), no cpaBHEHUIO C ONHU-
mu ['ymaramu — 6—7% (rabnuua 4).

ConepxxaHue aakajouoB B CbIPbE BCEX
BAPUAHTOB ONbITA HU3MEHsAETCS He3Ha4uU-
tenbHO OT 1,04 mo 1,07%.

IloBbilIeHNE yPOKAWMHOCTU IO BJIUsA-
HueM I'ymaros Bo II u III roas! Bererauuu
MakJien CIOCOOCTBYET M yBEIHUYEHHIO cOO-
pa ankanounoB Ha 14-17% mno cpaBHEHMIO
¢ koHTponeM. HaubGonpimmnit cbop ankano-
UI0B HaOmomancs mpu KOMILJIEKCHOM HC-
NOJIb30BaHNM | 'yMaToOB 1 MUKPOYIOOPEHUS:
BapuaHT I'ymat K + Cununnasnt npesbpicui
kOHTpoJb Ha Il rogy Beretauuu 19,25 kr/ra
(22%), na III — 16,98 kr/ra (22%), BapuanT
Jlurnorymar + Cunumnanr — 21,31 kr/ra
(25%) 1 20,49 kr/ra (27%) COOTBETCTBEHHO.

Taxum 00pazoM, pe3ysbTaThl UCCIENO-
BaHMIl MMOKa3aJiM, YTO TOPMOHAJILHOE pery-
JUPOBAHUE MPOLIECCOB POCTA U PA3BUTHUS
MakJieH 3a c4eT 00pabOTOK BEreTHpy OIINX
pacteHuii ryMIUHOBBIMU yroOpenusmu (I'y-
mar K u Jlursorymar) cnocoOGcTByeT Imo-
BBILICHUIO yPOXKAHHOCTH JIEKAPCTBEHHOI'O
ChIpbsl U cOOpa NEHCTBYIOMNX BEIECTB (aJI-
KaJIOUJIOB) C TeKTapa.

Hawuny4imne pe3ynbraTbl ObLTH MOY-
YEeHbI P HEKOPHEBOH MOJKOPMKE MaKJIen
OakoBoil cmecpo ['yMaToB ¢ KpeMHHIICO-
aepkamuM  Mukpoyaoopenuem  Cum-
niaHT. [IpuMeHeHne TaHHBIX KOMILIEKCOB
Ha | rogy Bereramuu KyjabTypbl obecrie-
qujo npubaBky ypoxkas Ha 17-18%, cOop
alKaJouaoB c rexrapa Ha 21-24%, na II
u Il rogax Bererauuu Mo cCyMme ABYX
ykocoB Ha 20-24% u cOop ankajIouI0B HA
22-27%.

Paboma npogodunace cocaacHo e0c3adanuio no meme:
«Ponb 9K302eHHBIX PeYIAMOPO8’ POCIA 1 MUKPOYOOOPEeHUTl 8 NOGbIULE HUL NPOOYKMUBHOCTIU U
YCMOTUYUBOCU K AOUOMUYECKUM U OUOMUYECKUM PAKMOPAM CpeObl TeKaPCMBEHHbIX PACMeHLT
npu ux kyromueuposanuu ¢ Ceeepo-Kaexasckom peeuoney (Ne FGUU-2022-0009).
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