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BO3OENbIBAHVE MAKJIEN CEPALIEBUAHON
B BEJITOPOACKOU OBJIACTU

Kanna M. SIxtanurosa’, Upuna B. Kyaumosa,
Anexcanap B. Apanacoes, Bnagumup U. CuaenbHukoB

‘beneopoockuii punuan OI'BHY « Becepoccutickuti uHCmumym j1eKapcmeeHHbIX U dpOMAmUYecKux
'pacmenutiy, n. Maiickuii, 309103, Poccutickaa Dedepayus

AHHOTanusA. Maxies cepALEBHIHAS — BEYHO3CICHOEC PACTCHHE, IPUIUCICHHOEC K POAY Ma-
KOBBIX, C APCBHHUX BPEMCH MOIYUYHIIA PACHPOCTPAHCHHOE HUCIIONB30BAHNE B HAPOJAHON MEIUIU-
HE. YHHKAJIBbHYIO OCOOCHHOCTh MAaKICH CEPALCBUAHON — M30ABIATH OT Pa3iaHUYHBIX 3a00JcBa-
HHH — MOKHO OOBSICHUTh UMCIOIICHCS B 3CJICHON €€ COCTABIISIONICH aIKaIOUA0B, CAHI BUHAPUHA
u xeneputpuna. B nepuog 2019-2021 roxos B benropoackom ¢punnane deaepaapHoro rocyaap-
CTBEHHOTO OIOIKETHOTO HAYYHOIO yUpexkKACHUA «BcepoCCUHCKUIA MHCTUTYT JEKAPCTBECHHBIX U
apOMaTHYCCKUX PACTCHUI» OBLTH MPOBEACHBI MONCBBIC UCCICAOBAHMS C LEIbI0 H3YUCHHS BIU-
SHHS KOMIUICKCHOTO yROOpeHus ¢ MuKpoaneMeHTamu ArpoMactep mapku 13-40-13 Ha mpo-
OYKTUBHOCTh MakicH cepaueBugHoi. KommniaekcHble yooOpeHus SBISIOTCS BaXKHBIM PE3CPBOM
MOBBIIICHUS NPOAYKTHUBHOCTH CEJIbCKOXO3IHCTBCHHBIX KYIBTYP, B TOM YHCIC JICKAPCTBEHHBIX
U apomaTudeckux pacteHuit [4, c. 273]. Hapsaay ¢ OCHOBHBIM BHECEHHEM MHHEPAIBHBIX VIO-
OpeHMI CYIICCTBEHHAS POIb MPUHAMICIKHT MOAKOPMKE PACTCHHM, 0COOCHHO KOMILICKCHBIMH
yaoOpeHusamMu ¢ MukposneMeHTaMu. OCHOBHBIMH KOMIIOHEHTAMH KOMIUICKCHBIX YIOOPCHHH SB-
JAIOTCS MakpoyaoOpeHus (azot, Gocdop, kamuii u gpyrue), KOTOPbIC HEOOXOIUMBI TSI TOIHO-
LICHHOTO POCTAa U Pa3BUTHS TIOOBIX CEIbCKOXO3IUCTBEHHBIX KYIbTYpP. BemomorarenbHelil cocras
KOMIIICKCHBIX YAOOPCHHUH BKIIOUACT TAKUC BAKHCHININE XUMHYICCKUE 3JICMEHTHI KaK LIUHK, MCb,
Maprasen u Apyruc. Beé BrlenepedrciIeHHOE ACIAcT NPUMECHEHHE KOMIUICKCHBIX YIO0OpeHUH
HE3aMEHHMMBIM IPUEMOM IOBBIIIEHUSA MPOAYKTUBHOCTH BO3JEIBIBAEMBIX KYJIBTYp [6, c. 194; 7,
c. 138; 11, ¢. 55]. B 3agauu uccaegoBaHus BXOAWIO H3YUYHTh OCOOCHHOCTH aAaNTALUN, POCTOBBIX
MPOLIECCOB M YPOXKAHHOCTH MAKJICH CEPALEBHIHON B KOHKPETHBIX arpo3KOJIOrHUCCKUX YCIOBH-
aX. BapuaHTBI MONEBOrO MCCICAOBAHMS BKIIOUYATH PA3THYHBIC 403l yaoOpeHus ArpoMacrtep
mapku 13-40-13 (ot 2 o 5 xr/ra) mpu 0JHOKPATHOU U ABYKPATHOH 0O6paboTKe pacTCHUI A1 BbI-
SBJICHHA ONTHUMANbHOrO 3HaucHusA. HanbOompmas WHTCHCHBHOCTh POCTOBBIX HPOLIECCOB, & TaK-
JK€ IPUPOCT TUCTOCTCOCIBHON MACChl OBLITH BBISBICHBI IPH JBYKPAaTHOH 00paboTke pacTeHUH B
posze mo 2,0 + 2,0 kr/ra. Bapuant ¢ makcumanbHOH 10308 yaoOpenus cocrasun 5,0 kr /ra npu
JBYKpaTHOH 06padoTke obecneun HeCYIECTBEHHBIH NPUPOCT ypoxaiiHoctu — 0,1 1/ra Ha done
JIYYLICTO BAPHUAHTA.
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BOCCONIA CULTIVATION
IN THE BELGORODSKY REGION
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Abstract. Bocconia is an evergreen plant belonging to the poppy family, and has been used in
folk medicine since ancient times. The unique feature of plume poppy to cure various diseases can
be explained by the alkaloids, sanguinarin and heleritrin, available in its green component. In the
period of 2019 — 2021 in the Belgorod branch of the federal state budgetary scientific institution
«All-Russian Institute of medicinal and aromatic plantsy field studies were carried out to study
the effect of AgroMaster complex fertilizer of grade 13-40-13 with microelements on the produc-
tivity of plume poppy. Complex fertilizers are an important reserve for increasing the productivity
of crops, including medicinal and aromatic plants [4, p. 273]. Along with the main application of
mineral fertilizers, a significant role belongs to plant fertilization, especially complex fertilizers
with trace elements. The main components of complex fertilizers are macrofertilizers (nitrogen,
phosphorus, potassium, and others), which are necessary for proper growth and development of any
crops. Auxiliary composition of complex fertilizers includes such important chemical elements as
zine, copper, manganese, and others. All of the above makes the use of complex fertilizers an indis-
pensable method of increasing the productivity of cultivated crops [6, p. 194; 7, p. 138; 11, p. 55].
The objectives of the study are to study the peculiarities of adaptation, growth processes and yields
of bocconia in specific agro-ecological conditions. Variants of field study included different doses
of AgroMaster 13-40-13 fertilizer (from 2 to 5 kg/ha) with single and double treatment of plants to
identify the optimal value. The greatest intensity of growth processes, as well as the growth of leafy
mass has been found in the double treatment of plants at a dose of 2.0 + 2.0 kg/ha. Variant with max-
imum dose of fertilizer is 5,0 kg/ha at double treatment provided insignificant yield increase — 0,1 t/
ha against the background of the best variant.

Keywords: bocconia, medicinal plants, complex fertilizer, plant growth and development, phe-
nological observations, plant height, yield, optimal dose of fertilizer application
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Bsenenue

B mocnennue rompl OONbIIOE BHUMAHHUE YIENSETCS TMOMCKY PacTeHH, 00Nadaroumux
AHTUMUKPOOHBIM neiicTBieM. K TakuM pacTEHHSIM OTHOCHTCS MakJjesl CepAlleBHIHAS
(Macleaya cordata (Willd.) R.Br.), u3 3eneHoli Maccbl KOTOpPOH BbIIEJICHBI aJIKAJIOU/Ibl CAHT-
BUHAPHUH U XEJIEPUTPUH, TIOCITY KUBIIIME OCHOBOM J1JIsI CO3IaHUS MTPenapara « CAaHIBUPUTPUH.
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s obecnieuenust papmManeBTUUECKOH Mpo-
MBILJIEHHOCTH ChIPbeM MakJen HeoOXo-
IUMO pacCHIMpeHUe IJIAHTAlNUHi, KOTOpOoe
CIEeP)KUBAETCS] OTCYTCTBUEM COBPEMEHHBIX
30HAJIHBIX ~TEXHOJOTHUH BO3AEJIbIBAHUSL
Huskast cemMeHHasi mpoay KTUBHOCTh pacTe-
HUM, CBsA3aHHAs C MaJiol >KH3HECIOCOOHO-
CTBIO TBUIBLBI U CHJIBHOH OCBIAEMOCTBIO
IJIOZIOB IIPU CO3PEBAHUH, HE TIO3BOJISIET Pas3-
MHOKaTb KyJbTypy cemeHami [1, c. 181; 2,
c. 7,3, c. 56; 14, c. 18].

B cooTBeTcTBUM C BbIIIENEPEYNCIICH-
HbIM OBLIN TPOBEAEHBI TOJIEBbIE HUCCIEO-
BaHUs, B 3a7Ja41 KOTOPOTO BXOAMJIO OTpesie-
JUTh aJaNTHBHOCTh MAaKJIeU CePALIEBUIHON
K TOYBEHHO-KJIUMATHUYECKHM  YCJIOBHSIM
Benroponckoit o0nactu, U3y4uTh €€ MOp-
¢dobunonornyeckue NpU3HAKU U CBOWCTBA, a
TaK)ke ONTHMH3HPOBATh PEKUM MHUHEPAJb-
HOT'O MUTAHUSL.

Obwexmul u MemoOst UCCTEO0BAHUT

B kauectBe MomenbHOro oOBEKTa HC-
CJIENOBAHUS BBICTYNUJIA THOpUAHAS IOMY-
JSILUST MaKJien cepaueBuaHoi. OmbIT OMHO-
(bakTOpHBII — KOMILIEKCHOE yaoOpeHue
ArpoMactep mapku 13-40-13. B nepsbiii
rOfl WCCIENOBAHUN MakJjes CepALeBHIHAs
Obla TOCaKe€HAa KOPHEBHUINHBIMH OTPOCT-
kamu piaunHoit 10-15 cm. Cxema mocanku
coctrapujia 60x60 cM; MIOTHOCTh MOCAIKH —
26,0-28,0 Thic. iT./ra. [IOBTOPHOCTH OMBITA
ObLTa TpexXKpaTHasl, MJOMAAb YUYETHON Je-
JAsHKHM coctaBuia 25 m?. OO0mas momanb
OMBITHOH JeNstHKU — 375 M2,

Cxema omnbiTa!

Bapuant Ne 1.
KOHTPOJIb.

Bapuant Ne 2. OnHokpaTHast 0OpaboTka
ynoopenuem ArpoMacrep (2,0 kr/ra)

Bapuant Ne 3. JIBykparHast obpaboTka
ynoopennem ArpoMacrep (2,0+2,0 kr/ra)

BapuanT Ne 4. OnnokpaTHast obpaboTka
ynoopenunem ArpoMacrep (3,0 kr/ra)

Bapuant Ne 5. JIykparHast obpaboTka
ynoopenuem ArpoMacrep (3,0+2,0 kr/ra)

Hopma pacxoma pabouero pacTtBOpa
cocraBuna 200 m/ra. Ilepsast oOpaboTka
OIBITHBIX AEJISTHOK Oblila poBeneHa B (asze
(dopMupOBaHHS PO3ETKU JHCTheB. Bropas

Obpaborka BOHOW,

obpaboTka ymoOpenmeMm Obljia MpoBeneHa
MOCJIEe YKOCA Ha 5 CyTKH.

Harbl HacTymuieHHs: (PEHOJOTMUYECKUX
¢a3 Bereraruu MakJjen ObUIM OTMEYEHBI B
cootBeTrcTBUH ¢ Metomukoini M.H. beiine-
MaH, U3MEPEHHUE BBICOTHI PACTEHUN MPOBO-
JWJIN B T€YEHUE BEreTaluu. YpPOorKalnHOCThb
MaKJieu CepALEBUAHON YUYUTBHIBAJIH IO Me-
TOIMKE IPOBEIEHUS TIOJNEBbIX OIBITOB C
JeKapCTBEHHBIMM KyJabTypamu. Cratuctu-
YeCKyr0 00pabOTKy OSKCIepUMEHTATbHBIX
naHHbIX npoBomuan no b.A. JlocrexoBy
[5, c. 13; 10, c. 117-118].

Pezynomamer u oocyscoenue

Kax y GoJipLUIMHCTBA J€KAPCTBEHHBIX U
apOMaTUYECKUX PACTEHUI, HA4YaJIbHBIN Iie-
pPHON POCTa U Pa3BUTUSL PACTEHUM MakJen
cepaLeBUIHON MeaseHHbli [12, ¢. 28; 13, c.
64]. B nepBbIii rog mocesa B CpeIHEM IOJI-
HbI€ BCXOZbI MTOSIBUJIUCH B BApHUAHTE O€3 y1o-
Opennii Ha 16 cyTku. C yueTom TOro, 4To
neticTBue ynoOpeHust ArpoMacTep HauMHa-
€T MPOSABJISITHCA TOJBKO MOCJIE HACTY IJICHUS
MOJIHBIX BCXOAOB PACTEHUH, NEPUOA ITPOpac-
TaHUsS B CpeAHEM ObLIT OMHAKOBBIM BO BCEX
BapuaHTax. Pe3ynbTaThl (PEeHOIOrMUeCKHX
HaOMOeHNH TpencTaBieHsl B Tabnure 1.

Poct u pasButue pacTeHMl B Iepu-
o 10 1 ykoca M mocne HEero pasjn4aroTcs
[0 IPONOJDKUTENBHOCTH. BeceHnee otpac-
TaHUE PACTEHUN MAaKJIEeH CEepALEBUIHON
IIPOTEKaeT B 3aMemJIieHHOM pexume. Ilpu
5TOM, CpEIHECyTO4YHasi TeMIeparypa BO3-
Ayxa, KaK MPaBHJIO, KOJeONIeTcs B mperenax
10-16°C. ®opmupoBaHue U pa3BUTHE JIHU-
CTOBOH IUIACTHHBI UAET MO HAPACTAIOIIENH OT
HIDKHUX JINCTEB K BepXxHUM. B mepuon no-
cre 1 ykoca Temnepary pHbIN pEXUM 3aMETHO
TMOBBILIAETCS U COOTBETCTBYET B cpeaHeM 20—
25°C. Kak n3BecTHO TeMInepaTypa BO3Ay xa siB-
asieTcst (PaKTOPOM, CYINECTBEHHO BIIUSIFOLIIM
HA UHTEHCUBHOCTb POCTOBBIX MPOLIECCOB pac-
TeHul. Kak CBUAETENBCTBYIOT pPE3yJbTaThl
HCCJIENOBAHUM, Pa3IU4Msl 10 NPOAOJIKUTEIb-
HOCTH OTPaCTaHUsl pACTEHUI MAKJICU CepaLe-
BUIHON B Ha4YaJle BECEHHEW BereTauuu U I1o-
cre 1 ykoca cocTaBuiu B CpenHeM 4 Cy TOK.

Hactynnenue  OyToHu3aumu  pac-
TeHUH XapakTepusyeTcs BBIXOZIOM
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COLIBETUsI W3 BJarajuila BEepXHEro Ju-
cra. [lata, Kkorma B KOHKpeTHOH (ase Ha-
xonsatcs  5-10%  pacteHuit  sABIseTCS
HavasioM (a3bl, 1aTa MojxHON (a3bl COOT-
BETCTBYET €€ HacTyImjeHur y 75% pacre-
HUI Ha ONBITHOU AensiHke. Kak Mbl BUguM,
HauuHasi ¢ (as3el OyTOHM3ALUWH, pPa3iu-
Yusi MEXJy BapUaHTaAMU MPOSIBISIIOTCS
3HAQYUTENBHO C MPOAOCJIKUTEIBHOCTBIO
oT 27 no 33 cyTok mocie 1 ykoca U OT
21 no 25 cytok mocae 2 ykoca. K ¢aze Oy-
TOHM3ALlMU Pa3JN4us O UHTEHCUBHOCTHU
POCTOBBIX MPOLECCOB PAacTeHUN MeXAy
I 1 2 yxocom yBennuuiauch 10 8-10 cyTok
B BapuaHTax oneiTa. Pa3a 1BeTeHUs pac-
TeHH1 OblIa OTMEUEHa TOJIBKO B BAPHAHTAX
2 ykoca pacTeHHH.

OO0wmas npOAOIKUTENBPHOCTh BereTa-
1uu pacteruii 1 u 2 ykoca, Takum o0pazom,
pasnuyanach HecyuecTBeHHO. YUro, B mep-
BYIO Oodepelb, OOyCIOBIEHO YKOCOM pacTe-
HUii B 1 CPOK mOcCye uX BCTYIUICHUS B (pas3y
Oy TOHM3ALMH, YTO NMPUBEJIO K HE3aBEPIIEeH-
HbIM POCTOBBIM mpoueccam. B nenom 3a
Bereraunio HauOosee >pdexTnBHO ATpO-
Macrep nposiBus ceOsi B BapHaHTe C IBY-
KpaTHON obpaboTkoii B noze mo 2,0 + 2,0
Kr/ra ¢ o0muM nepuoaom Bererauuu 89 cy-
TokK. [IpeBbllieHne 3TOi 1036l CIOCOOCTBO-
BAJIO CHIMDKEHUIO CHHXPOHHOCTH Pa3BUTHS
pacTeHUl MakJen CepaueBUAHOH. Takum
oOpa3oMm, Haubonee NPOAOIKUTEIbHBIN
BEreTAllOHHBIM nepuoa OblT B BapHaHTE
0e3 npuMeHeHus ynoOpenust — 98 cyTok, a

Tabnuya 1
I poao/LKNTENILHOCTH (PEHOIOrHYECKUX (Pa3 MaK/IeH CepAlEeBHIHOI, CYT.
Table 1
Duration of phenological phases of plume poppy, days
®enoqornyeckue paszni
Bapuanrsi onbiTa II
P Orpacranne | Byroumsamusi | IlBerenme CpHOA
Bereranun
1 yxoc

O06paboTka BOAOIH, KOHTPOJIb 16 33 - 49
OmxnHokpaTHas 00paboTKa yI0OpCHIEM 16 31 3 47
ArpoMacrep B 103¢ 2,0 xr/ra
JBykparuas o6paboTka yI00peHHEM 16 29 3 45
ArpoMacrtep B 103¢ 2,0+2,0 kr/ra
OmxnHokpaTHas 00paboTKa yI0OpCHIEM

16 30 - 46
ArpoMacrtep B 103e 3,0 kr/ra
JBykparuas o6paboTka yI00peHHEM

16 30 - 46
ArpoMacrep B 103¢ 3,0+2,0 kr/ra

2 yxoc

O06paboTka BOAOI, KOHTPOJIb 14 25 10 49
OmxnHokpaTHas 00paboTKa yI0OpCHIEM 12 93 1 16
ArpoMacrep B 103¢ 2,0 xr/ra
JBykparuas o6paboTka yI00peHHEM
ArpoMacrtep B 103¢ 2,0+2,0 kr/ra 12 22 10 H
OmxnHokpaTHas 00paboTKa yI0OpCHIEM 12 23 10 16
ArpoMacrtep B 103¢ 3,0 kr/ra
JBykparuas o6paboTka yI00peHHEM
ArpoMacrep B 103¢ 3,0+2,0 kr/ra 12 23 10 »
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HauMeHee — B BapUaHTE C JBYKpaTHOH 00-
paboTkoii ynoOpernnem ArpoMacrtep B 03¢
no 2,0+2,0 kr/ra (tadn. 1).

BricoTa pacTeHMIl BKJIFOYAET. KOJIUYE-
CTBO Y3JIOB U JUIMHY MEKJO0Y3JIHi, CyMMap-
HBIH pasMep BCEX MEXIOY3JIMH, BKJIIOYas
IJMHY MeTeNnku. B mepuon uccrenoBaHMi
ObLIM TIPOBENEHBI OMOMETPHUYECKHUE YUeThl
pacTeHni MaKkJien CepALEeBUIHON, pe3yIbTa-
THI KOTOPBIX MTPUBEAEHBI B TaOnuIe 2. Boico-
Ta PaCTEHUI N3MEHSJIACh B 3aBUCMOCTH OT
npUMeHsIeMO 1103bl ynoOpeHus: ArpoMa-
crep. B Bapuanrte ¢ o6paboTkoii Bogoii 6mo-
METpPUYECKHE IOKa3aTeNu pacTeHuil Obuin
camble HU3KHE, UYTO ObLIO OOYCJIOBIEHO MX
HEOCTATOYHBIM MUHEPAJBbHBIM MMUTAHUEM.
Ha nensinkax 1 ykoca BbICOTa pacTeHUU B
KOHTpoJIe cocTaBuiia 160,7 ¢M, Ha aensiHKax
2 yxoca — 59,7 cm.

Haunbonee BbICOKOpOCHBIE pPacTEHHs
OBILIM B BapUaHTE C JBYKpaTHOHI oOpaboT-
Kol ynobpenuem ArpoMacTtep B 103€ 1O
2,0+2,0 kr/ra— 195,2 u 79,1 cm 10 u mocie
yKOcacooTBeTCTBeHHO. ONHOKpaTHOE IIPH-
MeHeHue ynobpenus B nose 2,0 xr/ra ode-
CIIEYMJIO HEKOTOPBIN MPUPOCT PACTEHUN B
BBICOTY B CPaBHEHMH C KOHTpoOJeM. AHa-
JOTUYHAs TEHACHIUs BBISBIEHA NPH OA-
HOKpaTHO 00paboTke ynoOpeHueM B 103€
3,0 xr/ra. IIpu 3TOM, MakCUMaJjbHas B yC-
JIOBUSIX OTBITA 1032 yAOOpeHus (OByKpar-
Has oOpaborka 3,0+2,0 Kr/ra) HECKOJBKO
yCcTynuia ay4dueMmy BapuanTty. [Ipessiiie-
HUE ONTHUMAaJBHON NO3bI YAOOpPEHUs MpH-
BOIMUT K HEraTUBHBIM MOCIENCTBUAM IJIs
pacTeHHi — CHUIXKAeTCsl MeTaboNn3M, Ha-
PYLIAIOTCS MPOLIECChI POCTa U PA3BUTHUS
pacTeHu.

Tabruya 2
Pe3yabrarsl 6HOMETPHIECKHX YYETOB HA PACTEHHSIX MAKJICH CepPAIEeBIIHOI
Table 2
Results of biometric counts on plume poppy plants
Iloxa3zaresm, cM
Bapuantsl onsiTa "
Beicora pacrennii | JJIHA MeTeJIKN
Mo ykoca
O06paboTka BOIOi, KOHTPOJIb 160,7 23,7
OnxnokparHas 00paboTka yI00peHIEM 176.9 29,0
ArpoMacrtep B 103¢ 2,0 kr/ra
JBykparHas 00padoTKa yI00peHHEM 195.2 38.2
ArpoMacrtep B 03¢ 2,0+2,0 xr/ra
OnxnokparHas 00paboTka yI00peHIEM 180.3 314
ArpoMacrtep B 03¢ 3,0 kr/ra
JBykparHas 00padoTKa yI00peHHEM 185.4 33
ArpoMactep B mo3e 3,0+2,0 xr/ra ’ ’
[locne yxoca

O06paboTka BOIOi, KOHTPOJIb 59,7 20,1
OnxnokparHas 00paboTka yI00peHIEM

68.4 23,0
ArpoMacrtep B 103¢ 2,0 kr/ra
JBykparHas 00padoTKa yI00peHHEM 79.1 5.0
ArpoMactep B no3e 2,0+2,0 kr/ra ’ ’
OnxnokparHas 00paboTka yI00peHIEM

70,0 23,6
ArpoMacrtep B 03¢ 3,0 kr/ra
JBykparHas 00padoTKa yI00peHHEM

73,8 24,3
ArpoMacrep B 03¢ 3,0+2,0 kr/ra
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Tabnuya 3
YpoxkaiiHOCTH CYX0H TPABBI MAKJICH CEPALEBU/IHOI
Table 3
Yield of dry grass of plume poppy
Bapuanrsi onbiTa Ypo:xaiiHocTh CyXoii TpaBbl, T/Ta
O06paboTka BOAOIH, KOHTPOJIb 0,9
OmxnokpaTHas o6paboTka yrodpennem ArpoMacrep L1
B 103¢ 2,0 Kr/ra ’
Jsykparuas oopadboTka yxooperueM ArpoMacrep
1,5
B 103¢ 2,0+2,0 kr/ra
OmxnokpaTHas o6paboTka yrodpennem ArpoMacrep 12
B 103e 3,0 Kr/ra ’
Jsykparuas oopadboTka yxooperueM ArpoMacrep 14
B mo3e 3,020 xr/ra ’
HCP 0,5 0,051

B namem crnydae, BCIenCTBHE OTCYT-
CTBHUS TIOJIHOTO MHMHEPAJBHOIO YIOOpeHus
B TE€XHOJIOTHU BO3/EJIBbIBAHUS, MAKCUMAaJb-
Hasi no3a ArpoMacTepa nullb B HE3HAYU-
TEJIBHOM CTENeHM CIOoCOOCTBOBAJIA NEPEU3-
OBITKY 3JIEMEHTOB MHUHEPAJIbHOTO ITUTAHMUSL.
IIpomeps! pa3MepoB METEITKH MaKJIeH Cepll-
LIEBUJTHOW BBISIBUJIN 3aKOHOMEPHOCTb, aHa-
JOTMYHYI0 AMHAMHKE MPUPOCTa PACTEHHI
B BBICOTY. B KOHTPOJBPHOM BapuaHTe OTMe-
YeHbl HAUMEHBIINE apaMeTPbl METENIKH, B
TO BpeMs KaK B BAPUAHTE C ABYKpPaTHON 00-
paboTkoii ynobpenuem ArpoMactep B 103e
no 2,0+2,0 kr/ra — HaubOJIbIITHE.

BaxxnbiM ycnoBueM obecrieueHust 3¢-
(eKTUBHOCTU MPOU3BOACTBA SIBJISETCS IO-
Jy4YeHHE BBICOKHX I[OKa3aTeslneu ypoxau-
HOCTH MNPOM3BOAUMOM NpoAyKLHUH. Takum
00pasom, 17151 yBEeJTMYEHHUs BAJIOBBIX COOPOB
3€JIEHOI MacChl MaKJjien CepLIEeBUIHON BaX-
HBIM SIBJISIETCA HauOoJjee TOJIHOE HCIONb-
30BaHUE €€ TOTEHIMaJa B IPOHM3BOACTBE.
Pesynbrarthl yuera ypokas NpUBEIEHBI B
Tabnue 3.

YpoxkailHOCTh NpPUBENEHA BaJOBasl, B
COBOKYIIHOCTH 1O JByM ykocaMm. OTmeue-
Ha JWHAMHUKA YBEJIWYEHHUS YPOKaWHOCTU
OT BapHaHTa C HAaWUMEHbIUEH AO30U YIO-
OpeHnust (KOHTPOJIb) K BApUAHTy C OOJBIION
no3oi ynoOpenusi (ABykpaTHasi oOpadoTka

ynobpenneM ArpoMacrtep B jm03e 10
2,0+2,0 xr/ra). YBenudeHue A03bl yaooOpe-
Hus (mo 5,0 Kr B COBOKYIHOCTH 3a Bere-
TALUOHHBIN Tepuoa) OOeCHeunsio MeHb-
Y0 NMpHOaBKy, YTO B CPEIHEM COCTABUIIO
0,1 T/ra Ha oHe NyuIIero BapuaHTa.

3axawouenue

Pesynbrarel MpOBEAEHHBIX HCCIENOBA-
HUN TMOATBEP)KIAIOT BBICOKYIO 3(p(eKTHuB-
HOCThb TIPUMEHEHHUS KOMIUIEKCHBIX YJIO-
OpeHHil ¢ MHUKpPO3IJIEMEHTaMH B KayeCTBE
NOAKOPMKH TIPU BO3AENBIBAHUM MaKJeu
cepaueBuaHOU. MuHepanabHble BELIECTBA,
COCTaBJISIFOLINE OCHOBY ynoOpeHust Arpo-
MacTtep, Oka3bIBaJIM BCECTOPOHHEE IOJIO-
JKUTEJIBHOE AENCTBUE HA POCT M Pa3BUTHE
pacrennii. K pocromHcTBam ynoOpeHus
TaK)X€ MOXXHO OTHECTH NMPOAOJIKUTEIbHBIN
nepuoa ero nefictsus. IPpQexT oT ero npu-
MeHeHUs1 ObLI BBIABJIEH KaK MMPH OJHOKPAT-
HOM NPUMEHEHUH, TaK U MPHU By KPATHOM,
C HECOMHEHHBIM IPEUMYINECTBOM B IIO-
crnenHeM ciydvae. HekopHeBast momkopMmka
pacTeHui He TOJIbKO o0ecnieunBaeT cOanaH-
CHPOBaHHOE NTUTAHHE BO3/AEJIBIBAEMBIX pac-
TEHUH, HO TAKJKe MTO3BOJISIET CHU3UTD 3arpy-
JKEHHOCTh MEXaHH3HPOBAHHBIX PabOT IpH
ux BoznenbiBaHuu [15, ¢. 16; 16, c. 160].

HNHTEHCUBHOCTb  POCTOBBIX  IPOLEC-
COB, TaK)X€ Kak U (popMHpOBaHUE 3€JIEHON
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Macchl pacTeHuil, Oblmn Hambonee cylie-  TpaBbl MakJeu CEepALEBHIHON Takke ObLia
CTBEHHBIMH B BapUAHTE C IBYKPAaTHOH 00-  HamOoJiee BBICOKOH B JTaHHOM BapHAHTE, YTO
paborkoii ymobpenuem ArpoMactep B oOecneunsio mpupocT B 60%, B CpaBHEHUU C
no3e 1o 2,0+2,0 kr/ra. Ypo:kaiHOCTb CYyXOM  KOHTPOJIbHBIM BAPUAHTOM.
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