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Effect of complex fertilizer APAVIVA NPK(S) 15:15:15(10) on the yield and biometric
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Abstract

The effect of the complex fertilizer APAVIVA NPK(S) 15:15:15(10) on the yield and
biometric parameters of various varieties of endive lettuce (Cichorium endivia L.) was studied
in controlled conditions of a pot experiment. The phytolaboratory maintained optimal
temperature, humidity and lighting. UnionPowerStar-40W-T lamps were used in the
experiment, diode wavelength: blue (450 nm), red (660 nm). Daylight hours were 15 hours
(from 7-00 to 22-00). The application of APAVIVA led to an increase in plant height, leaf
rosette diameter, number of leaves and their assimilation surface. The use of mineral fertilizer
led to an increase in plant productivity. However, increased mineral nutrition contributed to an
accelerated transition to the generative phase of plant development, the formation of flowering
shoots and the outflow of nutrients from the leaves to the stem. This had a negative impact on
the yield of marketable products - chicory lettuce leaves. The addition of lime material
(dolomite flour) together with mineral fertilizer increased plant productivity as well as helped
to inhibit the accelerated transition to the generative phase and increase the yield of leaf mass.
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Beenenue
Introduction

[{ukopuii — oueHb MomyisipHas KylbTypa B cTpaHax EBpomnbl. Ero nieneOHble cBoiicTBa
W3BECTHBI C JIPEBHOCTU. B JMUCTBAX canaTta coaepKUTCsi MHOTO Kalblus, ¢pocdopa, xenesa,
Kamus, B-kapoTuHa, BUTaMuHa C 1 BATAMUHOB IpyNiibl B, GMOIOrMYeCcKy aKTUBHBIX BEIECTB,
TaKuX Kak MHYJIMH M UHTUOMH, a Takxke ¢eHonbHbIX coeauHenuit (Cieslik et al., 2010;
Degl'Innocenti et al., 2008; Hedges et al., 2005). bnaromaps Haau4Hi0 3THX BEINECTB

IMUKOPHBIC CaJIaThbl o6naz[a10T OEHHBIMHU ITOJIC3HBIMH CBOfICTBaMH, a UX CHCTEMAaTHYCCKOC
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ynotpebaeHue 6J1aroTBOPHO BIMET Ha MUILEBAPUTEIBHYIO U CEPCUHO-COCYIUCTYIO CUCTEMBI
(Cieslik, 2009; Cieslik et al., 2011; Rice-Evans et al. 1997).

KpynHelmmmu MUPOBBIMH MPOU3BOJUTEISIMUA U IKCIIOPTEPAMH LIMKOPHBIX CaJlaTOB
spisitores: Kurtaid, CIIA, Wunus, Wcnanwus, Wranus, benprusa, a taxke PpaHuusa u
Hunepmannpl. B HeOombIINX KOJIMUECTBAX CalaTHBIM IMKOPUN BO3/eNbIBalOT B Poccuu.

Jluctesl canara LUMKOPHOTO COAEp)KaT Oenok, caxapa, acKOpPOMHOBYIO KHCIOTY W
BUTAMHUHBI TpYIIbl B, npoButaMuH A, conM Kajaus, KaJbLUs U JKelie3a, a TaKkKe ICHHBIC
BEUIECTBA MHYJIMH M TJIOKO3UJ HWHTHOWH, OJAaroTBOPHO BIMSIONIME Ha TMPOIECCHI
MUIIeBapeHusi, OOMEH BEIIECTB, IEATEIbHOCTh HEPBHOW M CEPICYHO-COCYAUCTON CHUCTEMBI.
bnaronaps HaIM4MIO WHYJIMHA YHIWBUHN LIEHEH B MUTAHUU OOJIBHBIX CaxapHBIM JTUA0ETOM U
SBJSIETCS. TIEPCIEKTUBHOM KyJIbTYpOM U BBIpALMBaHUA B YCIOBUAX JIEHMHIpaackon
o0nacTu.

Panee Hamu ObUIM TIPOBENEHBI WCCIEIOBAaHHUS IO CPAaBHUTEIBHON OLIEHKE COPTOB
cajiaTa, BBIPAIIEHHOTO B TUNIEHOYHBIX Terumuax Jleannrpaackoi odmactu (OcurioBa ¢ coaBT.,
2016, JlaBpuiesa, 2017), usyuanocs BiusHue kinumata (Lavrishcheva, 2020), ruromanu
[IUTAHUS U CPOKOB BRIpAIIMBaHUs Ha OnoMeTpuueckue mokasarenu (Jlaspumiesa, 2019a, 2022)
u OMOXMMHYECKMH CcOCTaB pacTeHMH IuKopHoro camara (JlaBpumesa, 20196, 2022;
JlaBpumieBa c¢ coart., 2020), Obl1a 1aHa OLIEHKA BO3JEHCTBUS HA DHAMBUN CTUMYISTOPOB
pocra (JIaBpuiesa ¢ coat., 2018, Ocwurosa ¢ coasrt., 2020).

K coxaneHuro, Ha JaHHBII MOMEHT B JIMUTEpaType Majo CBEACHUU O BIMSIHUU
yIoOpeHuil 1 MEIMOPAHTOB Ha callaT IIMKOPHBIN SHANBHUI. V3BECTHO, UTO KaK U BCE calaTHBIE
KYyJIbTYpPbI, SHIUBUN TpeOOBaTelIeH K MOYBEHHOMY IUIOJOPOJUIO M OT3HIBUMB HA BHECEHUE
yno6pennii. VI3 MuHepanbHEIX yI0OpeHHii pekoMeHaoBaHa HUTpodocka B go3e 20-30 1/M?
(Kononkos, 1992). OnHako u30bITOK a30Ta B IOYBE, 0COOCHHO B KOHIIE BET€TaIlH, YCUIUBACT
BOCIIPUUMYHUBOCTh pPAaCTEHUN K OONE3HSAM B TEPUOA XPAHCHHUS € ITHOIHPOBAHHS
(orGeneBanus).

[lenp wuccnenoBaHuil — H3Y4YUTh BIMSHHUE KOMIUIEKCHOro ynoopenuss APAVIVA
NPK(S) 15:15:15(10) u 10710MHTOBO#T MyKH Ha YPOXKaHHOCTh M OMOMETPUYECKHE TIOKA3aTEIH
pacTeHMil cajaTa LMKOPHOTO JHJMBHS, BBIPAILEHHOIO HAa KHUCJIOH JEPHOBO-TIOA30JIMCTON

CpC,Z[HCCYFHHHHCTOf/'I ITIOYBC B YCIIOBUAX KJINMaTHYECKOMI KaMEphI.
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Materials and methods

OOBEKTOM U3y4eHUs SBUIIMCH JIBA COPTa cajata UKopHoro >HauBus Green curled u
Munemu. Copr: Green curled npenocTaBieH OTJeIOM T'€HETHYECKUX PECYPCOB OBOLIHBIX U
O0axueBbiX KyiabTyp ®I'BHY «DenepanbHblii HccneqoBaTebCKuid 1eHTp Bceepoccuiickuii
WHCTUTYT T€HETUYECKHUX pecypcoB pactenuid umenu H.M. BaBumosa» (BUP), Noe karamora
BUP — K-13 (Bp 47). Ilpoucxoxnenue — Kanaga. Mecto penponykuuu — Maiikon (2009),
[Tymkus (2010).

Copt: Muneaun Bxmouen B ['ocpeectp mo Poccuiickoit ®enepauuu B 2013 r.
Opurunatop HM. CLAUSE S.A. (Opanmus). PekoMmenayercs Ui UCIIOJIb30BaHUS JTUCTHEB B
CBEKEM BHJEC W B KynuHapuu. Pannecrnienbiii. Po3eTka JMCThEB BEPTUKAIbHAA [0
NpUNOAHATON, BbicoTOM 20 cM, auamerpoM 32 cMm. JIMCT ANUHHBINA, CpeqHEN HWIMPHUHBI 10
IMPOKOro, 3eneHblid. CepAlleBUHA AIUIMITHYECKAsA, 3ejieHasd. OCHOBAaHUE CPEIHEH JKUIIKU
JTUCTa mHpokoe, O6emoe. Macca ToBapHoro pacrenus a0 600 r. YpoxaitHocTs 4,9 KI/KB.M.
Nzyuenue BusHust ynoOpenuss APAVIVA NPK(S) 15:15:15(10) na pactenusix canara
rukopHoro suHauBHs (Cichorium endivia L.) mpoBoanmiam B KOHTPOJIUPYEMBIX YCIOBHSIX
1a00paTOPHO-BETETALIMOHHOTO ONbITa B (huTonabopartopuu (puc. 1).

B ¢uronabopaTopun mnoaaepKUBaIM ONTHUMAIbHYIO TEMIIEpaTypy, BIaKHOCTh M
ocserienne. B omnsite ncnons3oBann daMibsl UnionPowerStar-40W-T, mivHa BOJIHBI JHOLOB:
cunuit (450 um), kpacubiii (660 HM). «CBeToBOW» neHb — 15 wacoB (¢ 7-00 mo 22-00).
CrniekTpanbHas XapaKTepUCTHKA OCBEIIEHHOCTH B IEPUO/ ITPOBEAEHUS dKCIIEpUMEHTa (puc. 2)
u3Mepsiach  crekrpogoromerpoM  «TKA-cmektp». BrnakHocTh TOYBBI B IIpolecce
BBIPALIMBAaHUS pacTeHUN mnojaepxkuBain Ha ypoBHe 60 % IIIIB. IlonuB npoBoauamn
TUCTWJUIMPOBAaHHOW  BoAoM.  OmbIT  ObUI  3@I0KEH  Ha  JEPHOBO-TIOA30JUCTON

CpemHeCyrIMHUCTOM mouBe: Tymyc — 1.76, pHkcl — 5.4, Hr— 4.46 mmons (9xB)/100 T.

Cxema omnbITa:

1 BapuaHT — KOHTPOJIH (0e3 ymoopenuii) — copt Green curled

2 BapWaHT — KOHTPOJIb (0e3 ynoopenwii) — copt Muneaun

3 BapuanT — APAVIVA NPK(S) 15:15:15(10) — (don) — copt Green curled
4 papuant — APAVIVA NPK(S) 15:15:15(10) — (®on) — copt Muneau

5 Bapuant — @on + [lonomurosas myka (JIM) no 1Hr — copt Green curled

6 Bapuant — ®oH + Jlonomurosas myka (/M) mo 1Hr — copt Muneaun
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Puc. 1. JlaGopaTopHO-BEereTallMOHHBIHN OIBIT 110 U3YYCHUIO 3P HEKTUBHOCTH
APAVIVA NPK(S) 15:15:15(10) Ha pacTeHusx canata IHKOPHOTO SHIAMBUS

Fig. 1. Pot experiment to study the effectiveness
APAVIVA NPK(S) 15:15:15(10) on chicory endive lettuce plants

B kauectBe ¢QoHa B TMOYBY BHOCHIM KOMIUIEKCHOE MHHEPAIBHOE YI00peHue
APAVIVA (NPK(S) 15:15:15(10)) mpousBoautcsi [TAO «DocArpo». A30T B ymoOpeHHH
npencrasied B gopme NHi, 90 % docdaToB cocTaBisioT BoIOpacTBOPUMBIE (POPMBIL.
Conepxxur B cBoém coctae 10 % cepet m 03-1 % MgO. pH 6,0-7,2, mno
IpaHyJIOMETPUYECKOMY COCTaBYy IrpaHyibl 1-6 MM (=97%).

Kommrekcuoe ynoopenune APAVIVA (NPK(S) 15:15:15(10)) BHOCHIIH TTepeT Kax 10
poTauuen S3HAUBHUSL.

CeipomonoTas nojaoMuToBas Myka (JIM) npousBesieHa u3 J0JI0MHUTa (MECTOPOXKACHUE
Bbopuunel, 'atunnckoro paiiona JlenmHrpaackoit obmactu). CoaepKUT B CBOEM COCTaBe
yraekucible coimu kaneiusa U Maraus (CaCOsz + MgCQOs3). Heiitpanu3yroias criocoOHOCTh
otceBa 84,5 % (CaCOs — 46,1 % + MgCO3 — 38,4 %). XuMu4ecKkuii coCTaB CHIPOMOJIOTOTO

JIOJIOMHTA TIpe/ICTaBjIeH B Tabnuiie 1.
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Taéauua 1. Xumudeckuii cocTaB JOIOMUTOBON MYyKH, %o

Table 1. Chemical composition of dolomite flour, %

DOI: 10.5937/ZemBilj2401035L

CaCOs .
. MgCOs Ni Cu Zn Pb Cd
84,5 0,00062 0,000146 0,00085 0,000976 0,016
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Puc. 2 CriextpanbHas XapakTepUCTHKa OCBEIIEHUs (PUTOIa00paTOpuu

Fig. 2 Spectral characteristics of the phytolaboratory lighting

J101OMUTOBYI0O MYKY BHOCHJIM B TIOYBY OJIMH Pa3 BO BpeMsl 3aKJIaJKH OIbITA U 3aTEM
m3ydanu B mocieaercTBuu. OmbIT ObuT 3amoxkeH 11 aBrycra 2023 roma. Macca mouBsl B
cocymax 2 kr. [loBropHocth 3-kpatHas. [lepen BbICA)KMBaHWMEM B COCYABI CEMEHA
mpopamuBanu B kiaumaroctare (tepmontomuHoctate) KC-200 mpu Temmepatype 20 °C.

KaJ'ICHI[apHHﬁ rpa(pmc IPOBCACHUA SKCIICPUMCHTA NPCACTABJICH B Tabm. 2.
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Tab6umua 2. Kanengapusiii rpaduk IpoBEACHHUS OIbITa

Table 2. Calendar schedule for conducting the experiment

3akagka KonmuectBo
BeicaxxuBanue o
Bhecenue Bhecenue CEMsH Ha Y6opka JIHEH ¢
Poranus BCXOJIOB B
APAVIVA | menunopaHTa | mpoparunBaHue o yposxas MOMEHTa
B KJIMMATOCTaT coeyat popanBaHus
L 11.08.2023 | 11.08.2023 14.08.2023 21.08.2023 12.11.2023 90
poTarus
2 01.04.2024 - 29.03.2024 05.04.2024 27.06.2024 90
poTarus

Craructuyeckyro  0oOpabOTKYy MPOBOAMIM IO METOAY JAWCIEPCHOHHOTO — aHam3a
omHodakropHoro ombita ([ocnmexoB, 2011) ¢ wmcmonbp30BaHWMEM MPHKIAAHBIX HPOTPAMM

Microsoft Excel.

Pe3yabTaThl M 00Cy:KI€HUE

Results and discussion

PesynbraTel wW3ydeHHMs BIMSHHSA BHECEHHS yHOOpPEHHS ¥ MEJIHOpaHTa Ha
OMOMETpHUECKHUE ITOKA3aTeNIN PA3IMYHBIX COPTOB cajlaTa LIUKOPHOT'O 3HIUBHS IIPEICTaBICHbI
B Tabn. 3. Kak BuUOHO W3 TpencTaBleHHBIX AaHHBIX, BHeceHue APAVIVA mpuseno x
YBEIIMYCHUIO BBICOTHI PACTEHHH cajlaTa MUKOPHOTO YHIUBUS. Jl0CTOBEpHBIE pa3nuius ObUIH
YCTaHOBJIEHBI Ha O0OMX HW3YYEHHBIX copTax. [Ipu 3TOM, B mepBOil poTanuu HamOoOIbIIEe
YBEJIMYEHUE BBICOTHI OBLIO BBISBIEHO B BapHaHTax C BbIpaliuBaHueM copra Munemu. B
MIEPBYIO OYEpE]Ib 3TO CBSA3aHO C 00pa30BaHUEM LIBETOHOCHOTO nobera. [o-Buaumomy, npuTok
AJIEMEHTOB THUTAHUs CIIOCOOCTBOBAJ YCKOPEHHIO MEpeXoja PaCTeHHA K TeHEpaTHBHOHN dasze.
Bo BTOpOIi poTannu 06pa3oBaHue IIBETOHOCHOTO MToOera B Bapuante ¢ BHeceHnueM APAVIVA
OBbUIO YCTAHOBIJIEHO Ha 000MX cOpTax 3HAMBHS (puc. 3).

BricoTa pacTenmii B BapuaHTax ¢ BHECEHHEM JOJIOMHTOBOW MYKH Yy OOOHMX COPTOB,
BBEIpAIIEHHBIX B TIEPBYIO POTAINIO, OblJIa TOCTOBEPHO BHINIE, YeM B KOHTPOJIBHOM BapHaHTE.
Bo BTOpOI#i poTarmu JOCTOBEPHBIEC Pa3Inius ObUIH BBISBICHBI TOJIBKO Y copTa Muenu (Tada.
3). Cnenyer OTMETHUTh, 4YTO M3BECTKOBAaHHE TIOYB JOJOMHUTOBOM MyKoil 1o ¢oHy
MHUHEpAJIbHOTO yIO0OpEeHUsl MPUBEIO K MHTMOMPOBAaHHUIO 00pa30BaHus IIBETOHOCHOTO mobera
(puc. 3). BHecenue ynoOpeHHs U MEIMOpaHTa MPHUBENO K YBEIMUEHUIO TUAMETpPa PO3ETKU
JUCTBEB. Y pAcTEeHUM IEpPBOM pOTAllMM YBEIMYECHHE [HAMETpa PO3ETKH B BapHaHTE C
BHeceHneM APAVIVA 1o cpaBHEHHMIO C KOHTPOJIEM IPOCIEKHBAETCS KaK TEHACHLUS, B

BapuaHTC C HU3BCCTKOBAHUCM ,Z[OHOMPITOBOﬁ MyKOfI BBIABJICHBI OTOCTOBCPHBIC pa3IMYUA. Yy
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paCTeHHﬁ, BbIpalliICHHBIX BO BTOPYIO pOTalllIO, JOCTOBEPHOEC YBCIMUCHUC JHAMETPaA PO3CTKHU

IMPOCIICIKUBACTCA BO BCCX BapHaHTaxX ¢ BHCCCHUEM CPCACTB XUMU3AIUU.

Tabéauua 3. Biusave ynoOpeHuii 1 MearopanTa Ha OMOMETpHYECKHE TTOKa3aTeNn PacTeHuil caara

IIHKOPHOTO YHIUBHS

Table 3. The influence of fertilizers and ameliorant on the biometric parameters of endive lettuce plants

BricoTa IInomans
. [Huamertp KonuuectBo .
Bapuanr omsita pacTeHwuii, ACCUMUITSIIMOHHOM
PO3ETKH, CM  JIUCTBEB, IIT )
cM MOBEPXHOCTH, M
1 porauus
1 Kontpous — copt Green curled 15,9 19,3 22 0,40
2 Kontpomns — copt Munenu 19,3 21,3 14 0,37
3 APAVIVA NPK(S) 15:15:15(10) —
(®on) — copr Green curled 181 23,1 >4 0,84
4 APAVIVA NPK(S) 15:15:15(10) — 320 23.7 29
(®on) — copt Muneau 0,54
5 ®on + (JIM) no 1Hr — copr Green 218 256 55
curled 1,03
6 ®oH + (JIM) no 1Hr — copt Muneaun 28,6 27,9 25 0,71
HCPos 2,8 4,3 9 0,17
2 porauust
1 Kontpous — copt Green curled 9,76 14,10 34 0,37
2 Kontpons — copt Munenu 10,88 14,14 24 0,28
3 APAVIVA NPK(S) 15:15:15(10) — 23,73 17,89 53
(®own) — copr Green curled 0,47
4 APAVIVA NPK(S) 15:15:15(10) - 25,36 19,74 41
(®oHn) — coptr Muneau 0,61
5 ®on + (JAM) no 1Hr — copr Green 13,81 18,24 52
curled 0,87
6 ®on + (JAM) mo 1Hr — copt Munenn 16,79 19,74 50 0,95
HCPos 5,61 2,14 7 0,22

Baecenue MHUHCPAJIBHOI'O YI[O6pCHI/IH " U3BCCTKOBAHUC TTOYB IMPUBCIIO K YBCIIMYCHUIO

KOJIMYECTBA JHUCTHEB U aCCUMUIIALIMOHHOMN MMOBCPXHOCTHU paCTCHI/Iﬁ OHAWUBUSL. I[OCTOBepHLIe

paznuuus ObUIM YCTaHOBJIEHBl y pacTeHUIl 000MX COPTOB B MEPBOM M BO BTOPOW pOTALIUAX

(Tabm. 3).
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--Lc°p1- aHgueuna Green Curled
| 2 portauus

KouTponb APAVIVA NPK(S) ®oH + [lonomuToBas
15:15:15 (10) - choH Myka no 1Hr

CopTt avgusua Munegm
2 potauus

é

Kontpon APAVIVANPK(S) @oH + [lonomutoBas
E 15:15:15(10) - choH Mmyka no 1 Hr

Puc. 3. Bnustaue ynoOpenuit Ha popMupoBaHrE BETeTaTUBHON MacChl paCTEHUH SHIUBHS
coptoB Green Curlel (A) u Munenu (B)

Fig. 3. The influence of fertilizers on the formation of the vegetative mass of endive plants of
the Green Curlel (A) and Milady (B) varieties
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Pe3y.]'II>TaTI>I HN3YUCHUSA BJIMUAHUA Ha ypO)I(aI;'IHOCTB pPa3IM4YHbIX COPTOB cCajlaTa HUKOPHOTO

SH/IMBUS TPEACTABICHBI B Ta0. 4.

Tabiuua 4. Biausiane ynoOpeHHH W MeNHOpaHTa Ha YPOXKAWHOCTh PACTeHWH cajara ITMKOPHOTO
SH/AUBHSL, T/COCYT

Table 4. Effect of fertilizers and ameliorant on the yield of chicory endive salad plants, g/pot

.. . Bo3znymHo-
Bapwanr obita 3enénas Maucca 3enénas macca cyxas macca
pacteHui JINCTHEB N
pacTeHui
1 poraunus

1 Kontpons — copt Green curled 70,98 66,42 8,70

2 Kontpomns — copt Munenu 69,71 65,11 10,77

3 APAVIVA NPK(S) 15:15:15(10) — (®on) — copt 126,35 118,60 16,90
Green curled

4 APAVIVA NPK(S) 15:15:15(10) — (®oHn) — copt 101,59 72,24 21,82
Munean

5 ®ou + (JIM) no 1Hr — copt Green curled 154,38 146,60 17,78

6 ®on + (JAM) mo 1Hr — copt Munean 126,34 106,69 21,82
HCPos 33,02 31,51 3,08

2 poranust

1 Kontpous — copt Green curled 66,73 62,74 9,40

2 KonTtpomns — copt Munenu 54,88 51,12 7,65

3 APAVIVA NPK(S) 15:15:15(10) — (®on) — copt 88,90 65,23 13,80
Green curled

4 APAVIVA NPK(S) 15:15:15(10) — (®oH) — copt 103,76 79,44 15,20
Munenu

5 ®ou + (JIM) no 1Hr — copt Green curled 127,60 122,08 14,28

6 ®on + (JIM) o 1Hr — copt Munean 148,30 139,32 16,18
HCPgs 29,42 30,33 2,96

Beixon 3enéHoi Macchl pacTeHUil epBoil poTallui B BapHaHTaxX 0e3 MCIHOJIb30BAHUSA
cpeactB xumusarmu coctaBua 70,98 r/cocyn y copra Green Curled u 69,71 r/cocyn y copra
Munenu. Buecenune APAVIVA npuseno k yBenuueHuto Omomacchl pacteHuid o 126,35
r/cocyn y pactenuii copra Green Curled u no 101,59 r/cocyn y copra Munenu. Cnenyer
OTMETHUTb, 4T0 y copta Green Curled GompIryro 4acTh MacChl PAaCTEHUS COCTABIISIET TOBAPHBIN
npoaykT — aucThs (93,86 %), y copra Munenn macca nucTheB coctaBmiia jumb 71,11 % ot
MacChl pacTeHHUs. DTO CBsA3aHO C 0Opa30BaHMEM y pacTeHU# copta Mwusenu 1IBETOHOCHOTO
noOera. BHeceHne n3BeCTKOBOrO MaTepHalia MPUBEO K YBETUUYEHUIO BBIXOa 3€TEHON Macchl
pacteHuit nepoii poramu 10 154,38 r/cocyn y copra Green Curled u 126,34 r/cocyn y copta
Munenu. [Ipu 3TOM, 1011 MacChl TUCTheB cocTaBmita 94,96 u 84,44 % cCOOTBETCTBEHHO.

3aKOHOMEPHOCTH, BBISBICHHBIE IO BBIXOAY 3€IEHOM MacChl PAaCTEHHW NEPBOU
poTaluy, MOBTOPHIMCH NpPU BBIPAIIMBAaHMM PACTEHUN BO BTOpyro poranuio. Crenyer
OTMETHTb, YTO BBISBICHHBIC PAa3NMUYUs 3€JEHOW MacChl PaCTCHHH B OOJBIIMHCTBE CIIy4acB

HOCWJIM XapaKTep TEHACHIIMM W HE BBIXOJWJIM 3a Tepeaesibl HaUMEHbBIICH CYIeCTBEHHOU
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Pa3HUIIBI, YTO CBSI3aHO C Pa3jIMYUAMU B BOJOMOTPEOJICHUM Ha Pa3HBIX CTaJAMUSIX Pa3BUTHUS
pacteHuii, popMHUpOBaHMH LIBETOHOCHOTO moOera U T.A. boiee TOYHO CyAWUTh O BIUSHHUH
yIoOpeHuit Ha YpOKaHOCTh MOXHO IO IAaHHBIM BO3TYITHO-CYXOH Macchl (Tadm. 4).

Buecenne APAVIVA nipuBeso K I0OCTOBEPHOMY YBEIUYCHHUIO BO3AYIITHO-CYXOM MacChI
pacTeHui, BIPAIICHHBIX B TIEPBYIO U BTOPYIO poTanuu. Macca pactenuii copra Green curled
YBEJIMYWIIACH TI0 CpaBHEHUIO ¢ KOoHTpoJeM ¢ 8,70 mo 16,90 r/cocyn B mepByr poTalyio U C
9,40 no 13,80 Bo BTOpYIO poTtanmio. Pacrenust copra Musenu yBelIMYUIIUM CBOIO OMOMAccy
omaromaps BHecenntro APAVIVA ¢ 10,77 no 21,82 r/cocyn B nepByro poTanuo u ¢ 7,65 1no
15,20 t/cocyn BO BTOpYyI poTaluio. BHeceHHe XUMHUYECKOro MenuopaHTa 1o (oHy
MUHEPAJILHOTO YJO0OpEHMsI HE MPUBEJIO K JIOCTOBEPHOW NMPUOABKE ypoKas 110 CPABHEHHUIO C
Bapuantamu ¢ BHeceHueM APAVIVA, xoTs ypokallHOCTh B cocyjgax Obula BbIIIE, YEM Y
BapUAHTOB C BHECEHHEM TOJIbKO MUHEPAILHOTO YIOOPEHHUS.

TakuM 00pa3oM, BHECEHHE MHHEPATbHOIO YIOOPEHMsI OKa3ajo IOJOKUTEIbHOE
BO3JICHCTBUE HA POCT U Pa3BUTEE SHAUBHS U IIPUBEJIO K YBEJIINYEHUIO YPOKANHOCTH PACTEHUM.
OpHako ycuieHHE MHUHEpAJIbHOI'O MHUTAHUS CIOCOOCTBOBAIO K YCKOPEHHOMY IEpPEXOAY K
reHepaTUBHOM (a3e pa3BUTHUS pacTeHUU, 0Opa30BaHHUIO I[BETOHOCHOTO MOOera W OTTOKY
MUTATENbHBIX 3JIEMEHTOB U3 JHCTHEB B CTEOENh. DTO OTPUIIATENHHO CKa3bIBACTCS HA BBIXOJIE
TOBapHOM MPOIYKIUU — JIUCTHSIX IUKOPHOTO cajara. BHeceHHe Hapsay ¢ MHHEpPalIbHBIM
y100OpeHneM H3BECTKOBOTO MaTepuana — JOJIOMUTOBOM MYKH Hapsy C YBEIHMUYEHUEM
YpOKalHOCTH pPacTEHUN CHocoOCTBOBAJIO MHIHOMPOBAHUIO YCKOPEHHOrO Iepexoia K

reHepaTHBHOﬁ (1)3.36 " YBCJIIMYCHHUIO BbIXOJA JIMCTHEB.

BriBoabI

Conclusion

1. Buecenne APAVIVA NPK(S) 15:15:15(10) npuBesno K JOCTOBEpHOMY YBEITHUSHHIO
BBICOTBI PACTCHUH caaTa IMKOPHOTo SHAMBUS. B mepBoii poTanuy HanOombllee yBeTHYCHNE
BBICOTHI OBLITIO BBISIBIIEHO y PAacTeHH copTa Mmuiienn B CBSI3U ¢ YCKOPEHHBIM 00pa3oBaHHEM
[IBETOHOCHOTO TIo0Oera. Bo BTopoii poTtaruu oOpazoBaHue IIBETOHOCHOTO TToOera B BApHAHTE C
BHeceHneM APAVIVA Obu1o ycTaHOBIEHO Ha 000MX cOpTax »HAMBHUS. V3BecTKOBaHME MTOYB
JOJIOMUTOBOH MyKOW 1O (pOHYy MHUHEpaJIbHOTO YIOOpEHHUs TNPHBEIO K WHTHOMPOBAHUIO
o0pa3oBaHMs IIBETOHOCHOTO mmodera.

2. Buecenne APAVIVA NPK(S) 15:15:15(10) u u3BecTKOBaHUE MMOYB JTOJIOMHTOBOM

MyKOI>'I MMPUBCIIO K YBCIWYCHUIO KOJIUYCCTBA JIMCTHCB U aCCHMHHHHHOHHOﬁ MMOBCPXHOCTU
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pactenuii SHANBUSA. JJocToBepHbIE pa3inyms ObUIM YCTaHOBJICHBI Y PACTEHUN 000UX COPTOB B
IIEpBOM U BO BTOPOH pPOTALUAX.

3. Ucnons3zoBanre APAVIVA NPK(S) 15:15:15(10) crocoOCTBOBAIO yBEITHUCHHUIO
3enéHoil Mmaccel pactrenui. Y copra Green Curled Gosbinyio 4acTh MacChl pacTEHUS
COCTaBJISICT TOBAPHBIN MPOAYKT — IUCTh (93,86 %), y copTra Musenu, B cBsi3u ¢ 00pa3zoBaHUEM
[IBETOHOCHOT'O To0era macca JUCTheB cocTaBuia ymuib 71,11 % ot maccel pacrenus. [lpu
M3BECTKOBAHMHU JIOJIS1 MAcChl JIMCTheB cocTaBmia 94,96 % y copra Green Curled u 84,44 % y
copta Muneau.

5. B Bapumantax c¢ npumeHenuem APAVIVA NPK(S) 15:15:15(10) ycraHoBieHO
JIOCTOBEPHOE YBEJIMYEHUE BO3JYILIHO-CYXOM MAacChl PacTeHUM, BBIPAILEHHBIX B INEPBYIO U
BTOPYIO poTanuu. M3BecTKOBaHME JOJIOMUTOBOM MyKOH HE TIPUBEIIO K IOCTOBEpHOU MprOaBKe

YpoOiKad 1o CpaBHCHUIO C BaphuaHTaAMU C BHCCCHUCM TOJIbBKO MUHEPAJIBHOT'O y,[[O6pCHI/I$I.
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Y1uuaj kommiekcuor hyopusa APAVIVA NPK (S) 15:15:15(10) Ha npuHOC 1
ouoMeTpHjcke mapamerpe 3ejieHe cajate enauBuje (Cichorium endivia L.)

Tatiana Lavrishcheva
St. Petersburg State Agrarian University, Pererburgskoye sh 2, 196601, St.-Petersburg, Russia

Izvod

VY KOHTPOJHMCAaHUM YCIOBUMA Y CAaKCHjH HMCIUTHBAHO je JI€JCTBO KOMIUIEKCHOT lyOpuBa
APAVIVA NPK (S) 15:15:15(10) Ha npuHOC 1 OHOMETPH]jCKE TTapaMeTpe pasInuuTHX COPTH
senene canate enmuBuje (Cichorium endivia L.). ¥V ¢uronaboparopuju je oxapkaBaHa
ONTUMAJTHA TEMIIEPATypa, BIAXHOCT M OCBETJhCHE. Y EKCIEPUMEHTY Cy KOpHIINEHE JTaMIIe .
UnionPowerStar-40W-T, TanacHe nyxune auone: miaBa (450 uwm), 1pBeHa (660 HM).
Ceetnocau nan je 6uo 15 caru (oxm 7-00 mo 22-00). ITpumena APAVIVA nosena je mo
noBehama BUCcHHE OMJbKE, IPEYHUKA JIMCHE pO3eTe, Opoja JIMCTOBA U FlbUXOBE aCHMUIIAIIH]CKE
noBpimHe. Ymnorpeba muHepaiaHor lyOpuBa noBena je a0 moBehama MPOIYKTHBHOCTH
Oowpaka. Mehyrum, moBehana MuHepanHa HCXpaHa JONPHHENA je YyOp3aHOM NPENacKy y
reHepatuBHy a3y pa3Boja Ouspaka, GOpMHpamy IIBETHHX U3JJaHAKa U OJJIMBY XPaHJbUBUX
MaTepHja 13 JINCTOBA y CTa0JbHUKY. TO je HeraTHBHO YTHIIAIO HA IPUHOC TPXKUIIHUX ITPOU3BO/IA
— JMCTOBA 3€JieHe cajiate IuKopuje. Jlomatak KpeyHOr Marepujaia (IOJIOMHUTHOI OpaliHa)
3ajeJHO ca MUHEepaJIHUM hyOprBoM nosehao je mpoJIyKTUBHOCT OMJbaka Kao M IOMOTao Ja ce
WHXUOMpa yOp3aHU Mperia3ak y TeHepaTuBHY (azy u moBeha MpuHOC JHCHE Mace.

Kwyune peuu: 3enena canata eHIMBHje, MHHEpaaHO yOpuBO, Kpeuame, OMOMETPH]jCKU
MOKa3aTeJbt, PUHOC
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