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B onumensnom nonesom onvime, 6 ycrogusix depnomopcroeo nodepesices 2. Couu,
usyyena skoHomuveckas sghghexmusnocms npumenenust maxkpo (NPK) u muxpoyooobpe-
nuti (Mg, Ca, B, Zn) na nonnosospacmmuvix pacmenusix uas (Camellia sinesis (L.)
O. Kuntze). Ilo obo0wennvim oannsim 3a nepuoo 2011-15 ee. nokazano, ymo npumene-
Hue 6opa, cmecu snemenmos (Zn+B+Mg), u eapuanmul ¢ 6Hecenuem Kanbyus u YUHKA 8
Onazonpusimusie O MEMEOPOIOCUYECKUM YCIOBUAM 2006l NPUGETU K YEeAUYEeHUIO YPO-
arcaitnocmu Ha 35, 22 u 17 %, coomeemcemeenno. lIpubasra ypooicainocmu ygeauyuid
npudsie Ha 80-180 meic. py6. Honoxcumenvuoiii s¢hghexm om enecenuss macHus, npo-
ABNAGUINTICS 8 Nepeble 2006l NPOGEOeHUsl ONBIMA, YIce He OMMEYAICs. 3ampanmsl HA
BHECEeHUe MOAbKO Me30- U MUKpOyoobpenuii cocmaesunu om 0,45 0o 22,0 % om cymmsi
OONOIHUMENBHBIX NPOU3BOOCMEEHHBIX PACX0008. [Iposedennslil ananus sKOHOMUYECKOT
aghghexmuenocmu noxazan, YmMo npumeHeHue YOooOpeHuil 6 Yaeeoocmee 8vi200HO, MAK
KAK YpOGeHb peHmabenbHOCIU HA 6CeX 6apuanmax npeeviuan 25 %, a npumenenue 00-
Pa u cMecu 31eMeHmMOo8 Yeeauiueailo peHmade bHoCns npouzsoocmea 0o 37-38 %, umo
07151 OMpaAcau 4ae6oOCMEA AGJISIEMCS CYujeCmMeeHHOl 6eNUYUHOTL.

Knioueewie cnosa: uaii, ypooicaiinocme, acpomexuuyeckue npuémvl, MAaKpo-
Y0obpenus, MUKpoyooopenus, 60p, Kanvyuli, YUHK, IKOHOMUYECKAs dhpexmueHocmy,
npuodsLIL, peHMAOETbHOCb.
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The economic efficiency of using macro (NPK) and micronutrient fertilizers
(Mg, Ca, B, Zn) in full-grown tea plants (Camellia sinesis (L.) O. Kuntze) has been
studied in a long field experiment in the conditions of the Black Sea coast of Sochi. Ac-
cording to generalized data for the period 2011-2015 it has been shown that the use of
boron, a mixture of elements (Zn + B + Mg), and options with the addition of calcium
and zinc in favorable weather conditions have led to an increase in productivity by 35,
22 and 17%, respectively. The increase in productivity has increased profits by 80-180
thousand rubles. The positive effect of the introduction of magnesium manifested in the
first years of the experiment, is no longer observed.

The cost of introducing only meso and micronutrient fertilizers ranged from 0.45
to 22.0 % of the amount of additional production costs. The analysis of economic effi-
ciency has shown that the use of fertilizers in tea growing is beneficial, since the level of
profitability on all options exceeds 25%, and the use of boron and a mixture of elements
increases the profitability of production to 37-38 %, which is a significant value for the
tfea industry.

Key words: tea, productivity, agricultural practices, macro-fertilizers, micronu-
trients, boron, calcium, zinc, economic efficiency, profit, profitability.
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Y nenpHbIN Bec ynoOpeHUil B MPUPOCTE YPOKash CEIbCKOXO3AHCTBEHHBIX KYJIb-
Typ CYIIECTBEHHO KoyieOnercs. Tak, B UepHO3EMHON 30He Halel CTpaHbl OH COCTaB-
nsiet 40-50 %, B He4YepHO3EMHOW 30HE, TAe NPeodNamalT MEHee IUIOJOPOIHBIC
JIE€PHOBO-TIOA30JIUCThIE U Cephie JieCHbIEe MOYBLI 10 60-75 % [1]. Tak u mpombIILIeH-
HO€ BO3/I€JIbIBAHNE YalHbIX PACTEHUI B 3HAUUTENBHON CTENEeHU 3aBUCUT OT MpUMEHe-
HUS ynoOpenuii, ux 3¢p(HEeKTHBHOCTh HA IUIAHTALMSIX COCTaBIseT mpuMepHo 50-60 %
oT o0meli 3¢ (PeKTUBHOCTH BCEX arpOTEXHUYECKHX MPUEMOB IO BhIpAIMBAHUIO Yasi [2].
HUx ponp BbIpaxkaercss B CO3JaHUM MOINHBIX, XOPOLIO pPa3BUTBIX pAcCTEHUH W
UX HACaXXAEHW, a MOApe30uUHbI MaTepuall W OMNaBIIME JIMCTbs, CKAIUIMBAIOLINECs
MEXIY PpsANaMH, CIOCOOCTBYIOT HAKOIUIEHHIO T'yMyca W YJIYULIEHHIO (PU3HUEeCKHX
cBoMicTB mouB [2, 3, 4, 5]. Bonbinoe 3HaueHHE UTPAET U TOJOXKUTEIBHOE BIIUSHUE
Pa3IMYHBIX BUOB yAOOPEHUI Ha 3aIUTHYIO PEAKLHI0 PACTEHHI B CTPECCOBBIX YCIIO-
BUsIX [6, 7, 8].

3aHsATHE YaeBOACTBOM SIBJIETCS OCTaTOYHO BBICOKO 3aTpaTHbIM aenoM. Ilo-
CJIEIHUE TOJIbl, OTMEUEHHbIE HU3KUMHU TEMIIAMU Pa3BUTHUS U3-3a HENPABWIBHON cuUCTe-
MbI MHHEPAJIBHOTO MUTAHUS YalHbIX [JIAHTALIUM, & UHOTJA U TIOJIHBINA OTKa3 OT yao0pe-
HUMH, IPUBENN K CHIDKEHHIO YPOBHS peHTabenbHOCTH B oTpaciu 1o 13-17 % [S].



B »T0Mi cBsI3u arpoTexHUYecKre padOThlI HOJKHBI OLEHUBATHCS C MO3HIUU 3KO-
HOMHYECKOU 3(P(HEKTUBHOCTH i pa3paboTOK Oojiee MPOrpecCHBHBIX 3Heprocoepera-
IOLINX MPUEMOB U TEXHOJOrui ynodpenwii [1, 9]. AkTHBHOE MpUMEHEHHE MaKpOyno0-
PEeHHUH, a TaKKe Me30- U MUKPOYIOOPEHHI SIBJISETCS BaXKHBIM (PAKTOPOM TOBBIIIECHUS
Ka4ecTBa PabOThI YaeBOJYECKUX MPEANPHUITUN C LENbIO YiIydleHus oomuieit sgdexTus-
HOCTH OTPAaC/IM KaK COCTAaBJIFOIIEH CENbCKOTO XO3AHCTBA. AHAIU3UPYs BIUSHUE OT-
IENbHBIX 3JIEMEHTOB Ha MPOAYKTUBHOCTb YAaHHOTO JINCTA, HE CTOUT 3a0bIBaTh U O TOM,
9YTOOBI MOJTyYaTh MPOAYKIIHIO BEICOKOTO Ka4eCTBa.

Paboter mo u3yueHuro 3¢p¢eKTHBHOCTH MPUMEHEHHUSI ME€30- 1 MUKPOYIOOpEeHUI
Ha YaiHbIX TUIAHTALUN B yCJIOBUSX YepHOMOpCKOro nobepekbs Poccun mpoBOIMIINCE C
2003 r. J{ns oneHKH ux sKoHOMIYECKOro dddexra Obu1 BoiOpan mepuon 2011-2015 rr.
DxcniepuMeHT ObLT 3anokeH Ha miomany 0,05 ra Ha 4aifHOH TIaHTaUMu pallOHUPOBaH-
Horo copta «Komxmma» (1983 r. mocanku) B 2003 1. mo cxeme (B kr/ra a.B.): 1) KoOH-
Tponb (poH) — N240P70K90; 2) pon + cepHokuchbiii marauii — Mg 60; 3) ¢on + cep-
HOKHCIBIN IMHK — Zn 4,3; 4) ¢on + 6opHas kuciora — B 6; 5) poH + cmech 31eMeHTOB
(Zn4,3+B6+Mg60) 6) don + kampumiiconepskamuii Marepuan — CaO 100. ITnomans
onerTHO# pensHKY — 10 M2, TToBTOpHOCTE 3-KpaTHas. ExkeronHo MukpoynoopeHus BHO-
csares Ha pone MakpoynodOpenuii (B noze N240P70K90 kr.n.B./ra) B BECEHHUH MEPUO.
J103bI Me30- U MUKpOYIOoOpeHuii monoOpaHbl B COOTBETCTBUH C JAHHBIMH, MOJYYESHH bl-
MH B IOJIEBBIX OIBITAX MO M3Y4YEHUIO 3()(HEKTUBHOCTH NMPUMEHEHHS Psifa 3TUX 3JIEMEH-
TOB Ha YalHBIX MJIAHTALMSAX B YCIOBUSX 3amanuou [ pysun [2].

Merteoponoruieckre mokasarenu 3a nepuoa uccnenosanuii (2011-2015 rr.) B 1e-
JIOM OBUIM COMOCTaBUMBI CO CPEOHMMH MHOTOJETHHUMHU JNaHHBIMH. OIHAKO OTHENbHBIE
rOIbl UMENTN OCTATOYHO SIPKO BBIPAKEHHBIE KOHTPACTHBIE METEOYCJIOBHsI, KaK OTHOCH-
TEJbHO OJIaronpHUsITHBIC ML KyJBTYphI Yasi, Tak U HeOnaronpusatHeie [10]. B Gmaronpu-
ATHBIE MO METEOPOJIOTHUYECKHM ycioBusaM rofel (2011, 2013, 2014) ypokaliHOCTB 4ast
copra Konxuna B cpeanem cocrasisuta 72-97 w/ra (puc. 1) u Obuta comocraBuMa ¢ mo-
TEHITUAJIEHO BO3MOXKHOH JIJIsl TOrO COpTa B TAHHOW KiuMaTudeckoit 3oHe [100-110 w/ra].

BapuabenbHocTh mokasarenedl mo romam cocrasisuia 13-30 %. JlocroBepHOe
YBEJIINYCHNE YPOKAHHOCTH B CPABHEHHUHU C KOHTPOJIEM OBIJIO OTMEUEHO Ha BapHUaHTaX C
BHECEHHEM 00pa, COBMECTHOTO PUMEHEHHUsI CMECH 3JIeMEHTOB (Zn+B+Mg), kanpuus u
nuHka (puc. 1) [10]. YpokaiiHocTe B OnaronpusTHBIN nepuox U ObLia BeIOpaHa Iis
yueTa 3 (HEeKTHBHOCTH ME30- U MUKPOYIOOpEHHH.

OCHOBHBIMH TIOKa3aTesIMA 3KOHOMUYECKOH 3(ddekTuBHOCTH sBisIFOTCS: cebe-
CTOMMOCTh 1 KT, py0.; CTOUMOCTb BaJIOBOM mpoaykuuu ¢ 1 ra, B ThIC. pyOd.; MpOU3BOA-
CTBEHHBIE 3aTpaThl HA | ra, ThIC. py0.; YUCTHIN Aox0xn ¢ 1 ra, ThiC. py0.; YPOBEHb peHTa-
6enpHOCTH, %. IIpOBeneHHBIH aHaNN3 MOKAa3aJ, YTO AOMOJHUTEIbHBIE 3aTPaThl Ha
BHECCHHE ynoOpeHuH M yOOpKy AONOJHHUTENbHONW MPOAYKLUHUM YBEJIHYUIUCH HA



32,3-183,9 ThIC. py0./ra, MpU 3TOM 3aTPaThl HA BHECEHHE TOJbKO ME€30- U MHUKPO-
ynoOpennii cocraBunu ot 0,45 mo 22,0 % OT CyMMBI JOMOJHUTEIBHBIX PAcXOIOB
(Tabn. 1), HO BCe OHM KOMIEHCUPYIOTCS YBEJIMYEHUEM CTOUMOCTH BAJIOBOH MPOIYKIIAH
u yucroro noxona. Ilpumenenne ynobpennii B 4aeBOACTBE 3KOHOMUYECKH BBITOJHO,
TaK KaK ypOBEHb PEHTA0EIbHOCTH Ha BCEX BapHAHTOB MpeBbimaet 25 %.
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Puc. 1. Ypoorcaitnocms uaiinozo nucma u npudaska K ypoxicaio
Hpu npuMeHeHuU Me30- u Mukposnemenmos, 2011, 2013 u 2014 e2., yea

Tabmmua 1 - DxoHoMuveckast 3(pPEKTUBHOCTD BIUSHUS MUHEPAJIBHBIX YIOOpEHUH
Ha MPOAYKTUBHOCTh YaliHOTO JucTa (ThIC. pyo., 2011-2015 1)

Bapuante! onbiTa

IToxasarenn N240P70 Zn+
Koo (x) Mg Zn B Mg+B Ca

CroumocTh BaJoBOH NPOAYKLNUU

o s 1003,8 | 1054,2 | 1171,8 | 1358,0 | 1353,8 | 1227,8

e L 802,1 | 8344 | 886,8 | 980,0 | 986,0 | 915,5

Ha | ra

BT.Y. JOMOJIHUTEIBHBIE: - 32,3 84,7 1779 | 1839 | 1134
Ha yA0OpeHus - 7,1 0,7 0,8 8.9 1,4
EZS’E;EEZHH(OS‘;O&};HTeHBHOH - | 252 | 84 | 1771 | 1750 | 112,0
Cebectoumocts 1 kr, pyo. 111,9 | 110,8 | 105,9 | 101,0 | 102,0 | 104.4
Yuctsiii qoxon ¢ 1 ra 201,7 | 2198 | 285 | 378 | 3678 | 3123

YpoBeHb peHTadenbHOCTH, %0 25,1 26,3 32,1 38,6 37,3 34,1




Hanbonee 3KOHOMHYECKH BBITOIAHBIM SIBJSUICS BApUAHT C NMPHUMEHEHWEM OOpPHBIX
ynobpennii. Ha HéM ypoxxaiiHOCTb yBemumnach Ha 35 %, unctbiii noxon Ha 176,3 Teic. pyo.,
a ypoBeHb peHTabenbHOCTH cocTaBmil 38,6 %. BapuaHT ¢ COBMECTHBIM MpPUMEHEHUEM
cMecH 3JeMeHTOB (Zn+B+Mg) Toke mokasan XOpoLHMe pe3yjbTaThl. Ha HEM ypoykaid-
HOCTb MOBbICHIIACh Ha 35 % u peHtabenbHOCTH coctaBmia 37,3 %. Takke CTOUT Bbiue-
JIUTh W BAPUAHTHI C BHECEHHEM KaJbIMeBbIX (22,3 % u 34,1 %, COOTBETCTBEHHO) W IMH-
kOBbIX ynoopenuit (16,7 % u 32,1 %, coorBercrBeHHO). [lonoxurensHblil 3QdexT oT BHE-
CeHUsl MarHusl, MPOSIBJISBLIMICS B NEPBble OBl IPOBEACHUS OIBbITA, YK€ HE OTMevalcs,
YPOXKAHHOCTh U PEHTA0ETBbHOCTD MPOM3BOACTBA HA HEM HAXONWINCH HA YPOBHE KOHTPOJIS.

IIpy MOJHOM LMKJIE W3TOTOBIEHHS 4Yas HaOMIOJAeTCs aHAJOTMYHAsl KapTHHA.
MaxkcumanbpHasi npuObLTE OblTa 3apKCHpPOBaHA HA BapHAHTE C NMPUMEHEHHEM OOpPHBIX
ynoOpeHuii, koTopas ysenndmiachk Ha 483 Toic. py0./ra. Ha BapuanTax ¢ npuMeHeHHEM
cMecH 3JIeMeHTOB (Zn+B+Mg), KambIHeBbIX U IIMHKOBBIX YIAOOpPEHHII OTMEYEH pOCT
npubsLM B 1,5-1,9 pa3 no cpaBHEHHIO C BHECEHHEM TOJIBKO MaKpOYIOOpEHHIA.

Takum oOpa3om, uccIenoBaHHs TIOKa3aIy, YTO MPUMEHEHHE Me30- 1 MUKpOoynoOpe-
HUH B ONaronpusTHBIC TOIBI aeT CYIIECTBEHHYIO NMPHOABKY ypoyKas, KOTOpas IMOBBILIACT
penTabenmpHOCTL Ha 7-13,5 %. IonoxwurenbHoe BiusiHME OOpa, [MHKA, KAJIBLUS U CMECH
37eMeHTOB (Zn+B+Mg) B Gonblueil creneH MposBIIIOCH B ONTUMAJIbHBIE IO METEOYCIIO-
BUSIM TOJIbI, T/i€ IPUPOCT ypOoxkaltHOCTH cocTaBuil 23-35 %. 3aTparhl Ha BHECEHHE TOJBKO
Me30- 1 MHKpoynoOpenuii coctamu ot 0,45 10 22,0 % oT CyMMBbI JONOJHUTENBHBIX pac-
xonoB. Hanboee 3KOHOMUYECKH BBITOJHBIM SIBJSUICS BAPUAHT C NMPHUMEHEHHEM OOpPHBIX
ynoOpenwnii. Ha véM ypoxkaliHOCT yBemmumiach Ha 35 %, a ypoBeHb peHTabeNbHOCTH CO-
crasui 38,6 %. BapuaHT ¢ COBMECTHBIM PUMEHEHHEM CMeCH dJieMeHTOB (Zn+B+Mg) Toxe
TIOKa3aJl XOPOIIHE Pe3YJIbTaThl. HA HEM YPOXKaHHOCTb MOBBICKIIACH Ha 35 % M peHTaden-
HOCTh cocraBmiia 37,3%. CTOUT BBINEINTD M BAPUAHTHI C BHECEHHEM KaJIbLIMEBBIX (22,3 % u
34,1 % cOOTBETCTBEHHO) M LIMHKOBBIX ynoOperuii (16,7 % u 32,1 % COOTBETCTBEHHO).
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