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IPOJIOHT TPOBAHHOE BJIMSIHAE KOPHEBOM
INOAKOPMKU CTUMYISITOPAMHU POCTA OJHO-

JIBYJIETHAX CAKEHIIEB KEJIPA KOPEHCKOI'O
(PINUS KORAIENSIS) HA ©X BUOMETPUYECKUE
IIOKA3ATEJIA B 8-IETHEM BO3PACTE

B.IO. Octpomenko

®@HI] buopasnoobpasus nazemuou buomset Bocmounou Asuu /[BO PAH,
2. Braousocmox

B crarbe npencrapieH aHaIN3 IPOJIOHIMPOBAHHOIO BIMSHUS KOPHEBOH MOAKOD-
MKH cTuMynsTopamu pocta Kpesanun, [{upkon 1 OnuH-OKCTpa OXHO-ABYIETHUX
CaXXeHIIeB Keapa Kopetickoro (Pinus koraiensis Siebold et Zucc.) Ha ux 6GuomeTpu-
YeCKHe [0Ka3arelay B 8-IE€THEM BO3pacTe. YCTAHOBJIEHO, YTO HAHMOONbIIMI CTH-
Mynupyomui 3pdexr Ha HapacTaHUE BBICOTHL, IPUPOCTA 110 BBICOTE U AUAMETPA
KOPHEBOW IICHKY Ca)XE€HLIEB OKa3ana KOpHeBas IOAKOpMKa CTUMYsiTopamu Kpe-
3auuH ¥ [{upkoH. JnuH-OKcTpa MeHee 9P eKTHBEH.

KawueBbie ciaoBa: crumymsaTopsl pocra, Kpesarus, [{upkon, OnuH-OKCTpa,
KeAp KOPEHCKUM, CAXKEHLbI, KOpHEBasl IOAKOPMKA.

THE PROLONGED INFLUENCE OF ROOT TOP
DRESSING OF KOREAN PINE (PINUS KORAIENSIS)
ANNUAL-BIENNIAL SEEDLINGS WITH GROWTH
STIMULANTS ON THEIR BIOMETRIC INDICATORS AT
EIGHT YEARS OF AGE

V.Yu. Ostroshenko

Federal Scientific Center of the East Asia Terrestrial Biodiversity FEB RAS,
Vladivostok, Russia

In the article the analysis of the prolonged influence of root top dressing of annual
and biennial Korean pine (Pinus koraiensis Siebold et Zucc.) seedlings with the
growth stimulants Crezacin, Zircon and Epin-Extra on their biometric indicators
at eight years of age is presented. It was established, that root top dressing with
the growth stimulants Krezacin and Zircon had the greatest stimulating effect on
the growth of height, increase in height and diameter of the root neck of seedlings.
Epin-Extra is less effective.

146



Keywords: growth stimulants, Krezacin, Zircon, Epin-Extra, Korean pine,
seedlings, root top dressing.
BBEJIEHUE

CocHa KenmpoBasi KOpeHCKas, W «Kenp» Kopehckuit (Pinus koraiensis
Siebold et Zucc.) sBisgeTCS OIHON W3 OCHOBHBIX JIECOOOPA3YIOMINX TTOPOI XBOH-
HO-IIMPOKOJINCTBEHHBIX JiecoB tora [Ipumopckoro kpasi. B HacTosmee Bpemst ero
mIomazns coctaBisieT 1948,6 Tric. ra (OdunnansHeiii caiit A mmuaucTpaun [pu-
MOPCKOTO Kpasi U OpraHOB HCIOJTHHUTENbHOU BiacT [Ipumopckoro kpas, 2022).
310 01HO U3 KpacuBeHIMX JepeBbeB rora [lamsaero Bocroka, ncnonssyercst s
CO3JIaHUsI NCKYCCTBEHHBIX HacaXXJeHUIl B mporecce o3eneHeHus. Keap kopeii-
CKHH MpUMEHSETCs Ui MHOTHX OTpaciell B HapoHOM Xo3siiicTBe. Ero npeBecuna
JIeTKasi, MATKast, IPOYHasi, pOBHOTO cTpoeHus. OHA XOpOIIO KOJIETCS U MOAJacT-
cst 00paboTKe, HEe TpecKaeTcs U He KOPOOUTCs, TOATOBeYHaA. SIBISETCS LEHHBIM
CTPOUTENBHBIM W MIJIOBOYHBIM MarepuaioMm. [IpuMeHsieTcst Aist U3roTOBICHUS
(aHepbl, pe3HBIX W TOKAPHBIX M3JEIHNH, aKKyMYJISITOPHOTO IIITOHA, KapaHJalleH,
IITYKaTypHOH ApaHKH, MATKOW MeOenu. Illnmikn, XBos Keapa HCHOIB3YIOTCS B
memuiHe (Ycenko, 1969).

Opnnako pyOka Jieca ¥ JIECHBIE MOKapbl MPUBOJAT K COKPAICHUIO €ro IUIo-
mazed u 3amacoB. B memsx coxpaHeHWs M BOCCTAHOBJIGHHS Kelpa, 3arOTOBKA
ero 3ampenieHa. Pacmmpsiiores o0beMbl paboT Mo JiecoBoccTaHOBICHHMIO. [1po-
BOJIITCS MCCIICIOBAHMS MO W3YyUYCHUIO HOBBIX, IEPCIICKTHBHBIX TEXHOJIOTHUI Jie-
COBOCCTAHOBJICHUS — YCKOPEHHOMY BBIPAIIMBAHHIO B JIECHBIX MUTOMHUKAX I10CA-
JIOYHOTO MaTepHaa ¢ MPUMEHEHHEM CTUMYJIATOPOB pocta (Anmmes, CHBOamos,
2013; bapsinukoBa, Myxuna, 2013; T'anguna, leBuenko, 2012; Huxkurenko,
I'yne, Kopoms, 2005; Octpomenko, 2015; Ilentenskuna, 2012; Poaun, [Tpoka-
3uH, Kazakos, Jlobanosa, [Tenrenskuna, 2017; Canmesud, 2019).

Hacrosimas pabora mocBsiieHa H3ydeHHI0 3()P()EeKTHBHOCTH NPUMEHEHUS
ctumynaTopoB pocra Kpesaumn, Llupkon m DnmH-DKCTpa Ha BBIpAIIMBaHHE
CaKEHIIEB KeJjpa KOpeicKoro.

Lenp wccnenoBaHUM — W3YYHATh CTHEMYIUPYIOMHANA SPQPEKT KOpHEBOU
MTOJJKOPMKH OJTHO-JIBYJIETHUX Ca)KEHIIEB KeJ[pa KOPEHCKOT0 BOJHBIMU PACTBOPaMHU
ctumynaTopoB pocta Kpesammu, ILlupkoH m OmnmH-DKCTpa B PasIMUYHbBIX
KOHLIEHTPALMSIX HA NX OMOMETPUYECKHE TIOKA3aTeN! B 8-JIETHEM BO3pacTe.

Hcxozst n3 mOCTaBICHHOM LEIH, PeIlalIuCh CIICTYOIHE 3a/1a9H:

— MPOBEACHUE B IIKOJIBLHOM OT/AEIEHUH MUTOMHHKA KOPHEBOH IOJKOPMKH
OJHO-JBYJICTHHX CQXKCHIEB KeApa KOPEHCKOro BOJHBIMH  pacTBOpPaMHu
ctumynaTopoB  pocra Kpesaumn, LlupkoH u  OnuH-DKCTpa  pasIMUYHbBIX
KOHLIEHTPALUH.

— QHAJIM3 BIMSHUS HCIBITHIBAEMBIX CTUMYJSITOPOB POCTa Ha HApaCTaHHUE
BBICOTBI, IPUPOCTA T10 BHICOTE M ANAMETPA MEHKN KOPHS 8-JIETHUX Ca)KEHIICB.

147



MATEPHUAJI 1 METO/IbI

OOBEKT UCCIIeAOBAHMN — 8-JT€THHE CAXKCHIIBI Keipa KOPEHCKOro, BEIPAICH-
Hble B nuToMHEKe ['opHO-Ta&xHoi ctaniun — punuana ®HIL buopasznoodpasus
JAIBO PAH. Becnoii 2015 rona TpéxieTHue cestHIBI Keapa OBIIM MepecakeHbI B
MTOJITOTOBJICHHYIO TTOYBY IIKOJIBHOTO OT/CJICHUS MTUTOMHUKA C pa3merieHuem 0,5
x 0,6 M.

B TeueHme BereTanoHHOTO TEPHOAA BBICAXKCHHBIC OJHO-JIBYJICTHHE Ca-
JKCHIIBI JIBa Pa3a B BETCTALIMOHHBINA MEPHO (10 HACTYTUICHHS IepHO/a HHTEHCHUB-
HOTO pocCTa MoOeToB) MOIKAPMITMBAIIA PACTBOPAMHU CTUMYIIATOPOB pocta Kpesa-
e, [upkon u DnuH-DKkerpa KoHUeHTpausMu 1 M / S mu 1 Mot / 10 11 BOABL.
KonTponem ciyKuin CaXeHIIbI, He MOJBEpraBIInecs KOpHEBOH monkopMke. C
3-ro rojsia pocTa IoJIKOPMKY Ca)KEHIIEB MPEKpaIIain. B TeueHne BereTaiinoHHOro
Tepro/ia 32 HUMH TPOBOINIH arPOTEXHUYECKUE YXOIbI.

Ha 8-0if ron pocta y ONBITHBIX M KOHTPOJBHBIX CAXKCHIIEB 3aMEPSUTH BbI-
COTY CTBOJIMKOB, IIPUPOCTHI 110 BBICOTE U AMAMETP KOpHEBOU mieiiku. [lomyuen-
HBIC JJAHHBIC CPABHMBAJIM 10 BapHaHTaM OIIBITOB, ITOJABEPTasi CTATHUCTHYCCKOMY
aHanmu3y B mporpammMe Microsoft Excel.

PE3YJIbTATHI HCCJIEJOBAHUM U OBCYXKJIEHUE

Kpesammun —  CHHTETMYEeCKHH aJanTOreH M HWMMYHOCTUMYJISTOD,
cuaTe3npoBaH B 70-x romax XX Beka B VpKyTCKOM HHCTUTYTE XMMHHU IO
pykoBoacTBOM akagemuka M.I. BoponkoBa. TpusraHOIaMMOHMEBAs COJIb
opTokpe3okcuykcycHor kucioTel C15H25N06. XapakTepu3yercss IIHPOKHM
CHEKTPOM OHOJOTMYEecKON aKTUBHOCTH. [Ipemapar Jerko pacTBOPHM B BOJE
W CHupTe, HepacTBOPUM B 3(pHUpe, MaJOTOKCHYEH, He 00JaJaeT MyTareHHbIM
nerictBueM (CIUCOK MECTUIUIO0B U arpoXuMuKaTos, 2017).

Crumynsatop LIupkoH —3T0 IpUPOAHBINA CTUMYIISTOP POCTa, OCHOBY KOTOPOTO
COCTABIIAIOT THIPOKCUKOPUYHBIC KHCIOTHL. I10Ty9eH n3 pacTUTENIFHOTO CHIPhS —
sxuHaneu (Echinacea). IlpemapaT He TOKCUYEH IS YEJIOBEKA M TETUIOKPOBHBIX
JKUBOTHBIX, HE 3arps3HsAeT TPyHTOBBIC BOABI. CTHUMyIHpyeT POCT, ILBETCHHE,
KOpHeoOpa3oBaHue, aKTUBH3HPYET IMPOIECChl CHHTe3a Xjopoduiuia, oblanaer
MIPOTHUBOBUPYCHBIM JieiicTBHeM (CIHCOK MEeCTUIHIOB M arpOXUMHKAToB, 2017).

Crumynsatop OnuH-JKCTpa — CHHTCTHYECKMH aHAJNOT  MPHPOTHOTO
¢uroropMona. AKTHBHU3UPYET B paCTEHUSX COOCTBEHHbIE (HUTOTOPMOHBI,
HEOO0XOANMBIC JJISI UX pocTa W pa3BUTHsA. CHIKAET COACp)KaHHE B PAaCTCHHUAX
HUTPATOB, COJICH TSDKENBIX METAJUIOB U paguoHyKiIna0B (CIHUCOK MECTUIMIOB U
arpoxuMuKaTos, 2017).

VYkazaHHBIC TpenapaTsl MOBBIIIAIOT BCXOXKECTh CEMSH, POCT, IIBETCHHE,
KOpHEeoOpa3oBaHue, aKTHBU3UPYIOT MPOLIECCHI CHHTE3a XJIOPO(DHILIA, OKa3bIBAIOT
3alIUTHOE JIeHiCTBHE MTPOTHB (PUTOMATOTCHOB PA3TUYHONW MPHUPOAsl (TpHOOB
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n Oakrepwuii). besomacHbl Uil 4enoBeKa, )KUBOTHBIX M IIOJIE3HBIX HACEKOMBIX,
9Kosioruyecku 6e3BpenHbl. BritoueHsl B CITUCOK TECTHINIOB M arPOXUMHUKATOB,
paspelleHHbIX K TNpUMEHEeHuI0 Ha Tepputopun Poccuiickoit ®enepauun.
CB00O/IHO pean3yI0TCs TOProOBOI CETHIO.

B pesynbrare npoBeIEHHBIX OMBITOB YCTaHOBJIECHO, YTO HMHTEHCHBHOCTH
pocTa HaJ3eMHOW YacTH Ca)KCHIEB 3aBHCUT OT MPHMEHSIEMOTrO CTUMYJISITOpa M
KOHIICHTPAIMU €TO PacTBOpA.

[TpumeHeHHBIE B OMNBITAX CTUMYJSITOPBI pocTa OKazainu 3(QPeKTHBHOE
BO3JICHCTBHE Ha POCT CaKEHLEB IO BBICOTE, MPUPOCTY IO BHICOTE M JHUAMETPY
meiiku KopHst. 110 1aHHBIM 3aMepoB, B KOHIE §-TO POCTa CaKEHIIEB MX BBICOTA
BappupoBana ot 1,55 (Omuu-Dkerpa) mo 2,10 M (L{upkoH) B KOHIIEHTpAIUH
crumynsitopa 1 v / 5 nmn or 1,60 (Onun-Okerpa) mo 2,53 m (L{upkoH) B
KOHIIEHTpalmu ctumyisitopa vt / 10 1, mpeBbicuB koHTpOIb Ha 3,3-40,0 u 6,7-
68,7%, cooTBeTCTBEHHO (Ta01., pric. 1). Pasmuuus ¢ koHTposieM cyiecTBeHHbI: T >
3. Haunbonee a¢pdexruBHbl ctumyisitops Linpkon n Kpesatus npy KOHIEHTpauu
1 M/ 10 11 BoztbI.

111 ma/5a

25 7

= 1ma/10 n

15 77

=
KonTpois Kpe3anun Hupxon nuH-JKCETpa

Puc. 1. BnusHue CTUMyISTOPOB pOCTa Ha HAPACTAHUE BBICOTHI §-TETHUX
CaKeHIIEB Kezipa Kopeiickoro. [lo ocm abcumcc — BapHaHTHI OMBITOB; MO OCH
opauHat — cpennss BoicoTa, M [Fig. 1. The impact of growth stimulants on the
growth of 8 year old Korean pine seedlings along the height. On the X-axis —
variants of the experiments; on the Y-axis — average height, m].

[Ipupoct mo BeicOTe caxeHIeB koiebascs B npeaenax ot 20,0 (Kpesarun)
1o 22,2 cm (OnuH-DKerpa) mpu KoHUeHtpauuu 1 ma / 5 o wu or 25,1 (Onus-
Okerpa) mo 57,0 em (Lupkon) npu koHuentparuu 1 M / 10 1. [IpeBbimeHue K
MOKa3aTessiM KOHTPOJIbHOM rpynmnbl coctaBuwu 11,1-23,3 u 39,4-216,7 %. bonee
s¢dexTuBHas KOHIEHTpalus pacTBopos 1 mut / 10 i1 (Tadm., puc. 2).

JluameTp KOPHEBOI1 IICHKK HAXOAWICS B penenax ot 2,4 (OnuH-DKCTpa) 10
3,5 cm (Kpesanun) B koHIeHTpauu npenapara 1 miu / 5 n u ot 3,0 (OnuH-Dke-
Tpa) 10 4,6 cMm (Kpesaunn) B koHueHTpauuu 1 mi / 10 1, mpeBbICHB KOHTPOJIb HA
14,3-66,7 u 42,9-119,0%, coorBeTcTBeHHO (Ta0II., prc. 3). OTMEUCH HAMOOIBIITHI
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Tabauna. IIponoHrHpoBaHHbIE ITOKA3aTeNIN POCTA §-JIETHUX CAKCHIEB Kelpa
Kopetickoro (Pinus koraiensis) mocie KOpHEBOW IOIKOPMKHA pPacTBOpaMH
crumyssitopoB 1 mii/ S nu 1 mu/ 10 i1 [Table. The prolonged growth indicators
of eight year-old seedlings of Korean pine (Pinus koraiensis) after root top
dressing with the solutions of stimulants of 1 ml/51and 1 ml/101]

Bricora, m IIpupoct 1o BbICOTE, CM HHaMeTP KopHEBOH
OICHUKH, CM
o] -] o]
B~ B~ B
3 -~ 8 & 3~
Bapuaur onbita g = =i =l
5 = % >§ 0:5‘ :§
M+m = E M+m e g M+m g F
5 & =1 5 &
Q Q @]
Kontpons 1,50 £ 0,01 18,0+ 0,1 2,1+0,1
Kpeszanun
Imin/5n 1,90+ 0,11 3,6 20,0 £0,1 14,3 3,5+£0,3 4.4
OTHOIIEHHE
. +26,7 +11,1 +66,7
K KOHTPOJIH0, %
Hupkox
I1m1/5n 2,10+ 0,03 18,8 21,1 £0,1 22,1 2,740, 43
OTHoIIIeHNE
N +40,0 +17,2 +28,6
K KOHTPOII0, %
Smua-SKkeTpa 1,55+0,01 3,6 22401 | 300 2,440, 2,1
ITmn/5n
OTHOIIEHHE \ 133 1233 1143
K KOHTPOJIH0, %
Kpesauuns 2,34 40,23 3,7 56,0+0,1 | 2714 4,6+0.4 6,1
1w/ 100
Omnowenne. +56,0 211,1 +119,0
K KOHTPOJI0, %
Uupron 2534001 | 736 | 570%02 | 1773 4,0+0,1 13,6
1M/ 100
Omowenne +68,7 +216,7 +90,5
K KOHTPOIII0, %
Snus-OKkeTpa 1,60 £ 0,01 7,1 251401 | 507 3,0£0,1 64
Tma/ 100
OTHOIICHHE . 16,7 139.4 1429
K KOHTPOII0, %
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TIOJIOKUTENBHBIN AP dekT cTumysstopa Kpes3alyH npy KOHIIEHTPAluK pacTBOpa
1 mn / 10 1, toe cpeaHuit tnaMeTp MICHKH KOpHs cocTaBmil 4,6 cM, TIPEBHICHB
nokaszaTeny KoHTposs Ha 119,0%.

60

111 ma/5a

50
401 =1 ma/10
30 {7

ap p>
20 7 £
10 {7 =2
0 L&

Konrtposn Kpe3aunun Hupxon SnuH-JKcTpa

Puc. 2. BiusiHne CTUMyISTOPOB pocTa HAa HapacTaHHE NPHPOCTA IO BBICOTE
8-nmeTHUX caxxeHIeB Keapa Kopetickoro. [To ocu abcryce — BapuaHThI OIBITOB; 110
OCH OpJMHAT — cpeaHuii npupoct mo Beicote, cM [Fig. 2. The impact of growth
stimulants on the growth of 8 year old Korean pine seedlings along the increase
in height. On the X-axis — variants of the experiments; on the Y-axis — average
increase in height, %].

5 o
p 111 mur/5a

41

*1., = L a/10

2 4

114

0 &

Kounrtpous Kpe3zauun Hupxon SnuH-JKCeTpa

Puc. 3. BausiHre cTUMYIIATOPOB pOCTa HAa HapacTaHUE JAWaMETpa IEeHKH KOPHS
8-nmeTHUX caxxeHIeB Keapa Koperickoro. [To ocu abcrycce — BapuaHThI OIBITOB; 110
OCH OpJIMHAT — CPEAHUH qUMeTp mmeikn kopHs, cM [Fig. 3. The impact of growth
stimulants on the growth of 8 year old Korean pine seedlings along the diameter
of root neck. On the X-axis — variants of the experiments; on the Y-axis — average
diameter of root neck, cm].

Ha 5-priiron poctay caxeHIneB keipa, 00pab0oTaHHBIX CTUMYJIATOpOM LimpkoH
OTMEUCHO paHHee [IBeTeHNE (pHc. 4), BTO BpeMsi Kak 0e3 00pab0TKN CTUMYIISITOpaMU
pocTa Kenp KOpEHCKH B HPUPOAHBIX YCIOBUSIX HAUMHAET IUIOJOHOCHUTH C
60-120 steT, a B KyJbTypax U HpPU XOPOIIEH OCBEHIEHHOCTH HAUYMHAET LBECTH
B 20-25-netHem Bo3pacte. PaHee 1BeTeHHE BEPOSTHO OOYCIOBIECHO HAIMYHEM
THJIPOKCUKOPUYHBIX KUCIIOT, BXOISIIMX B COCTaB Ipenapara.
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Puc. 4. 1{serenue S-neTHUX caxkeHleB keupa kopeiickoro [Fig. 4. Blossom of 5
year old Korean pine seedlings].

Becnoi12021-2022 rr. §-eTHHe CayKeHIIbI KeJJpa KOPEHCKOTo ObLIN IepeiaHbl
B ®HI buopasznoobpasust HazeMHO# O0uoThl BocTounoit Asuu JIBO PAH ms
03eJIeHeHUsI OKpecTHOCTeH I. Brnagusoctoka. [ToyueHs! akThl BHEAPEHUS.

3AK/JIIOYEHUE

Taxkum obpa3zom, ctumyisiTopsl pocta Kpesanun, Hupkon n OnuH-DKeTpa
OKa3bIBAlOT aKTUBHOE CTUMYJIMPYIOLIEEe AEHCTBHE HAa POCT Ca)XEHLEB Keapa
Kopeiickoro B 8-eTHeM Bo3pacte. BoIsiBiieHO, 4T0 3PeKT KOPHEBOH MOJKOPMKH
pactBopamu Kpesanuna u IlupkoHa, B CpaBHEHHMM C ONHHOM-DKCTpa, IO
OTJEJIbHBIM OKAa3aTeNsIM POCTa BBILIE.
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