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Annomayuza. IlpyuBeneHbl pe3ynabTaThl UCCIEAOBAHUS BIMSHUSA Ha POCT MOCAJOYHOIO Marepuaia
COCHBI 0OBIKHOBEHHOU (Pinus sylvestris L.) ¢ 3aKpbITOM KOPHEBOW CHCTEMOM Ha OCHOBE TEIUITMYHOTO
rxomrmiekca AY Pb «Jlecpecype» Pecriyomuku Bypsitus. Llenpro paboThl SIBUITOCH HCCIIEIOBAaHNE TEXHO-
JIOTHHU BBIPALMBAHUS CESHIEB COCHBI OOBIKHOBEHHOH Ha (DEHOIOTHYECKOE COCTOSIHUE U MOP(POMETPH-
YecKre IMoKa3aTeian MmocanoyHoro Marepuana. [lo cTaHmapTHBIM METOAMKAM ONPEAEISUINCH YCIIOBUS
BBIPAIMBAHUS CESHIIEB (TEMIIEPaTypa, BIAXKHOCTb BO3yXa U MOUYBbI, KUCIOTHOCTD IIOYBBI), IPOBOIH-
nuch QeHoJornYecKre HaOMIOAeHUS 38 Pa3BUTHEM CESHIEB, OMPEACIUTUCH OMOMETPpUIECKHE MTOoKa3a-
Tenu cestHueB. [Ipy BRIpamiMBaHUM CESHIIEB MCIIOIB30BAIMCH TOCTYITHBIE MUHEpPAJIbHBIE yIOOpEHUS:
pactBop Kanus nepmanranatra KMnO, (0,1 mi/10 i), ammodoc (20 r/m?), akBapun 5 (1 xr/1000 o),
axBaput 16 (1 xr/1000 1), cynepdocdar (34 r/m?), dpurocnopun-M (100 r/10 x), pakype (0,1 ma/10 1),
marorwz (0,1 ma/10 i), mupron (0,1 mi/10 1), cynsdar kamust (34 r/m?). OnrcaHsl CPOKH, BUABI YI0-
OpeHM ¥ XMMHUKAaTOB C YKa3aHHEM 03Bl BHECEHHUS. B TemIMyHOM KOMIUIEKCE Ha NMPOTSKEHUH BCETO
Meproja BEIPALIMBAaHUS CESHIIEB COCHBI OOBIKHOBEHHOH C 3aKPBITON KOPHEBOI CUCTEMOH MO/IeP>KUBA-
Jlach ONTHMAJNIbHAS BIAXKHOCTD 75 %, a Tak)ke KUCIOTHBINA O6anaHc mo4yBsl B mHTEpBate 5,0-5,5 pH. s
MOJIEPKAHNS KUCIIOTHOCTH TOYBBI MCIIOJIB30BATINCH MUHEPAIbHBIC YIOOPEHHS, CBOEBPEMEHHBIH I10-
JMB, ONTUMAaJIbHAs TEMIIEpaTypa B TEIUIUIIE, 3aTeHEHUE TETUINL, TPOBeTpUBaHue. MccnenoBanbl BICOTa
HaJ3€MHOW 9aCTH U TONIIMHA KOPHEBOU IIEHKH CTBOJIMKA CESHIIEB COCHBI B KOHIIE TIEPHO/IA BETETAIINN.
[IpennoxeHa TEXHOIOTHS BBIPAILIMBAHUS CESIHLIEB C 3aKPBITOM KOPHEBOM CHCTEMOM COCHBI OOBIKHOBEH-
HOM ¢ HauboJee Ka4eCTBEHHBIMH OMOMETPHUUECKUMH TTOKa3aTelsIMy ocagouHoro Marepuana. [Ipose-
JICHBI HCCIICIOBaHUS (PEHOIOTHYECKOTO PA3BUTHSI CESHIIEB, ONPEAeICHbI OHOMETPHUYECKUE ITOKA3aTeNn
BBIPAILIEHHOTO MMOCa0YHOro MaTepraia. C MOMOIIBIO IPUMEHSIEMON TEXHOJIOIMH YAAJIOCh BBIPACTUTh
394 TeIC. CesiHIIEB COCHBI OOBIKHOBEHHOH C 3aKPBITOM KOPHEBOH CHCTEMOH, YTO MO3BOJIMIO BOCCTAHO-
BUTH 179 Ta 1miomaaei, OTBEICHHBIX IO JIECOBOCCTAHOBJICHUE. Pe3ymbTaTsl HCCIeI0BaHUS TTOKa3aIl
BBICOKYIO IPMKMBAEMOCTh [T0OCAJOYHOI0 MaTepualla Ha JIECOKYJIBTYPHBIX Iiomansix — 87,3 %.

Knrwouesvie cnosa: cocHa 0OBIKHOBEHHAsI, CesIHELL, 3aKphITask KOpHEBask CUCTeMa, MUHEpaJIbHbIE Y0~
Openus, Topd, kKacceTbl, MOPHOMETPUIECKHIE TTOKA3ATEITH
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Abstract. The results of a study of the effect on the growth of the planting material of Scots pine
(Pinus sylvestris L.) with a closed root system based on the greenhouse complex AU RB “Lesresurs”
of the Republic of Buryatia are presented. The aim of the work was to study the technology of growing
seedlings of Scots pine on the phenological state and morphometric parameters of the planting material.
According to standard methods, the conditions of growing seedlings (temperature, humidity of air and
soil, soil acidity) were determined, phenological observations of the development of seedlings were
carried out, biometric indicators of seedlings were determined. When growing seedlings, available
mineral fertilizers were used: potassium permanganate KMnO, solution (0,1 ml/10 1), ammophos
(20 g/m?), aquarin 5 (1 kg/1000 1), aquarin 16 (1 kg/1000 1), superphosphate (34 g/m?), phytosporin-M
(100 g/10 1), racurs (0,1 m1/10 1), pinocide (0,1 ml/10 1), zircon (0,1 ml/10 1), potassium sulfate (34 g/m?).
The terms, types of fertilizers and chemicals are described, indicating the dose of application. In the
greenhouse complex, during the entire period of growing seedlings of scots pine with a closed root
system, an optimal humidity of 75 % was maintained, as well as the acid balance of the soil in the range of
5,0-5,5 pH. To maintain the acidity of the soil, mineral fertilizers, timely watering, optimal temperature
in the greenhouse, shading of greenhouses, ventilation were used. The height of the aboveground part
and the thickness of the root neck of the stem of pine seedlings at the end of the growing season were
studied. Based on the data obtained, a conclusion and recommendations for the cultivation of planting
material for a specific purpose are formulated. The technology of growing seedlings with a closed root
system of Scots pine with the highest quality biometric indicators of planting material is proposed.
Studies of the phenological development of seedlings have been carried out, biometric indicators of the
grown planting material have been determined. With the help of the applied technology, it was possible
to grow 394 thousand seedlings of Scots pine with a closed root system, which made it possible to
restore 179 hectares of areas allocated for reforestation. The results of the study showed a high survival
rate of planting material on forest—cultivated areas — 87,3 %.

Keywords: scots pine, seedling, closed root system, mineral fertilizers, peat, cassettes, morphometric
indicators
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BBez[elme 6yeTC$I Heﬂblﬁ KOMIIJICKC C BBICOKOTCXHOJIOIHMYHBIM

[locamouHblii Marepuan ¢ 3aKpbITOM KOPHEBOM  0OOpYIOBaHMEM: 3TO TEIUIMIBL, PETYISIS MHKPO-

cuctemoii (3KC) siBnsiercst Gonee KaueCTBEHHBIM IIPO-
JTYKTOM ¥ TpeOyeT CTPOTOro BBIOIHEHHS TEXHOJIOTH-
YEeCKHUX MPOLECCOB BblpammBanus. I momydeHus
00JIBIIOr0 KOIMYECTBA MOCAJOYHOTO Marepuaia Tpe-

KIMMaTa (TeMmreparypa, BIaKHOCTh, OCBEIICHHOCTH),
BEHTWIAIINS, CHCTEMa aBTOMATHYECKOTO TIOJIHBA, YIO-
OpeHre W 3ammrTa pacteHuit ot Oomesneil (bypues,
2014; Bacunbes, 2018; 3anecos u ap., 2002; CaxHoB,
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[TypsieB, 2015; 3nadeHue BbIpamuBanus..., 2016).
B psne ciaydaeB mpu MOIy4eHUM MOCAJ0YHOIO MaTe-
puana He JOCTUraeTCsl MOJOXKUTEIbHOIO pe3yibTara,
OonbIIol TPOOIEMON SIBISIETCS HU3KAasl IMPHXKHUBA-
€MOCTh Ha JIECOKYJIBTYpHBIX IUTOIaJAX (AHaHbEB,
2017; Tod u mp., 2019). ITocne BrIca)KMBaHUS HA JIECO-
KYJIBTYPHYIO IJIOIIA/b CESIHLBI COCHBI OOBIKHOBEHHON
(GOPMHUPYIOT HE SIKOPHYIO KOPHEBYIO CHCTEMY, a IIO-
BEPXHOCTHBIE KOPHH, YTO MMPUBOIUT K THOEITN CeSHIIEB,

HE OOCTUTIINX KOPHSAMHU YPOBHA KaHPIJ'IJ'IprHOﬁ BJIaru.

eab, MeToaMKA
M 00bEKTHI HCCJIeI0BAHM I

Lenpio paboOThI SBUIOCH UCCIICOBAHUE BO3MOXK-
HOCTH WCIIOJIb30BAHUS TIPOMBITIUICHHBIX METOOB
BEIPAIIMBAHUS CESHIIEB COCHBI OOBIKHOBEHHOH C 3a-
KpPBITOH KOPHEBOM CHCTEMOMU JIS CO3IaHUS JIECHBIX
KyneTyp B PecnyOnmuke bypstus. B uccrnemoBanmm
CeSHIBI COCHBl OOBIKHOBEHHOW OBUIH BBHIPAICHEI
B TernyHoM Komiuiekce AY Pb «Jlecpecypcy» Pe-
crryonuku bypsitist B kKaccerax Ui BBIpAIlMBAHIS
cesaieB PKJI-81H. Kaccers! ncrnonp3oBaimch B COOT-
BetcTBuM ¢ [OCT P 50962-96: BHeninne rabaputsl —
He MeHee 38 X 38 X7 cM, pa3mep sUeHKkH — HE MEHee
4,1x4,1x7,3 cM, KOJIMYECTBO sTueek — He Oomee 81,
00BbEM SUEHKH — HE MeHee 85 cM?, KOIIMYECTBO CESH-
ueB Ha 1 M?> — He MeHee 549, nHO sA4Yeliku B KacceTe
JIOTDKHO IMETh HIAPOBHIHYIO POpMY C OOKOBBIMH OT-
BEPCTHUSIMU, YTOOBI TOP(] HE BBHIMBIBAJICS MO BO3MCH-
CTBHEM BEPTUKAIBLHOTO TONWBA. JlJIs MPaBHILHOTO
U €CTECTBEHHOTO Pa3BUTHsI KOPHEBOM CHUCTEMBI CEsH-
1IeB B OOKOBBIX CTEHKAX STYCHKH 00513aTEIBHO TOJDKHBI
OBITH BepTUKAJILHBIC SN W HAMpaBisionue pedpa.
BokoBble m1eny Takxke IpeAoTBPAIaloT 00pa3oBaHue
HEJIOCTaTKa KUCIOpoaa B TOp(SHOM KoMe B siueiike
Y OMHOBPEMEHHO SIBJISIIOTCS IPSHAKOM TIPH dpe3Mep-
HOM TIOJIMBE, OJarofapsi OTKPHITHIM SYeiikaM H3ITUIII-
KM TTOJIMBOYHOM BOJbI JIETKO BBITEKAIOT U3 OTBEPCTUM
JTHA, 9TO JAaeT BO3MOXKHOCTH IOJIUBA TAKXKE CHHU3Y.
Oco0eHHOCTh OOKOBBIX IIIEJIEH B TOM, UTO B aKTUBHOI
(haze pocTa KOPHEBOW CHCTEMBbI OOKOBHIC KOPHH Ce-
STHITA COCHBI OOBIKHOBEHHOW CHIJIBHO Pa3BETBIISIFOTCS
U, JOXOIA N0 IIeJied B CTEHKAaX A4Y€eK, IO/IBEpraroT-
Cs1 BO3JICHCTBHUIO BO3/1yXa, KOTOPHIM, B CBOIO OUYEpE/b,
croco0cTByeT 00pa3oBaHUIO AKTHBHBIX KOPHEBBIX

KOHYMKOB.
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[lepBast poranus cesHueB BblpamieHa B 2021 T
u peanu3oBaHa B 2023 . Ha JNECOKYJIBTYpPHBIX IIJIO-
mangax. B mpomecce BeIpamyBaHus M0 CTaHAAPTHBIM
METOIUKAM OINPENe/SUINCh YCJIOBHS BbIpAIlUBaHUS
CEesHIIEB (TeMIIepaTypa, BIaXKHOCTh BO3AyXa U MOYBHI,
KHCJIOTHOCTb TIOYBBI), IMPOBOAMINCH (heHomornde-
CKue HaONIONEHUS 3a UX PA3BUTHEM, ONPENEISINCH

ux 6I/IOMCTpI/I‘I€CKI/I€ I1OKa3aTeCiiu.

Pe3yabrarthl u ux o0cyxaenue

Ilocamounslii MaTrepuan BeIpallliBajIcs B TEIUIU-
[aX W3 METAJUIMYECKOro KapKaca, CTOAIIMX Ha Oe-
TOHHOM (YHAaMEHTE U HOKPBITHIX MOJIMKApOOHATOM
C HaJM4YueM CHUCTEMEHI IpoBeTpuBaHus. KacceTsl paz-
MEIIATUCh Ha METAJUINYECKUX KapKacaxX, HarloIbHOE
MOKpBITHE — IIeOCHb MEJIKOW M KpYNHOW (hpakuu,
MOJUB B TEIUIMLAX MPHUMEHSJICS aBTOMAaTW4YecKUi
¢opcyHouHorO THMa pacheuieHus. [IpenBapurensHO
BOJa HaOMpaslach B €MKOCTH M CTOsIa 2—3 AHS JUIs
npuoOpeTeHns: aTMoc(epHoil TemImepaTypbl, 3aTeM
C TIOMOIIBI0 HACOCHOW CTAHIMM IMOJaBaJlach B Te-
el Taxke MCIOJIB30BAJICS METO[ 3aTCHEHUs U3
YKpBIBHOTO Marepuana B Terune Ne 1 u cetku ¢a-
cagaoit Mazaika Net-65 3arenstomieii B Termme No 2.

OpHa Temuua W3HaYaJIbHO CO3/1aBaJIach HOJ BbI-
palBaHue COCHBI OOBIKHOBEHHOM C OTKPBITOH KOp-
HeBo# cucremoii. ComtacHo m3MeHeHwsM B 11. 4 [1pa-
BUJI JIECOBOCCTAHOBIICHHS, BCTYNUBIINX B 3aKOHHYIO
cuiry 29.12.2021 1., Ne 1024 (O6 yTBepxneHuH mpa-
BUJ..., 2021), ObUTO MPHUHSITO pEIIeHHEe O BhIPAIIH-
BaHUM COCHBI OOBIKHOBEHHOH C 3aKpBITONH KOPHEBOH
CHUCTEMOHM, JUId 4ero Ha Irpsaax pa3MecTUIM MeTal-
TudecKkre Kapkachl. Ha kapkacel ObUTH yCTaHOBIIEHBI
PaMKH JUIS KacCeT, YTOOBI IPU HEOOXOOUMOCTH MOXK-
HO OBIJIO OBICTPO TMEPEHTH Ha BBIPAIIMBAHUE COCHBI
OOBIKHOBEHHOHM C OTKPBITOIl KOPHEBOW CHCTEMOM.
Pamku MetaymMyeckue A KacCeT UMEIOT ILUPUHY
1,20 cM, a nnunHy 1,98 cM, 9TO COOTBETCTBYET HIUPUHE
TPAIBI, paMKA TPHU HEOOXOIWMOCTH MOXHO OBICTPO
J€MOHTHPOBATb.

IIpu BBIpalIMBaHNM CESIHIIEB XBOMHBIX MOPOJ HC-
MOJIB30BaJICA TOPQ pe3Hoil u (pesepHsIil, ppakiuu
0-10 mm, pH 4,0-4,5, PGmix 1,0 kr/m?, cmauuBa-
fomuit pearent 0,1 /Mm%, peuent 4¢/1/5,2, o peko-
MEHIyeMOH METOAMKE NMPH TMOCaJKe MYIBIUPOBAHUE
KacceT IPOM3BOAMWIOCH BEPMUKYIUTOM CafOBBIM
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¢pakuuu 1-5 mm. [loceB ceMsiH MPOU3BOIMICS BPYd-
HYI0, IIPEIBApUTEILHO CEMEHA COCHBI OOBIKHOBEHHOM
oOpabarsiBanuchk B pactBope KMnO,, oTBepcTHA B Kac-
ceTe IO LIEHTPY AeNald ¢ MOMOLIBIO Ipecc-MapKepa.

Jnst  BeIpalMBaHUsl TIOCAJAOYHOTO MaTepHhaa
B 2021 r. HCTIONB30BAMCH MUHEPAILHEIE YIOOPECHHUS:
pactBop Kamnus nepmanranara KMnO, (0,1 mn/10 1),
ammodoc (20 r/m?), akBapun 5 (1 xr/1000 1), akBa-
pur 16 (1 xr/1000 ), cynepdocdar (34 r/m?), duto-
cnopus-M, (100 r/10 1), pakypc (0,1 mn/10 ), mu-
nHouux (0,1 mn/10 n), uupkon (0,1 mn/101), cynsdar
kaius (34 v/m?). TlpuBenena TabawIa MTPHMEHIEMBIX
yaoOpenuit B TermmmaHoM komiuiekce AY Pb «Jlec-
pecype» Ajsl BBIpALMBaHUs CESIHLIEB COCHBI OOBIK-

HOBEHHOM € 3aKpbITOW KOpHEBOM cuctemou. B Ten-
JUYHOM KOMIUJIEKCE Ha MPOTSDKEHUU BCETO IMepuoja
BBIPAIIMBAHUS CESHIIEB COCHBI OOBIKHOBEHHOH C 3a-
KPBITOW KOPHEBOM CHCTEMOMW MOIIEPKUBAINCH OTH-
MalbHas BIIAXHOCTH 75 %, a TakkKe KHCJIOTHBIH
bamanc moussl 5,0-5,5 pH, 1 onpeneeHniA NCTIOh-
30BajIMCh OecrpoBomHas MeTeocTaHius First avstria
Fa-2461-6 BA, pH-merp iTuin. [dns mnomnepxanus
KHCJIOTHOCTH TIOYBBI CITY)KUT TPABHIILHOE W TPaMOT-
HOE TpPHUMEHEHHWE MHHEPaJbHBIX YHNOOpeHUi, cBoe-
BPEMCEHHBII MOJIMB, ONTUMAaJIbHAS TEMIIeparypa B Tell-
JUIIe, 3aTCHEHUE TETUTUI], IpoBeTpruBaHue. B tadm. 1
MIPUBEIEHBl TEXHOJIOTHYECKHE MapaMeTphbl BHECEHUS
YAOOpEHUI U XUMHKATOB TIPU BBIPAIIIMBAHUY CESHIICB.

Tabnuya 1
Table 1

YnoOpeHHst 1 XUMUKATBI, UCIIONB3YEMBIC B TEIIIUIIE JJIs1 BEIPAITUBAHUS CESHIIEB COCHBI OOBIKHOBESHHOM

Fertilizers and chemicals, used in the greenhouse for growing seedlings of scots pine

HaumenoBanue Keamduxars Cocras Konugectso Hcnonb3oBanue
Name Qualification Quantity Using
O0paboTka ceMsiH COCHBI
Kamns OOBIKHOBEHHOI — BpeMst
AHTHCENITHUECKOE 3aMa4uBaHus 2 4 B IIACTMACCOBOM
NepMaHraHar 1 Mi/10 n
Potassium CpeICTBO KMnO, 1 ml/101 EMKOCTH. O0pabotka Kaccet
Antiseptic remedy Processing of common pine seeds
permanganate soaking time is 2 hours in a plastic
container. Processing of cassettes
1 pa3 mpu mocaske B KacCeThbl
Ammodocka MunepabHoe N_15% . C nepeMennBanueM Topga
(Ammodoc) 6cHIL P.O<— 15 % 20 r/m B EMKOCTH
Ammophoska }1\/20 PCHHC 2-3 o 20 g/m? 1 time when boarding at the
ineral fertilizer K,0-12 % .
(Ammophos) checkout, you mix the peat
in itbones
BoznopacTBoprMoe MHHEPATEHOE
N 18 % ynoopenwue. [lepsas monoBrHa
AxkBapuH 5 MunepansHoe P,05 18 % 1 k/1000 1 HIOHSI, aBTOMaTHUYECKasi CUCTEMA
Aquarin 5 ynoopenue K2 % 1 ke/1000 1 MOJIMBa
Mineral fertilizer Mg 1,5 % & Water-soluble mineral fertilizer.
Cepa, S+ The first half of June, the automatic
MHUKpPO3/IEMEHTBI system is alive
N-6 %,
P,05— 12 %,
BonopactBopumoe K,0-36 %,
KOMIUIEKCHOE MgO -2 %, BonopactBopumoe MuHepansHOe
Axsapas 16 MHUHEpaJIbHOE S—4%, yaoOpeHue, repBast HOJIOBUHA MO,
Aquarin 16 yIoOpeHHe C XeJIaTHBIMH | MUKPOIJIEMEHTHI: 1 xr/1000 aBTOMATHYECKAs CHCTEMA TIOITHBA
MHUKpPO3JIEMEHTaMHU Fe (ATIIA) — 0,054 %, | 1 kg/10001 Water-soluble mineral fertilizer
Water-soluble complex Zn (O[ITA) - 0,014 %, the first half of July, automatic
mineral fertilizer with Cu (OATA) - 0,01 %, irrigation system
chelated microelements | Mn (3TA) — 0,042 %,
Mo — 0,004 %,
B-0,02 %
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Orxonuanue mabon. 1

The end of table 1
HaumenoBanue Keammramss Cocras Konnuectso Hcnonb3oBanue
Name H Qualification Quantity Using
[Tpon3BoOMIIOCH ONPBICKUBAHHE
XBOU COCHBI OOBIKHOBEHHOM
®durocnopun-M L cucremoi nosusa «OKyx»
. OyHrUIUA Bacillus subtilis 100 r/10 n ’
Phytosporin-M . . . - HIOHB-HIOb
Fungicide Live Bacillus subtilis 100 g/101 . .
. The pine needles were sprayed with
bacteria « »
the usual polyva “Beetle” system
June-July
ITpon3BOIMIIOCH ONPBICKHBAHIE
Or Gonesneit XBOU COCHBI OOBIKHOBEHHOH
Pakyc, mHHOIL @y XBOHHBIX 0.1 /10 71 cucreMoii monusa «XKyx» 2 pasa,
Rakus, pinocid | Fungicide From coniferous 100 g/101 | pioHe-Hodh
P & diseases Pine needles were sprayed with
the usual “Beetle” irrigation system
2 times June-July
PerMTclp pocra ITpon3BOMIIOCH ONPBICKMBAHHE
pacTreHuit, 6 N
HMMyHOMOIYUpYIOIIEE | OT CTPECCOBBIX XBOM COCHBI ODBIKHOBCHIIOH
. 1 /10 1 cucteMoif mommBa «Kyx».
upron CpeacTBoO IIOTOAHBIX YCIOBUI
' .. 1 ml/101 Wronp-aBrycr
Zircon Immunomodularizing Plant growth regulator, . .
The pine needles were sprayed with
agent from stressful « "
. the usual polyva “Beetle” system.
environmental Tulv-Aueust
conditions y-Augl
BonopactBopumMoe MuHepaibHOE
ynoOpeHue, epsas MOJIOBUHA
_Nno
Cysbdpar Kammsi MuHepaibpHOe N-0 0A> 1 x1/1000 1 aBrycTa, aBTOMaTH4Yeckas CucTeMa
Potassium sulfate | YA0PCHHE P=0% 1kg/1000 1 TIomHBa
Mineral fertilizer K-52% & Water-soluble mineral fertilizer
the first half of August, automatic
irrigation system

Ilo pesynasraTam OHOMETPHUYECKMX IOKa3are-
JIe BBISIBIIEHO, YTO CESHIIBI, BHIPAIIEHHBIC TI0 OITBI-
Ty 2021 1T, B BECEHHE-JIETHHMI Mepuoj (Mai-ceH-
TSAOPh) MOCTUINIM TEXHUYECKON CIEIOCTH COTIIACHO
OCT 56-98-93. IIpoBeneHHBIE OMOMETPUYECKUE H3-

11

10

Bricora, cm
Height, em
<%} O

-~

Meperust 405 cesHIeB COCHBI OOBIKHOBEHHOW C 3a-
KpPBITO KOPHEBOW CHCTEMOW MO3BOJMWIMA BBIABUTH
OTIpE/ICIICHHBIE 3aKOHOMEPHOCTH (PHCYHOK) B POCTE
¥ pa3BUTHH TOcagodHoro Marepuaia (Mopdomerpu-
YeCKHe MmapamMeTpsl. .., 2014).

y = 0,163x% - 1,6611x2 + 5,7331x + 0,6333

R?=0.,9687

10

11 15 16

JnaMeTp KopHEBOH MeHKH, MM
The diameter of the root neck, mm

B3auMoOCBs3b BBICOTHI U JUAMETPa KOPHEBOM LIEHKHU CEHIIEB
The relationship between the height and diameter of the root neck of the senets
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B Tabn. 2 npuBeneHsl pe3ynbTarhl (heHOIOTHYe-
CKHX HaOIONCHUH 3a CesHIIaMU, HAaYMHAass C MOMEHTA
II0CeBa CEMSTH U 3aKaHYHMBAS TICPUOIOM TTOKOS.

[IponsBeneHHoe HaOMIOIEHHE IO COCTOSHHIO
Ha 24.08.2021 1. moka3ajno, 4To ¢ 9 OKTAOps COcHa
o0bIkHOBeHHAS ¢ 3KC HaXOIUTCS B COCTOSIHHH ITOKOS,
Mop(doMeTpuiecKie oKa3arend He YBeITHIHBAIOTCA.
He Ha Bcex cestHIax mpou3onnio GopMUPOBAHUE TTOY-

KH, 9TO TOBOPUT O TOM, YTO KOJMYECTBO MaKpOdJIe-
MEHTOB 0Ka3aJ0Ch HEAOCTATOUHBIM, YTO HE T03BOJIH-
5o nonyunts 100 % pe3ynbrarsl A GopMHUpOBaHUS
CTaHIapPTHOTO IOCAJ0YHOTO MarepHuayia (OCTaBJIECHBI
Ha nopamuBanue) (OO yrBepkacHuu. .., 1995). B mae
2022 1. cesHIBI OBUTH BBICAXKEHBI HA JICCOKYIBTYP-
HBIX TUTOMIAAX. [IpMKrBaeMOCTh CEesHIIEB COCTaBH-
ma 87,3 %.

Tabnuya 2
Table 2

DEHONOIMYECKOE PA3BUTHE CEHIIEB € 3aKPBITOM KOPHEBOM CUCTEMOM

Phenological development of senets with a closed root system

IIpomomxwu- Bospacr cesnies
Mopdonoruyeckast XapakTepHCTHKA TEIBHOCTb, (c MOMeHTa moceBa),
Denodaza CesIHIICB JHEH JTHU
Phenophase Morphological characteristics Length The age of the seedlings
of seedlings of residence, (from the moment
days of sowing), days
Ot noceBa 10 nosiBIIeHUs Bcxo10B (1iepBsiii moces ¢ 3KC
CeMeHa npeiBapuTeIbHO
25.06.2021 1.), monmuB — 2 pa3za B IeHb (YTpO, BeUep).
00paboTaHbI B pacTBOPE
[MpoBerpuBanue, Mo IEpKaHNe BIKHOCTH B TEIUIHIIE.
I HepMaHTaHaTa KaJus
epsble Bcxob! nosisuiuch 03.07.2021 .
IIpopacranue . (KMnOy), Bpems
(t.e. yepe3 9 mHel noce nocaaKu)
CeMsIH . . . 9 00paboTku 2 Jaca.
L From sowing to the emergence of seedlings (the first sowing
Seed germination . . - : The seeds were pretreated
with ZKS on 25.06.2021), (watering — 2 times a day (morning, . X .
; S . .7 in a solution of potassium
evening)). Ventilation, maintenance of humidity ermanganate (KMnO,)
in the greenhouse. The first shoots appeared on 03.07.2021 p ganae (& 4
. ; processing time is 2 hours
(i.e. 9 days after planting)
[MosiBnenne Han noBepxHOCTBIO cyOCTpaTa MOSIBISIFOTCS Ha THIIOKOTHIISIX
BCXOJIOB CEMEHHbIE TIOKPOBBI 35 11-14
Emergence Seed coats appear on hypocotyls above the surface
of seedlings of the substrate
PasBeprriBanue
cemsinoeit Cemsiionu cOpachIBatOT CEMEHHBIC TOKPOBBI U PACITyCKaIOTCSI 35 14-16
The unfolding Cotyledons shed their seed coats and bloom
of the cotyledons
[osiBnenue novxu
3a4aTOYHOTO Mexay ceMsIoNIsIMU 3aKIIaIbIBaeTCsl OyrOpoK ¢ SIpKOit
nobera okpackoil. BHecenue ynoopenus: ammodoc 3 19-21
The appearance A tubercle with a bright color is laid between the cotyledons.
of a bud of Fertilization of Ammophos
rudimentary shoot
Hauano pocra Hacrosei xsou. PopMHUPYIOIUECS XBOUHKH
MPHOOPETAIOT 3eJICHBIH LBET, UX UTHHA COCTABIISIET OKOJIO
PasBeprriBaHne TIOJIOBUHBI JUTMHBI CeMsI0Nel (IIPOM3BEICHO ONPHICKUBAHNE
XBOHU XBoH B Kaccerax durocnopuH-M) > 21-23
The deployment The beginning of the growth of real needles. The needles that
of needles are forming turn green, their length is about half the length
of the cotyledons, (needles were sprayed in Phytosporin-M
cassettes)
Vexopenite VBenuueHue KOJHHeCTBa (OPMHPYIOIIUXCS XBOMHOK. )
pOCTa XBOH JmiHa 00pa3oBaBIIeiicss XBOH paBHA JJIMHE CeMsIIoeH
Accelerating (BHECEHO y100penne aKBapun-5) . 3-5 24-27
the growth An increase in the number of needles forming.
of needles The length of the formed needles is equal to the length
of the cotyledons (fertilizer Aquarin-5 was introduced)
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Oxonuanue mabin. 2

The end of table 2
[Iponomxu- Bospacr cestnies
Mopdonoruyeckas XapakTepUCTHKa TEIBHOCTb, (c MOMeHTa moceBa),
®denodaza CESHIIEB JHEH JTHU
Phenophase Morphological characteristics Length The age of the seedlings
of seedlings of residence, (from the moment
days of sowing), days
ONHUKOTUIIbHAS YaCTh CTBOJIMKA TIPUIIOTHAMAET
c(hOpMHPOBABIIYIOCS XBOIO HaJl YPOBHEM MPUKPETUICHUS
Pocr cemsiionel. YBelMueHre KoIM4ecTBa XBOMHOK Ha OCEBOM
SMUKOTUIBHOMN nobere. OOpasyercs Bropoit psn cemsoneii. Mner
YacTH MOOEroB Ppa3BeTBIICHUE TI00ETa U MPUPOCT OOKOBBIX TOOETOB XBOU 35 27.31
The growth The epicotylic part of the stem lifts the formed needles above
of the epicotylic the level of attachment of cotyledons. An increase
part of the shoots | in the number of needles on the axial shoot. A second row
of cotyledons is formed. There is a branching of the shoot
and an increase in lateral shoots of needles
Hapacranue Temrtsl 00pa3oBaHKsl XBOMHOK U YBEIUUCHHUE IUIOMIA N
HaJ3eMHOU UX Ha MOBEPXHOCTH (U3 KAacCeT MOSBIISIOTCS KOPHHY,
YaCTH COCHBI BBIXOJISIIIHE 32 MPEEIbl [TyOUHbBI KACCETHI).
OOBIKHOBEHHOM Breceno ynobpenue akpapua-16 10-12 3742
The growth of the | The rate of formation of needles and an increase in their
aboveground part | surface area (roots appear from cassettes that go beyond the
of the Scots pine depth of the cassette). The fertilizer Aquarin-16 has been added
Temrrel 00pa3oBaHMsI XBOMHOK U YBEINUSHHUE TUIOMIAIH HX
Ha TOBEPXHOCTH (U3 KacCeT MOSBISIIOTCS KOPHH, BEIXOASIINE
Hapacrane 33 IpesieNtbl DIyOUHBI KACCETHI). q)Ole/lpOBaHI/leuHO‘{KI/I, JUTHHA
. HAJ36MHOM YaCTH CEsSHIIA COCHbI OOBIKHOBEHHOW COCTABIISIET
HaJ3eMHOM N
5-8 cm, kopHeBas meiika — 5—12 M. Baecenue ynobpenus
HACTH COCHB cynepdocoar, putocnopun-K
OOBIKHOBEHHOH ynep > P . . . 10-15 57
The rate of formation of needles and an increase in their area
The growth of the
on the surface (roots appear from cassettes that go beyond the
aboveground part .
: depth of the cassette). Bud formation, the length
of the Scots pine . .
of the aboveground part of the scots pine seedling
is from 5-8 cm, the root neck is from 5-12 mm.
Fertilization of Superphosphate, Phytosporin-K
Temrtel 00pa3oBaHMsT XBOMHOK U YBEINUSHHUE TUTOMIAIH HX
Ha TIOBEPXHOCTH (M3 KacCeT MOSBIISIIOTCS KOPHH, BEIXOISIINE
Hapacrane 3a IPEIeNtbl 1Ha KacceThl). DopMUpOBaHUEe TOUKH, JUTHHA
. HAJ36MHOM YaCTH CEsSHIIA COCHBI OOBIKHOBEHHOW COCTABIISIET
HaJ3eMHOM N
5-8 cM, kopHeBas mieiika — 10-20 Mmm. BHecenue ynoopeHus
YacTH COCHEI
N cynbdar xamust, purocnopuH-K
OOBIKHOBEHHOH . . . . 30-35 92
The rate of formation of needles and an increase in their
The growth of the .
surface area (roots appear from cassettes extending
aboveground part b .
: eyond the bottom of the cassette). Bud formation,
of the Scots pine .
the length of the aboveground part of the scots pine
seedling is from 5-8 cm, the root neck is from 10-20 mm.
Fertilization of Potassium sulfate, Phytosporin-K
Iepexon pactennit H3MeHeHue 11BeTa XBOU OT (PHOJIETOBOTO JI0 TEMHO-0YPOTO.
B COCTOTHHC HOKOA | 110y c(hopMUPOBAHEI HE y BCEX CESHIIECB
The transition PMHD y 10-15 107
The color of the needles changes from purple to dark brown.
of plants to a state 1l seedlines h d
of rest Not all seedlings have buds

BoiBoabI
Ha
MOXKHO CJeJlaTh Cleaylole BbhIBoAbl. [lpemmoikeH-

OCHOBAaHMHM IPOBCACHHBIX I/ICCJ'ICI[OBaHI/Iﬁ

HbIIl TEXHOJOTMYECKHUM MpOIeCC BBIPAIIUBAHUS Ce-
SHIIEB COCHBI OOBIKHOBEHHOW IMO3BOMSAET (hopMHpO-

BaTb yCTOﬁHHBBIC BCXOIbI WU PA3BUTHUEC MOCATOYHOIO
MaTepuayia. XapakTepHOW OCOOCHHOCTBIO SBIISCTCS
TECHAasl KOPPEJSLUs, CYyIIECTBYIOIAs MEXAY POCTOM
" pa3BUTUEM Hﬂ}:[3€MHOI71 HaCTHu cesgHIla COCHbI O6I)IK-
HOBEHHOU U JJuaMeTpoM KOpHEBOH 1ielku. Uem Bblle



60 JNleca Poccum 1 X038MCTBO B HUX

HaJ3eMHasi 4acTb, TeM OOJbllIe IUAMETP KOPHEBOW
meiky. IlomydeHHbIE 3KCIIEPUMEHTAIbHBIE JaHHbBIE
CBUJICTENILCTBYIOT 00 YCIEIIHOM MNPUMEHEHHUH MH-
HEpaJbHbIX YOOOPEHUH B TEIUIMYHOM KOMILIEKCE
AY PB «Jlecpecypey. [TomydeHsl pe3yasTarsl GeHoI0-

Ne 1 (92), 2025 .

HbIe HOPMBI BHECEHHs YIOOPEHMI M IpernapaToB Ui
3alIMTHl CesiHIEeB OT Oone3zHeld. C MOMOLIBI0 MpHMe-
HSIEMOIl TEXHOJIOTHH YAIOCh BEIPAcTHTh 394 036 ThIC.
CESTHIIEB COCHBI OOBIKHOBEHHOH € 3aKPBITON KOPHEBOI

CHCTEMOM, YTO MO3BOJIMJIO BOCCTAHOBUTHL 179 ra mio-

THYCCKOI'o pa3BUTUA CCAHIICB, BBIABJICHBI OIITUMAJIb- maaeﬁ, OTBCACHHBIX IT10J JICCOBOCCTAHOBJICHHC.
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