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Annomayusa. TlpuBeneHsl pe3yabTaTbl HCCIEAOBAHUS BIMSHUS HA POCT MOCAJOYHOTO Marepuana
COCHBI OOBIKHOBEHHOU (Pinus sylvestris L.) ¢ 3aKpbITO KOPHEBOM CHCTEMOI Ha OCHOBE TEIIMYHOTO
rxomrmiekca AY Pb «Jlecpecype» Pecniyomuku Bypsitus. Llenbro paboThl SBHIIOCH HCCIIEIOBAaHNE TEXHO-
JIOTHHU BBIPALMBAHUS CESHIEB COCHBI OOBIKHOBEHHOH Ha (DEHOIOTHYECKOE COCTOSIHUE U MOP(POMETPH-
YecKre IMoKa3aTelan MocaaoyHoro Marepuana. 1o cTaHmapTHBIM METOOMKAM ONPEAEISUINCH YCIOBHS
BBIPAIIMBAHNS CESHIIEB (TEMIIepaTypa, BIaKHOCTh BO3IyXa U MOYBBI, KHCIOTHOCTh ITOYBHI), IPOBOJIHU-
nuch QeHoJIornYecKre HaOMIOAeHUS 32 Pa3BUTHEM CESHIIEB, OMPEACISUIUCH OMOMETPpUIECKHE MTOKa3a-
Tenu cesHueB. [Ipy BeIpamMBaHUM CESHIIEB MCIIOIB30BAIMCH JTOCTYITHBIE MUHEpPAJIbHBIE yIOOpEHUS:
pactBop Kanus nepmanradara KMnO, (0,1 mi/10 i), ammodoc (20 r/m?), akBapun 5 (1 xr/1000 o),
axBapus 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), cynedar kamust (34 r/m?). OnrcaHsl CPOKH, BUABI YI0-
OpeHuil 1 XMMHUKATOB C YKa3aHHUEM JI03bl BHECEHUS. B TEINTMYHOM KOMIUIEKCE Ha MPOTSKEHUH BCETO
NepUO/Ia BHIPAIIMBAHMS CESTHIIEB COCHBI OOBIKHOBEHHOM C 3aKPBITOM KOPHEBOM CHCTEMOH MOAJICpKHBa-
Jlach ONTHMAJIbHAS BIAXKHOCTD 75 %, a Tak)ke KUCIOTHBIN OanaHc mo4yBsl B mHTEpBase 5,0-5,5 pH. Jlns
MOJI/IeP>KaHusl KUCIOTHOCTH TOYBBI MCIIOIH30BAIUCH MHHEPAIbHBIE YI0OPEHHUs, CBOEBPEMEHHBIH T10-
JIMB, ONTUMAaJIbHAS TEMIIEpaTypa B TEILUIMIE, 3aTCHEHUE TETLINL, TPOBeTpHBaHue. MccnenoBanbl BeICOTa
Ha/I36MHOHN YacTH U TOJIIIMHA KOPHEBOH MIEHKH CTBOJIMKA CESTHIIEB COCHBI B KOHIIE TIEpHOa BETeTallNH.
[IpemnoskeHa TEXHOIOTHS BHIPAIIMBAHUS CESTHIIEB C 3aKPBITOH KOPHEBOM CUCTEMOMN COCHBI OOBIKHOBEH-
HOH ¢ HanOoJee KaueCTBEHHBIMU OMOMETPUYECKIMH MTOKa3aTeNsIMH T0Ca0uHoro Marepuana. [Ipose-
JIEHBI UCCIIEA0BaHMS (PEHOIOTHYECKOTO PA3BUTHS CESHIIEB, ONPENEICHb ONOMETPHUYECKHE ITOKa3aTe!
BBIPAIIEHHOTO TI0CaI0YHOT0 Marepraa. C IoMOIIbI0 MIPUMEHIEMON TEXHOJIOTHH YIAI0Ch BBIPACTUTh
394 TeIC. CesiHIIEB COCHBI OOBIKHOBEHHOH C 3aKPBITOM KOPHEBOW CHCTEMOH, YTO MO3BOJIMIO BOCCTAHO-
BUTH 179 Ta momaaei, OTBEICHHBIX IO/ JIECOBOCCTAHOBIICHUE. Pe3ymbTarTsl HCCIe0BaHUS TTOKa3aIn
BBICOKYIO IPMKHUBAEMOCTh TI0CaJJOYHOT0 MaTepraia Ha JIECOKYIBTYPHBIX Turomansix — 87,3 %.

Knrwouesvie cnosa: cocHa 0OBIKHOBEHHAsI, CEesSTHELL, 3aKphITask KOpHEBask CUCTeMa, MUHEPaJIbHbIE YI0-
Openus, Topd, kKacceTbl, MOPHOMETPUICCKHIE 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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Beenenue OyeTcsl LeNblii KOMIUIEKC C BBICOKOTEXHOJOTHYHBIM

[locamounplii Marepuan ¢ 3aKpbITOM KOpHEBONH  00OpYIOBaHHMEM: STO TEIUIMIBI, PETYISIUS MHKPO-
cucremoit (3KC) siBisiercst Ooriee KaueCTBEHHBIM IIPO-  KiMMara (TeMmreparypa, BIaXHOCTh, OCBEIIEHHOCTH),
IYKTOM H TpeOyeT CTPOTOro BBHIIONHEHUS TEXHOJNOTH-  BEHTH/ISLMS, CHCTEMa aBTOMAaTHYCCKOTO IOJIMBA, YI0-
YEeCKHX TMPOLECCOB BbIpaliuBaHusA. [y monmydeHuss OpeHwWe W 3amurTa pacTeHuit ot OomesHeit (bypues,
OOJIBIIIOTO KOJNMYeCTBa MOCaaOYHOro Martepuana tpe- 2014; Bacunbes, 2018; 3anecos u ap., 2002; CaxHOB,
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[TypsieB, 2015; 3nadeHue BbIpamuBanus..., 2016).
B psne ciaydaeB mpu MOIy4EeHUH MOCAJI0YHOIO MaTe-
pHana He IOCTUTAETCS MOJOKUTETHFHOTO Pe3yabrara,
OonbIIol TPOOIEMON SBISIETCS HU3KAsl TMPHXHBA-
€MOCTh Ha JIECOKYJIBTYpHBIX IUTOMAJIAX (AHaHbBEB,
2017; T'od u gp., 2019). Ilocre BrICa)KMBaHUS HA JIECO-
KyJIBTYyPHYIO IJIOIIA/Ab CESHIBI COCHBI OOBIKHOBEHHON
(GOPMHUPYIOT HE SIKOPHYIO KOPHEBYIO CHCTEMY, a IIO-
BEPXHOCTHbIE KOPHH, UTO IIPUBOAUT K TMOENIHN CESIHLIEB,
HE JAOCTUTIIMX KOPHSIMH YPOBHS KalWJISIPHOM BIar.

eab, MeToAMKA
M 00bEKTHI HCCJIeI0BAHM I

[enpto paboOThI SBUIOCH UCCIICOBAHUE BO3MOXK-
HOCTH HCIIOJIb30BAHHS TIPOMBITIUICHHBIX METOOB
BEIPAIMBAHUS CESHIIEB COCHBI OOBIKHOBEHHOH C 3a-
KPBITOI KOPHEBOM CHCTEMOM IS CO3[aHUs JIECHBIX
KyneTyp B PecnyOonmuke bypstus. B uccrnemoBanmm
CeSHIBI COCHBl OOBIKHOBEHHOW OBUIM BBHIPAICHEI
B TerunyHoM Komiuiekce AY Pb «Jlecpecypc» Pe-
crryonuku bypsitist B kKacceTax IS BBIpAIlMBAHIS
cesaies PKJI-81H. Kaccerb! ncrnonap30Bach B COOT-
BetcTBuM ¢ [OCT P 50962-96: BHenHne rabaputhl —
He MeHee 38 X 38 X7 cM, pa3Mmep sueHkH — HE MEHee
4,1x4,1x7,3 cM, KOJIMYECTBO siueeKk — He Oomnee 81,
00BbEM STUEHKH — HE MEHee 85 cM?, KOJIIMYECTBO CEAH-
1ueB Ha 1 M> — He MeHee 549, nHO AYeliku B KacceTe
JIOTDKHO IMETh MIAPOBHIHYIO POpMY C OOKOBBIMH OT-
BEPCTHSIMHU, YTOOBI TOP( HE BBHIMBIBAJICS TIOJ BO3MCH-
CTBHEM BEPTUKAIBLHOTO TonuBa. JJIs MpaBHIBLHOTO
Y €CTECTBEHHOTO Pa3BUTHS KOPHEBOM CHCTEMBI CESH-
11EB B OOKOBBIX CTEHKAX AYEHWKH 00A3aTENILHO JOJIKHBI
OBITH BepTUKAJILHBIC IIEIN W HANpaBisgionue pedpa.
BokoBbIe TIenn Takke MpeoTBpaIaloT 00pa3oBaHue
HEJOCTaTKa KHUCIOpPoaa B TOp(SHOM KoMe B siueiike
¥ OIMHOBPEMEHHO SIBJISIIOTCS IPEHAKOM TIPH dpe3Mep-
HOM TIOJIHBE, OJarofapsi OTKPHITHIM SYeiiKaM H3ITUIII-
KM TTOJIMBOYHOM BOJIbI JIETKO BBITEKAIOT U3 OTBEPCTHI
JTHA, 9TO JAaeT BO3MOXKHOCTH IOJIUBA TAKXKE CHHU3Y.
Oco0eHHOCTh OOKOBBIX ILIEJIEH B TOM, UTO B aKTUBHOM
(aze pocTa KOPHEBOW CHCTEMbI OOKOBBIC KOPHH Ce-
STHITA COCHBI OOBIKHOBEHHOW CHIJIBHO Pa3BETBIISIFOTCS
W, JIOXOAS JIO IIeNield B CTEHKaX s4YeeK, MOABEpPraroT-
Cs1 BO3JICHCTBUIO BO3/yXa, KOTOPHIH, B CBOIO OYEpe/b,
croco0CTByeT O0pa3oBaHUIO AKTHBHBIX KOPHEBBIX

KOHYHKOB.

Jleca Poccuu 1 X038MCTBO B HUX 55

[lepBast poranus cesHueB BbipamieHa B 2021 T
u peanu3oBaHa B 2023 . Ha JE€COKYJIBTYpPHBIX IIJIO-
maasx. B mporiecce BeIpamuBaHus 0 CTaHIAPTHRIM
METOAMKAM ONPEACISUTNCh YCIIOBUS BBIPAIUBAHUS
CesIHIIEB (TeMIepaTypa, BIaKHOCTh BO3yXa U TTOYBHI,
KHCIIOTHOCTh TIOYBBI), TMPOBOIWINCH (HEHOIOTHYE-
CKHe HaONIONeHHS 332 WX Pa3BUTHEM, OIPENEISUTUCH
X OMOMETPUYECKHE TIOKA3aTEH.

Pe3yabrarthl u ux o0cyxaenue

[Tocapounblil MaTepuan BbIpAIUBAJICS B TEILUIU-
[aX W3 METAJUIMYECKOrO KapKaca, CTOAIIMX Ha Oe-
TOHHOM (YHIaMEHTE W MOKPHITHIX MOIWKapOOHATOM
C HaJIMYUEM CHCTeMbI poBeTprBaHus. KacceTsl pas-
MEIIATNCh Ha METAJUIMYECKUX KapKacaX, HaloJIbHOE
MOKPBITHE — IE0CHb MEIKOH W KPYyMHOH (paKiuw,
MOJIMB B TEIUIMLAX MPHUMEHSJICS aBTOMAaTH4YecKUi
¢opcyHouHOTO THMa pacheuieHus. [IpenBapuTensHO
BOJIa HaOWpanach B eMKOCTH U cTosa 2—-3 JHA s
npuoOpeTeHns: arMoc(epHoil TemmepaTypbl, 3aTeM
C TIOMOIIBI0 HACOCHOW CTAHIMM MMOJaBajlaCh B Te-
bl Takke MCIIONB30BaJICS METON 3aTCHEHUS W3
YKpBIBHOTO Marepuaia B Terune Ne 1 u cetku ¢a-
caznHoii Mazaika Net-65 3arenstronieii B terumune Ne 2.

OpHa Tervia u3HaYallbHO CO3/[aBaach MOJl BbI-
palMBaHue COCHBI OOBIKHOBEHHOM C OTKPBITOH KOp-
HeBo# cucremoii. ComtacHo m3MeHeHwsM B 11. 4 [1pa-
BUJI JIECOBOCCTAHOBIICHUSI, BCTYIIMBIINX B 3aKOHHYO
cuiry 29.12.2021 1., Ne 1024 (O6 yTBepxneHuH mpa-
BHI..., 2021), OBIJIO MPUHATO PEIICHHWE O BHIPAIIH-
BaHUU COCHBI OOBIKHOBEHHOHW C 3aKpBITOH KOPHEBOM
CHUCTEMOM, Ui 4ero Ha IpsAaax pa3MecTHWIH MeTall-
JTUYecKre Kapkachl. Ha xkapkacel ObUTH yCTaHOBIIEHBI
PaMKH IS KacceT, YTOOBI IIPH HEOOXOIMUMOCTH MOXK-
HO OBIJIO OBICTPO TMEPEHTH Ha BBIPALIMBAHUE COCHBI
OOBIKHOBEHHOM C OTKPBITONl KOPHEBOW CHCTEMOM.
PaMku MeTtanmnmudeckuie Ui KacCeT MMEIOT IIHPHHY
1,20 cm, a nnunHy 1,98 M, 9TO COOTBETCTBYET IITUPUHE
TPSIBI, paMKH TPH HEOOXOTUMOCTH MOXKHO OBICTPO
JIEMOHTHUPOBATH.

IIpu BBIpAIIMBaHUU CESTHLIEB XBOMHBIX MTOPOJ UC-
moJIb30BaJicss Topd pe3Hor W (pe3epHBIH, Gpakiu
0-10 mm, pH 4,0-4,5, PGmix 1,0 kr/m?, cmauuBa-
fommit pearent 0,1 /Mm%, peuent 4¢/1/5,2, o peko-
MEHIyeMOH METOAMKE NMPH TOCaJKe MYIBIUPOBAHUE
KacCeT TMPOM3BOAMIOCH BEPMHUKYIHTOM CaJOBBIM
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¢pakuuu 1-5 mm. [loceB ceMsiH MPOU3BOIMICS BPY4-
HYI0, IIPEABAPUTEIHLHO CEMEHA COCHBI OOBIKHOBEHHOM
oOpabarsBanuck B pactBope KMnO,, oTBepcTHS B Kac-
ceTe MO LIEHTPY AeNald ¢ IMOMOLIBIO Mpecc-MapKepa.

Jnst  BeIpalBaHUsl TIOCAAOYHOTO MaTepHhaa
B 2021 I. HCTIONB30BANMCH MUHEPALHEIE YIOOPECHHUS:
pactBop Kaiusa nepmanrasara KMnO, (0,1 ma/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 /10 ), pakypc (0,1 mn/10 m), mu-
Houux (0,1 mu/10 x), uupkon (0,1 mn/10 1), cynsdar
kajus (34 v/m?). TlpuBenena TabawIa MPHMEHIEMBIX
yaoOpenuit B TermmmaHoM komriuiekce AY Pb «Jlec-
pecype» Al BBIpALMBaHUs CESIHLEB COCHBI OOBIK-

HOBEHHOM € 3aKpbITOM KOpHEBOHM cuctemou. B Ten-
JTUYHOM KOMILJIEKCE Ha MPOTSDKEHUM BCETO Iepuoja
BBIpAIIMBAHUS CESHIIEB COCHBI OOBIKHOBEHHOH C 3a-
KPBITOW KOPHEBOM CHCTEMOW MOAIEPKUBAINCH OTTH-
MallbHas BIIAXXHOCTH 75 %, a TakkKe KHCIOTHBIN
bamanc moussl 5,0-5,5 pH, 1 onpeneeHniA NCTIOh-
30BajiCh OecrpoBomHas MeTeoctaHius First avstria
Fa-2461-6 BA, pH-merp iTuin. [dns mnomnepxanus
KHCJIOTHOCTH TIOYBBI CITY)KUT TPABHJIBHOE W TPaMoOT-
HOE TPUMEHEHHWE MHHEPaJbHBIX YyHOOpeHUi, cBoe-
BPEMEHHBII TOJIMB, ONTUMAaJIbHAs TeMIIeparypa B Tell-
JUIe, 3aTCHEHUE TETUTUI], IpoBeTpruBaHue. B Tadm. 1
TIPUBE/ICHBl TEXHOJIOTHYECKHE MapaMeTphbl BHECEHUS

YIIO6pCHHfI 1 XMMHUKATOB IIPU BbIPpAILIMBAHUU CCAHIICB.

Tabnuya 1
Table 1

YnoOpeHust 1 XUMUKAaTHI, HCTIONIb3yeMbIe B TETUTHIIE JJIS1 BEIPAIMBAHUS CESTHIIEB COCHBI OOBIKHOBEHHOU

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

HaumenoBanue Koamduxars Cocras Konugectso Hcnonb3oBanue
Name Qualification Quantity Using
O0paboTka ceMsiH COCHBI
Kams OOBIKHOBEHHOI — BpeMst
HepMaAHTAHAT AHTHCENTHYECKOE 1 so/10 1 3aMa4qMBaHusA 2 4 B TIACTMACCOBOM
Potassium CPelCTBO KMnOy, 1 ml/101 emroctd. OOpaboTka KacceT
Antiseptic remedy Processing of common pine seeds
permanganate soaking time is 2 hours in a plastic
container. Processing of cassettes
1 pa3 mpu mocajke B KacCeThbl
Ammodocka MunepaiibHoe N-_15 % C nepeMennBanueM Topgha
(Ammodpoc) o 20 r/m? B EMKOCTH
Ammophoska y;[p6peHMe . P20s—15 % 20 g/m? 1 time when boarding at the
p Mineral fertilizer K,0-12 % & rding
(Ammophos) checkout, you mix the peat
in itbones
BonopacTBoprMoe MHHEpPAIEHOE
N 18 % ynoopenue. [lepsas monoBrHa
AxsapuH 5 MunepanbHOe P,05 18 % 1 k/1000 1 UIOHs1, aBTOMaTH4ecKasl CHCTEMa
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
MUKpPO3TIEMEHTBI system is alive
N-6 %,
P,05— 12 %,
Bonopactsopumoe K;,0 -36 %,
KOMIUIEKCHOE MgO -2 %, BonopactBopumoe MuHepansHOe
Axsapus 16 MHUHEpaJIbHOE S—4%, yaoOpeHue, repBast OJIOBUHA MO,
Aquarin 16 yIoOpeHHe C XeJIaTHBIMH | MUKPOJIEMEHTHI: 1 xr/1000 1 aBTOMATHYECKAs CHCTEMA TIOITHBA
MHUKpPO3JIEMEHTaMU Fe (TIIA) — 0,054 %, | 1 kg/1000 1 Water-soluble mineral fertilizer
Water-soluble complex Zn (O[ITA) - 0,014 %, the first half of July, automatic
mineral fertilizer with Cu (BATA) - 0,01 %, irrigation system
chelated microelements | Mn (BJITA) — 0,042 %,
Mo — 0,004 %,
B-0,02 %
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Oxonuanue maon. 1

The end of table 1
HaumenoBanue Keamguxams Cocras Konnuectso Hcnonb3oBanue
Name = Qualification Quantity Using
[Tpou3BoaMIIOCH ONPHICKUBAHHE
XBOM COCHBI OOBIKHOBEHHOM
®durocnoprH-M )Kngble 6aKT§PHH cucremMoit nonusa <« Kyx»
. OyHrUIUa Bacillus subtilis 100 /10 n i
Phytosporin-M .. . . - HIOHb-UIOJIb
Fungicide Live Bacillus subtilis 100 g/101 . .
. The pine needles were sprayed with
bacteria « »
the usual polyva “Beetle” system
June-July
[Tpon3BoOMIIOCH ONPHICKUBAHHE
Or Gonesneit XBOU COCHBI OOBIKHOBEHHOM
Paxyc, musom | DyHrHum XBOHHBIX 0.1 M/10 1 cuctemoit monusa «XKyk» 2 pasa,
Rakus, pinocid Fungicide From coniferous 100 g/101 YIOHB-HIOMb
P & diseases & Pine needles were sprayed with
the usual “Beetle” irrigation system
2 times June-July
Perynsmlp pocta ITpou3BOIHMIOCH ONPBICKUBAHKE
pacteHui, N
HMMyHOMOIyUpYIOIee | OT CTPECCOBBIX XBOH COCHEL OOLIKHOBEHHOH
. 1 mu/10 1 cucteMoii monmBa «Kyx».
Iupkox CpeICTBO TIOTOMTHBIX YCIIOBHI
' .. 1 ml/101 Uronb-aBrycr
Zircon Immunomodularizing Plant growth regulator, . .
The pine needles were sprayed with
agent from stressful « »
. the usual polyva “Beetle” system.
environmental Julv-Aueust
conditions y-Augu
BomopacTBoprMOe MUHEPATEHOE
yroOpeHue, nepBasi HOJIOBHHA
00
Cynbibar kams MpunepansHoe N-0 OA) 1x/1000 1 aBr'yCTa, aBTOMaTU4eCKasi CHCTEMA
Potassium sulfate | YAOPCHHC P-0% 1kg/10001 | HOmEa . .
Mineral fertilizer K-52% Water-soluble mineral fertilizer
the first half of August, automatic
irrigation system

Ilo pesynasraTam OHOMETPHUYECKHX IOKa3are-
JIe BBISIBIIEHO, YTO CESIHIIBI, BHIPAIICHHBIC TI0 OITBI-
Ty 2021 1., B BECEHHE-JIETHMI mepuoj (Mai-ceH-
TAOPh) 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 IO3BOJMIIKA BBIABUTH
OTIpEJICIICHHBIE 3aKOHOMEPHOCTH (PHCYHOK) B POCTE
¥ pa3BUTHH MTOcanodHoro Marepuana (Mopdomerpu-
YecKHe napamerpsl..., 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

B3auMoCBs3b 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 pe3yabrarbl (EeHOIOrHue-
CKHX HAOIIIOJCHMI 3a CEeSHI[aMHU, HAYHWHAS C MOMEHTA
II0CEBA CCMSH U 3aKaH4YUBasdA HepI/IOJIOM ITOKOA.

[MpousBeneHHOE HAOMIOACHUE MO COCTOSHHIO
Ha 24.08.2021 1. moka3ajno, 4to ¢ 9 OKTAOps COCHA
o0nikHOBeHHas ¢ 3KC HaxoauTCs B COCTOSIHUH IIOKOS,
MOpGOMETPUUECKUE TTOKA3ATEN HE YBEITHYMBAIOTCS.
He Ha Bcex cesiHIax mpou3onnio GopMUPOBAHUE TOY-

K{, 9TO TOBOPHUT O TOM, YTO KOJHUYECTBO MaKpOdJie-
MCHTOB 0Ka3aJI0Ch HEJOCTAaTOYHBIM, UTO HE IIO3BOJIH-
5o nomyunts 100 % pe3ynbrars A GopMupoOBaHUS
CTaHJAPTHOTO MOCAJ0YHOrO MaTepHaia (OCTABICHBI
Ha jnoparuBanue) (O0 yrBepxaeHuu. .., 1995). B mae
2022 1. cesHIBI OBUTH BBICAXKEHBI HA JICCOKYIBTYP-
HBIX MoMmaasax. [[pukuBaeMOCTh CESHIIEB COCTaBH-
na 87,3 %.

Tabruya 2
Table 2

DEeHOIOTUYECKOE PA3BUTHE CEHIIEB C 3aKPHITON KOPHEBOM CHCTEMOI

Phenological development of senets with a closed root system

IIponomxu- Bospacr cesnies
Mopdonoruueckas XapakTepUCTHKA TENbHOCTD, (c MOoMeHTa moceBa),
deHodaza CesTHIICB TTHEH JTHU
Phenophase Morphological characteristics Length The age of the seedlings
of seedlings of residence, (from the moment
days of sowing), days
Ot moceBa 70 mosBIIeHHs BCXoa0B (niepBhIii moceB ¢ 3KC
CemeHa npeiBapuTeIbHO
25.06.2021 r.), monuB — 2 pa3a B ieHb (yTpoO, BeUep).
00paboTaHbI B pacTBOPE
TIpoBeTpuBanue, MOMIEPKAHUE BIAKHOCTH B TETUTHIIE.
TNEepMaHraHara KaJus
IMepsbie Bcxoas! nosieuiuck 03.07.2021 &
IIpopacranne . (KMnOy), Bpems
(T.e. gepe3 9 qHEl mocie moCaIKm)
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, . - .
; S . .1 in a solution of potassium
evening)). Ventilation, maintenance of humidity ermanganate (KMnO,)
in the greenhouse. The first shoots appeared on 03.07.2021 p ganate (f 4
. . processing time is 2 hours
(i.e. 9 days after planting)
[MosiBnenne Han noBepxHOCTBIO cyOcTpaTa MOSIBISFOTCS Ha THIIOKOTHIISIX
BCXOJIOB CEMEHHbIE TIOKPOBBI 35 11-14
Emergence Seed coats appear on hypocotyls above the surface
of seedlings of the substrate
Pa3BeprriBanue
cemsioreit Cemsiionu cOpackIBalOT CEMEHHbIE TOKPOBBI U PACITYCKAIOTCS 35 14-16
The unfolding Cotyledons shed their seed coats and bloom
of the cotyledons
[NosiBnenue novxu
3a4aTOYHOTO Mexay ceMsIoIIME 3aKIa IbIBACTCsT OYTOPOK C SPKOi
nobera okpackoil. BHecenune ynodpenuns ammooc 3 1921
The appearance A tubercle with a bright color is laid between the cotyledons.
of a bud of Fertilization of Ammophos
rudimentary shoot
Hauaio pocta Hacrosiieit xsou. ®opMUpYIOLIHECsS XBOMHKH
pHOOpPETaIOT 3eIeHbIH LBET, NX JUTMHA COCTABIISIET OKOJIO
Pa3BepTLIBaHI/IC TIOJIOBHUHBI JJIMHBI CerI}IOJ’[Cﬁ (l'[pOI/BBeJleHO OIIPLICKUBAHUEC
XBOU XBOH B Kaccerax durocnopuH-M) 2 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 VBenuuenue KOMHHeCTBa (OPMHPYIOIINXCST XBOMHOK. 3
pocTa XBoH Jmina oOpa3oBaBIIeiicss XBOHM paBHA IIHHE CeMsIIoer
Accelerating (BHECCHO Y100peHHe aKBapHH-5) . 3-5 24-27
the arowth An increase in the number of needles forming.
o fn%l:a dles The length of the formed needles is equal to the length
of the cotyledons (fertilizer Aquarin-5 was introduced)
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Oxonuanue mabn. 2

The end of table 2
[Iponomxu- Bospacr cesnuen
Mopdonoruyeckas XapakTepUCTHKa TEIBHOCTb, (c MOMeHTa moceBa),
Denodaza CesHIIEB TtHei JTHU
Phenophase Morphological characteristics Length The age of the seedlings
of seedlings of residence, (from the moment
days of sowing), days
DNHUKOTUIIBHAS YacTh CTBOJIMKA TIPHIIOTHAMAET
c(hOpMHPOBABIIYIOCS XBOIO HaJ YPOBHEM NPUKPETIICHNS
Poct ceMsionel. YBenrueHne KOJIM4ecTBa XBOMHOK Ha 0CEBOM
SMUKOTUIBHON nobere. O6pazyercs Bropoil psn cemsoneil. Mner
4acTH 00eroB pa3BeTBIICHHE TOOera U MPUPOCT OOKOBBIX MOOETOB XBOU 3.5 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 Temrisl 00pa30BaHKs XBOMHOK U YBEIUUCHHUE IUIOMIA N
HaJI3eMHOM MX Ha MOBEPXHOCTH (M3 KACCET MOSBISIIOTCS KOPHHU,
YacCTH COCHBI BBIXOJISIIHE 32 MPEIEITbl [TyOWHbBI KAaCCETHI).
OOBIKHOBEHHOM BHeceno ynobpenue akBapuH-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
Temrisl 00pa3oBaHMsl XBOMHOK U YBEIWUCHHUE TUIOMIAIN HX
Ha MOBEPXHOCTH (1/13 KacCCET MOABJIAIOTCSA KOPHU, BBIXOAAIINC
Hapacrare 3a mpesiesibl [IyOUHBI KACCETHI). CDOpMI/IpOBaHI/Ieul'IO‘IKI/I, JUTUHA
N HaJ3eMHOM YacTH CesHIIA COCHbI OOBIKHOBEHHOW COCTABIISIET
HaJI3eMHOM N
5-8 cM, kopHeBas mieiika — 5—12 mm. Baecenune ynoOpenus
HacTH COCHbI cynepdocdar, purocnopun-K
OOBIKHOBEHHOM ynep > E 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 00pa3oBaHMsI XBOMHOK 1 YBEIWUSHHUE TUIOMIAIN HX
Ha IIOBEPXHOCTHU (I/I3 KaCCECT IOABJIAIOTCSA KOPHU, BBIXOAAINC
I Bl THA KacceTbl). DOPMUPOBAHKE TOUKH, JTHH
Hapacranue 3a NpEICITBI JIHA Kacce ). ®opMUpOBaHUE IO KH, JUIHHA
N HaJ3eMHOI YacTH CesHIA COCHBI OOBIKHOBEHHOW COCTABIISIET
HaJ3eMHOM N
5-8 cM, kopHeBas mieiika — 10—20 mm. BHecenue ynoopeHus
YacTU COCHBI
. cynbdar xamust, urocnopus-K
OOBIKHOBEHHOI . . . . 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 .
: beyond 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 pactennii M3meHeHune 1BeTa XBOU OT (PHOJIETOBOTO JI0 TEMHO-0YPOTO.
B COCTOAMHC TOKOA | 173 copMUPOBaHEI HE y BCEX CESHIIEB
The transition PP y 10-15 107
The color of the needles changes from purple to dark brown.
of plants to a state .
of rest Not all seedlings have buds

BoiBoabl
Ha
MOXKHO CJeNaTh CIeAylolue BhIBoAbl. [lpemmoikeH-

OCHOBAaHUM MPOBCACHHBIX I/ICCJ'IC,[[OBaHI/Iﬁ

HBbII TEXHOJOTWYECKHUM MpOIeCC BBIPAIMBAHUS Ce-
SHIIEB COCHBI OOBIKHOBEHHOW MO3BOMNSAET (hopMHUpO-

BaTb yCTOfI‘-IPIBI:IC BCXOIblI U PA3BUTHUE MOCATOYHOI'O
MaTepuaia. XapakTepHOW OCOOCHHOCTBIO SBIISCTCS
TEeCHasl KOPPEISUs, CYIIECTBYIOIIAs MEXAYy POCTOM
" pa3BUTUEM HaIISGMHOﬁ YaCTH CesHIla COCHBbI OGBIK-
HOBEHHOM U JuaMeTpoM KOpHEBOH Ierku. Yem Bbllie
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HaJ3eMHasi 4acTb, TeM OOJbIIEe IUAMETP KOPHEBOW
meiku. IlomydeHHbIE 3KCIIEPUMEHTAIbHBIE JaHHBIE
CBUJICTENILCTBYIOT 00 YCIEIIHOM MPUMEHEHHUH MH-
HEpaJIbHBIX YOOOPEHUH B TEIUIMYHOM KOMIUIEKCE
AY PB «Jlecpecypcey. [lomyuens! pe3yibrarsl GeHO0-
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HbIE HOPMBI BHECCHUS YIOOPCHUI U TPEmapaToB Jyis
3aIIUTHI CestHIEB OT Oone3Held. C MoMOLIbIO pHMe-
HSIEMOM TEXHOJIOTHH YIaJI0Ch BEIpAacTUTh 394 036 THIC.
CESTHIICB COCHBI OOBIKHOBEHHOM C 3aKPBITON KOPHEBOU

CHCTEMOM, YTO MO3BOJIMJIO BOCCTAaHOBUTHL 179 ra mio-

THYCCKOI'0O pa3BUTUA CCAHIICB, BBIABJICHBI OIITUMAJIb- mazxeﬁ, OTBCACHHBIX IT10[1 JICCOBOCCTAHOBJICHHC.
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