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Almomauu}l. HpoaHaHI/BI/IpOBaH OIIBIT BbIpalllMBaHWA ITOCAJOYHOTO MaT€purajia COCHBI OOBIKHOBEH-

Hoi (Pinus sylvestris L.) c 3aKpbITON KOpHEBOH clcTeMOi Ha Oa3ze CHOMPCKOH JIECHOH OMTBITHOM CTAHITHH

Tiomenu. B pe3ynsrare npoBeIeHHBIX UCCIIEIOBAHUI YCTAaHOBICHO, YTO OMOMETPUYECKHE MTOKa3aTeIn

CESIHIIEB COCHBI OOBIKHOBEHHOM, TaKHe KaK BBICOTA, AHMAMETP y KOPHEBOM MICHKH U THaMETpP 3eJICHOMN

(0XBO€HHOI>'I) YacCTH, BbIPAIIICHHBIX B TOp(I)HHOM CY6CTpaTe, MPCBLIITAKOT AHAJIOTUYHBIC ITOKA3aTCJIN CC-

SIHIICB, BBIPAIICHHBIX Ha caoBoi mouse, B 1,5-3,0 pa3a. Uepes 4 mec. mocne nmocea y 90 % cesiHIEs,

BbIpallICHHBIX Ha TOpCI)SIHOM cy6CTpaTe, BBICOTA CTBOJIMKA COOTBETCTBYET HOPMATUBHBIM ITOKA3aTCIISAM.

B 4uuncne CCAHIICB, BBIPAIIICHHBIX Ha CaHOBOﬁ MMOYBE, OTCYTCTBYIOT OK3EMILIAPbI, COOTBETCTBYIOMIUC T10

aHAJIN3UPYEMOMY IOKa3aTeIl0 HOpMAaTUBHBIM 3HaueHusIM. Uepes 1,1 roga KonM4yecTBO CESIHIIEB, COOT-

BETCTBYIOIINX CTaHAApPTaM I10 BBICOTE CTBOJIMKA, BbIpAIUBAEMBIX Ha CaHOBOﬁ IIOYBEC, COCTABIIACT 48 %

oT 06]].[61"0 KOJINYCCTBA U3MCPCHHBIX 35K3CMILIAPOB. Ilo moxkazaremto AnaMeTpa CTBOJIMKA y KOpHeBOﬁ

ek 100 % cesiHIEeB COCHBI, BRIPALICHHBIX ¢ 3aKPBITOM KOPHEBOU CHCTEMOI Ha TOp(siHOM cyOcTpare,

qepes3 1,1 TroJia rmocje nmoceBa COOTBETCTBYIOT HOPMATUBHOMY 3HAYCHHIO JJAHHOT'O ITOKAa3aTEJIA Imocaao4-

Horo Marepuana. [Ipu atom 78 % cesiHIIEB NIMEIOT IUaMETP CTBOJIMKA Y KOPHEBOH IIEHKH, IPEBBIIIAIO-

it B 1,5-2,0 pa3a HopMaTuBHOE €ro 3HaueHue. Hu ofuH M3 UCCIeIOBAaHHBIX CESTHIICB COCHBI, BBIPa-

IICHHBIX HA CaHOBOﬁ IIOYBE, HE COOTBECTCTBYCT HOPMAaTHBaM I10 JaHHOMY ITOKa3aTeIIto. Taknm 06p330M,

CesTHIIbI COCHBI OOBIKHOBEHHOM, BBIPAILICHHBIE C 3aKPHITON KOPHEBOH cHCTEMOM Ha TOpdstHOM cyOcTpare

B TEIUIMYHBIX YCJIOBUAX, CIIOCOOHBI 32 OJIUH T'0J] BBIPAIIUBAHUS JIOCTUTHYTH U MPeBbIcUTh Ha 30—40 %

HOpMAaTUBHBIC 3HAYCHHSI 110 BhICOTE. 1)1 oydeHus 0oliee MeTaabHBIX JTaHHBIX HEOOXOIMMO IPOJIOI-

JKUTb UCCIICAOBAHUA B IAHHOM HaIIpaBJICHUH.
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Abstract. The results of the research work are the analysis of growing containerized tree seedling
pine (Pinus sylvestris L.) on the basis Siberian forest experiment station (FES) cities of Tyumen
are presented. The found that the pine seedling biometrics such as the height, root collar diameter
and diameter of the green parts of seedling pine a peat substrate (turfy substrate) exceed seedlings
indicators grown on garden soil by 1,5-3,0 times. It was found that the 4 months after cultivation of
ball-rooted planting stock a turfy substrate, the height of seedlings in 90 % of specimens corresponds
to the normative indicators. The number of pine seedlings cultivation of ball-rooted planting stock on
garden soil and meeting the height standards 1.1 years after is 48 % of the total number of measured
seedlings. All trees seedling pine growing containerized 1.1 year after sowing, according to the root
collar diameter, correspond to the quality target. At the same time, 78 % of seedlings have a root collar
diameter that exceeds its quality target by 1,5-2,0 times. At the same time, all pine seedlings grown on
garden soil do not meet the standards for this indicator. Thus, growing containerized tree pine seedling
on a peat substrate in greenhouse conditions, are able to reach and exceed the normative height values
by 30—40 % in one year of cultivation. The study of growing containerized tree pine seedling on
a peat substrate in the conditions of the Tyumen region in order to obtain more comprehensive data
should be continued.
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BBeIIEHI/Ie CTH, HUCKYCCTBCHHOC JICCOPA3BCACHUC IIPUMCHACTCA

[IpuHINITEI BefeHUS JIECHOTO XO3SIMCTBA, OCHO-
BaHHbIC Ha HEUCTOLIUTEIHHOM, HETIPEPHIBHOM U pa-
IIMOHAJIBHOM JIECOIOIb30BaHNH, HAMIPSIMYIO CBS3aHbI
C YCHEIHOCTHIO JIECOBO30OHOBIEHHUS W JIECOpa3Be-
nenust (Omeit..., 2019; [IpmwkuBaeMocTh U pOCT...,
2021a; Xapakrepuctuka (OpMHpOBaHHA..., 2022).
B pspe cimydaeB, o0ecmednTh JIECOBOCCTAHOBIE-
HHE MEpaMu COIEWCTBHUS €My HE HpPEeAoCTaBIsieTCs
BO3MOXKHBIM TIO PsIly CyObEKTHBHBIX W OOBEKTHB-
HBIX IpUYUH. B maHHOM ciydae MpUMEHSIOTCS CIO-
COOBI MCKYCCTBEHHOTO W (WJIM) KOMOWHWUPOBAHHOTO
JIECOBOCCTAHOBJIEHUS (Jiecopa3BefieHus). B dacTHO-

B CTEITHOU 30HE U NPU PEKYJIBTUBALUN HAaPYLICHHBIX
3eMeJb M0 JIECOX034MCTBEHHOMY HampaBlieHuto. [1pu
3TOM HCKYCCTBEHHOE JIECOBOCCTAHOBIICHHE U Jie-
copasBellcHHEe MOTYT OBITh 3(P(PEKTUBHBIMH TOIBKO
IpU YCIOBHM HCIIOJIb30BAHUSI PallOHMPOBAaHHBIX
CeMsIH M KaueCTBEHHOIO IOCAJOYHOIO Marepuania
(ITpumenenue ctumynaropa..., 2018, Userny, Hou-
kOB, 2019).

Wzmenenus kiumara, HaOJMOJAOMKECcs B HOCIEI-
HUEC OCCATUIICTHA, BBI3BIBAIOT HCOGXOILI/IMOCTI) pa6OT
[0 JIECOBOCCTAHOBJICHUIO HA HE IOKPBITHIX JIECHOU
PacTUTENBHOCTBIO IUIOLIAJAX, MOCKOJBKY TOJBKO
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B 3TOM CJIydae COKpaIlaeTcs COJAEpXaHHE YIJIEKHC-
JIOTO Ta3a B aTMOc(epHOM BO3/IyXe 3a CHeT Mpollec-
coB ¢orocunTe3a. [Ipobiema ycyryOnsercss Tem, 4To
BOIPOCHI JIECOBOCCTAHOBIICHUSI M JIECOPA3BENCHUS
HEOOXOMMO peliaTh B YCIOBUSX YCHIIMBAIOLIHXCS
AHTPOTIOTEHHBIX HArpy3ok (BoccraHoBneHHe enmoBBIX
necoB..., 2020; IToapoct cocHsl.. ., 2021; EctecTBeH-
HO€ JIECOBO30OHOBIEHKE. .., 2021).

N3yuyeHne MexaHU3MOB yCTOMYMBOCTH PACTCHHI
Mo3BOJISIET cPOPMHUPOBATH MHOTOBHIOBBIE COOOIIE-
CTBa, MAaKCUMaJbHO HCIONB3YIOIIME MOTEHIIHATBHOE
IJIOIOPONE TTOYBHI M KOHKPETHBIE KIIMMATHYECKUE
ycioBus pervoHa. Ha HayanbHBIX 3Tanax (GpopMmupo-
BaHUS JIECHBIX JKOCHCTEM OCOOEHHO Ba)XKHO HMETh
BBICOKOKaYE€CTBEHHBIN MPOBEPEHHBIA 3I0POBBIA I0-
CaJOYHBIA MaTepHall, XapaKTepPU3YIOUIUICS B3au-
MOCBSI3aHHBIMH OMOMETPHUYECKHMH TIOKa3aTeNsIMH,
00eCreunBaIoIHii BHICOKYIO MPH)KUBAEMOCTh M CO-
XpaHHOCTh TIPU IEPEHOCE €ro Ha JIECOKYJIBTYPHYIO
miomans (KokenkoBa, 3axaposa, 2015; Epmaxona,
2018; IIpmwxuBaemocTs..., 20216; CyHryposa, [pod-
KoBa, 2021).

JlornyHo, 4TO yKa3aHHbBIN MMOCAJOYHBIM MaTepua
MOXXHO BBIPALIMBATh TOJBKO IPH CTPOTOM COOIOIe-
HUU arpOTEXHUKU BBIPALIUBAHUS, CO3JAaHUU OIpEne-
JICHHOTO MHUKPOKJIMMaTa U MPOBEICHUH MEPOIPUATHI
o 3amuTe pacreHuil. OmHako Beayllee MECTO NpHU
BBIPAIlMBaHUN KAYECTBEHHOI'O I10CAI0YHOIO MaTepHa-
Jla 3aHUMAIOT (PU3NYECKHE U XUMHYECKHE TI0Ka3aTenu
cyocrpara.

[Ipu co3gaHuu JECHBIX KyJABTYp IMOCAAKOM HC-
HOJIB3YIOT CESIHIIBI C OTKPBITON M 3aKPBITOX KOPHEBbI-
mu cuctemamu (OKC u 3KC). lo mociemHero Bpe-
MEHHU IpH CO3JaHUM HCKYCCTBEHHBIX HAaCaXIECHUH
nuauposanu cestHIsl ¢ OKC. OnHako ux mpuMeHeHne
WMeeT s/ CYIIECTBEHHBIX HENOCTATKOB W TPEXIE
BCEr0 OIPaHUYEHHBIA CPOK MOCAIKU Ha JECOKYIBTYp-
Hyto 1uiomans. Kpome toro, cesnisl ¢ OKC, Boipa-
IIMBa€MbIe Yallle BCEr0 B OTKPBITOM IPyHTE, TPEOYIOT
3HAUUTEJHLHOTO CPOKa BBIPAIIMBAHMS 10 TPeOyeMbIX
pasMepoB, a CleA0BaTeNIbHO, OOJBIION TUIOIIAIHN JIec-
HBIX TUTOMHHUKOB (JKuryHoB u ap., 2019).

Cesaupl ¢ 3KC pmocturaror TpeOyeMbIX pasme-
POB, Kak MpaBUJIO, B TEUEHHE CE30HA, KPOME TOT0, UX
MOKHO BBIC2)KUBATh Ha BRIPYOKax, rapsx, a TaKkKe Ha-
PYLIEHHBIX 3€MJIIX B TEYEHHE BCErO NEPHOJa, KOIAa
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MOYBa WJIM TMOYBOTPYHT HAXOAATCS B HE3aMep3LIeM
COCTOsSIHUH. OI[HOBpeMeHHO CJICAYCT YUUTHIBATH, UTO
npu BelpamniuBanuu cesHieB ¢ 3KC u ux nocajke Ha
JICCOKYJBTYPHYIO IUIONIA]b MOXKHO I(PPEKTUBHO HC-
IIOJIB30BAaTh AaBTOMATHU3AIlIMIO W MCEXaHHU3aIlUIO0 BCEX
TexHONmornaeckux mporeccoB (ModanoB, boOymkn-
Ha, 2013; CoBpeMeHHbIE TEXHOJIOTHH. .., 2016; OnbIT
BBIpamuBanus..., 2017; Tpemesckas, Llersies, 2020;
Bmustame crnocoba..., 2021). il omeHKH KavdecTBa
MOCaJ0YHOr0 Marepuaia JOCTaTOYHO HCIOJIb30BaTh
OHoMeTpHUYeCcKHe MOKa3aTelu.

Ha ceropssiiinuii eHb 1OCTaTOYHO MHOIO Hay4-
HBbIX Pa0bOT MOCBSAIIEHO OCOOECHHOCTSM BhIpAIlMBa-
HUs U pocTa cestHIeB ¢ 3KC, a Taxke agantanuu ux
K YCIOBHUSIM JECOKYIBTYpHBIX Iiomaneid. OmHako
JlaHHBIE 00 yKa3aHHBIX OCOOCHHOCTSIX HE 0000IICHBI
U CYIIECTBEHHO Pa3IMYaIOTCs 10 JICCHBIM paioHaM,
i€ TPOBOJMIINCE HccienoBaHus. TpeOyroT n3ydeHus
U TEXHOJIOTMU BBIPALIUBAHUS CESHIEB U CAXCHIICB
¢ 3KC. B vactHOCTH, B HAyYHOU TUTEpaType HEJOCTa-
TOYHO paboT B TaHHOM HaNpPaBICHHUH, BBHITIOTHEHHBIX
B TromeHckoit oonactu. [locnenHee kacaeTcs mpexie
BCETO PEXKMMOB BHIPAIIMBAHUS M XapaKTEPUCTHK Cy0-
cTpara.

Henp — u3yueHue TaKCAIIMOHHBIX IOKa3aTelen
COCHBI OOBIKHOBeHHOU (Pinus sylvestris L.) ¢ 3KC
IIPH BHIPAIIMBAHWN Ha PA3IMYHBIX TIOYBEHHBIX CYO-
cTparax.

MarepuaJbl
W MeTOABI HCCIe0BaHMIt

Hnsa nmocesa ucnonws3oBanu cemena u3 Il neco-
ceMeHHoro paiona. Ilo cOOTBETCTBYHOIIMM IOKa-
3areNsiM CeMEHa OTBevaroT TpeboBaHusiM | kiacca
KagecTBa. VX ymabopatopHasi BCXOXKECTh 3a 15 mHei
npopauuBanusi cocrasisia 96 %, sHeprus mnpo-
pacTtanus 3a 7 1Hel npopamuBasus — 95 %.

TTocesn IMPOU3BOANIIN B INNIACTUKOBBIC KaCCETBI
tura Plantek-81F. B kaxkmoil KacceTe COmEpKUTCS
mo 81 suelike U1 BHIpAIMBAHUS OAHOJCTHUX CESH-
[IEB C pa3MepoM Kaxmoil saeriku 4,1 x4,1x7.3 cm
u 061mmM ee 00beMoM 85 cm?. CortacHo IeHCTBYFOIIE-
My HOpMaTuBHOMY AokyMeHTy (OO yTBepKICHHH. ..,
2021) mapaMeTpsl HCMOIB30BAHHBIX JUJIS TTOCEBA sUe-
€K B Kaccerax (00beM siueiiku — oT 50 ¢cM? u BhICOTa
SIYEHKH — 10 7,3 CM) COOTBETCTBYIOT HOPMATHBHBIM.
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B kadecTBe OAHOrO W3 TMOYBEHHBIX CYOCTpPAToOB
NPUMEHSIICST  OJHOPOMHBI BEpPXOBOW C(arHOBHIH
TOpd C HU3KOHW CTENEHBIO PA3IIOKEHHS W KHCIOT-
HOCTBIO 5,5. BTOpbIM BHIIOM cyOcTpara SsBJsIach
cajioBas 1o4Ba, B3sATas ¢ TeppuTOpun aeHapapus Cu-
oupckoii JIOC.

B kavecTBe 100aBKM UCIIONB30BaIH U3BECTh, B Ka-
YCCTBC MYJIBYU — OIMUJIKK U TICCOK.

BripamBanne mocagoyHOTO Marepuaia Mpou3-
BOJIWJIOCH B TEIUIUIIE pa3MepoM 15 M Ha 6,5 M ¢ pas-
MCIICHUEM KaCCE€T B TPpHU pdaa. Kaccern! YCTaHaBJIu-
BaJIFICh Ha JIepeBSIHHBbIE MO IoHBL. [1lnprHa Kaxkaoro
psina cocrapnsuia 2 M. Teruia Oblia 00TAHYTa CBETO-
pacceuBaroniei MIEHKOM.

ITocer nposezaeH B koHue anpens 2021 r. mo cie-
JyIOIIe cxeme: 3aMellnBaHue Topda ¢ HeOOMbIIUM
KOJIMTYECTBOM BOJIBI M €TO M3BECTKOBAHHME; 3AMOTHECHIE
KacceT TopoM M caZioBOW TOYBOW BPYUYHYIO; BBICEB
CEMSIH TIPU TIOMOIIMA PYYHOU CESUTKU; MYJIBMUPOBAHUE
3aCCIHHBIX KAaCCET OITMJIKAMH U IIE€CKOM.

Bcero 6bu10 BRICesTHO 485 KacceT ¢ OOIMUM KOJIH-
yecTBOM ceMstiH 39285 mt. OOIias BCXOXKECTh COCTa-
Buya 6570 %.

3aMepbl ONpEAETIEHHBIX MapaMeTpOB CESHIIEB
OBLIN MTPOBEICHBI B COOTBETCTBUH C M3BECTHBIMU aIpo-
oupoBarHBEIME MeTonrKamH (Jlocmexos, 1973). B mpo-
necce ooMepa ObUIM YCTaHOBJIEHBI BBICOTA HaJ36MHON
YacTH, IAAMETP CTBOJIMKA Y KOPHEBOM IIEHKH, JJIMHA
¥ JIUaMeTp 3eJIeHOH 4JacTH cesHia. Becero oOMepeHo
200 cessHLIEB COCHBI OOBIKHOBEHHOA.

[Nony4eHHble MaTepralibl ObLTH 00PaObOTaHbI METO-
JaMU MaTeMaTH4eCKOl CTaTUCTHUKY C HCTIOIb30BaHUEM
9NEKTPOHHBIX Tabmui Excel.

[epBbie 3amepbl OMOMETPUYECKUX IMapaMeTPOB
CESIHIIEB IIPOBOIWIIMCH uepe3 4 Mec. Iocje IoceBa
(30-31 aBrycra 2021), BTOpHbIC 3aMepsl —uyepe3 1,1 rona
nocye nocesa (1-2 utons 2022 r).

Pe3yabrathl Hccie10BaHUM
U UX 00cy:XIeHue
[lony4yeHHbIE B pe3yabTaTe MPOBEAECHHBIX UCCIIE-
JIOBAaHUH JaHHBIC O CPEAHUX 3HAUCHHUAX TaKCAIMOH-
HBIX IOKa3aTejJeld CesHIEB COCHBI OOLIKHOBEHHOM
MIPUBEACHBI B TAOM. 1.

Tabnuya 1
Table 1

BruoMerpruyeckre oka3areny CessHIIeB COCHBI 00bIKHOBeHHOM ¢ 3KC,

BbIPpAIICHHLIX B Pa3/IMYHBIX IMOYBCHHBIX Cy6CTpaTaX

Biometric indicators of seedlings of scots pine with ZKS

grown in various soil substrates

TTouBeHHslii cyOcTpar
Tokasarens Soil substrate
Indicator Topd CajoBast ouBa
Peat Garden soil

Bricora cTBOINKA, CM 11,6+0,4 42+0,2
Stem height, cm 20,1+£0,6 8,5+0,4
Jnametp 3eneHoii (0XBOSHHOI) YaCTH, MM 7,.9£0,2 2,7£0,2
Diameter of the green (forked) part, mm 9,1+0,2 6,1+0,2
JlvHA cTBOJIMKA 10 OXBOSHHOM YaCcTH CESHIA, CM 1,8+£0,06 2,8+0,2
The length of the stem to the forked part of the seedling, cm 2,1+0,06 2,0+0,06
JlniHa 3eneHol (0XBOSHHOI) YaCcTH CesiHIA, CM 9,8+0,4 3,7+0,1
Length of the green (forked) part of the seedling, cm 18,1+£0,6 6,5+0,4

JluaMeTp CTBONIMKA Yy KOPHEBOM LIEHKH, CM - -
Diameter of the stem at the root neck, cm 0,3+0,01 0,1+0,01

Ipumeuanue. B uncnurene — 3Ha4eHNUs OMOMETPHUUYECKHUX MTOKa3aTeNel CesHIEeB uepe3 4 Mec., B 3HaMeHa-

tene — uepe3 1,1 roga mocne nocesa.

Note. In the numerator — the values of biometric indicators of seedlings after 4 months, in the

denominator — 1,1 years after sowing.
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CornacHO NaHHBIM TabOid. 1, Bce aHAIM3HPYyEMBIC
TaKCAIMOHHBIC MMOKAa3aTCJIN CCAHIIEB COCHbI, BEIPAIIICH-
HBIX B TOP(SIHOM CyOCTpare, MpEeBBIIIA0T aHAIOTHY-
HBbIC TIOKA3aTeN CESHIICB, BHIPAILCHHBIC Ha CaJI0BOM
mouse, B 1,5-3,0 paza. IIpu 3TOM HauOONBITHE PaA3IIU-
YHsI OTMEYAIOTCS B BEICOTE CTBOJIMKA M IHAMETPE 3e1e-
HOU (OXBOEHHOI) YacTh. 3HAYCHHUS JAHHBIX TIOKa3aTe-
neit Ha 50-60 % Oonblie y CesiHIEB, BHIPAILIEHHBIX Ha
TOP(STHOM CyOcTpare, B CPaBHEHUU C TEMH, YTO BBIpa-
IICHBI B CaJIOBOM MOYBE. DTU Pa3iHyMsi COXPAHSIOTCS
IIPU TICPBOM M BTOPOM MPOBEICHUH 3aMEPOB.

[lomyueHHble pa3nuyusi B CpaBHHUBAaEMBIX OHO-
METPHUYECKUX ITOKA3aTeNsX CESHIICB, BBIPAIICHHBIX
Ha pa3HBIX CyOCTparax, SIBISIOTCSA JOCTOBEPHBIMHU
Y TIOATBEPIKIAIOTCS CTATUCTHYECKUMH 3HAYCHUSMHU

JUCIIEPCUH TIPOBEJCHHOTO OAHO(AKTOPHOTO aHaIu3a
JTaHHBIX (Tabm. 2).

CoracHO JEHCTBYIOIIMM HOPMAaTHUBaM JIECOBOC-
cranoBnenus (O6 ytBepxkaenun I[lpaBui..., 2021),
KpuTepueMm mnocajnoyHoro Marepuana ¢ 3KC sBns-
€TCsl BBICOTa CTBOJIMKA COCHBI OOBIKHOBEHHOH HE
MeHee 8 CM, TOJNIIMHA CTBOJIMKA y INEHKH KOPHS —
He MeHee 2 MM, BO3PacT CESHIIEB JIOJDKEH COCTABIISTh
OT OZIHOTO T0Za A0 JIBYX JIET.

CornacHO pe3yJbTaraM BBIMOJHEHHBIX HCCIIe-
JJ;OBaHPIfI, Cp€aAHNE 3HA4YCHUA BBICOTBI U JUaMETpa
CTBOJIUKOB Y KOPHEBOM IIEHKU COOTBETCTBYIOT Tpe-
OOBaHMSM TOJIBKO Y CESHLEB COCHBI OOBIKHOBEHHOM,
BBIpAIIEHHBIX Ha TOpdsiHOM cyOcTpare uepes 1,1 rona
rocJe nmocesa (cM. Taom. 1, puc. 1).

Tabruya 2
Table 2

Pesynbrarel 07HO(PAKTOPHOTO AMCIIEPCHOHHOTO aHaN3a OMOMETPHYECKHIX ITOKa3aTeNeil CesHIIeB

COCHBI O6I>IKHOB€HHOI>1, BBIpAIIICHHBIX HA Top(be B caz[0130171 II0O4YBEC

The results of a one-factor analysis of variance of biometric indicators

of seedlings of scots pine grown on peat and sandy soil

Iokazarenu qucnepcuu
Showed variances
buomerpuueckue Uepes 4 mec. nocie nocesa Uepes roa mocie nocena
MOKa3aTesu 4 months after sowing 1 year after sowing
Biometric indicators
F-akruue- F-xpuruue- | F-daxtuue- F-xputuge-
P-3nauenne P-3nauenne
CKOE P-value CKOE CKOe P-value CKOE
F-actual F-critical F-actual F-critical

Beicora cestHIta, cM
Seedling height, cm 3434 8,56 3,94 297,3 1,95 3,94
JlnameTp 3eneHol (OXBOCHHOM)
YJacTU CESHIIA, MM
Diameter of the green (forked) 443,7 3,66 3,94 1388 1,74 3,94
part of the seedling, mm
JlnHa CTBOJIUKA 10 OXBOEHHOM
4acT, CM
The length of the stem 32,9 1,05 3,94 0,12 0,72 3,94
to the forked part, cm
JlmHAa OXBOCHHOM YacTH
CesHIIa, CM
Length of the forked part 246,9 1,58 3,94 306,3 6,39 3,94
of the seedling, cm
JuameTp cTBOIMKA
Yy KOPHEBOH LIEHKH, CM B _ _
Diameter of the stem 264,2 1.42 3,94
at the root neck, cm
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Puc. 1. CestHipl cocHbI OOBIKHOBEHHOIA, BbIpallleHHbIE Ha TOp(siHOM cyOcTpare (a)
U B caJioBoi mouBe (6) yepes 1,1 roma mociie mocena
Fig. 1. Seedlings of scots pine grown on peat substrate (a)
and garden soil (b) 1,1 years after sowing

[lo maHHBIM, IpeCTaBIEHHBIM Ha puUC. 2, 4epes
4 mec. nocne nocesa y 90 % mpoaHaIM3UPOBAHHBIX
9K3EMIUISIPOB CESHIIEB, BBIPANICHHBIX Ha TOPQSIHOM
cyOcTpare, BBICOTa CTBOJIMKA COOTBETCTBYET HOpMa-
TUBHBIM TTOKa3aresisiM. B COBOKYITHOCTH H3MEPEHHBIX
CESTHIIEB, BBIPAILIICHHBIX B CaJI0BOM MTOYBE, OTCYTCTBY-
10T 9K3EMIUIIPBI, COOTBETCTBYIOIINE IO aHATIU3HUPYe-
MOMY TOKa3aTelll0 HOpMaTUBHBIM 3HaueHUsIM. Uepes
1,1 roma KONMYECTBO CESHIIEB, COOTBETCTBYIOIIUX
CTaHJapTaM 110 BBICOTE, BHIPALMBAEMBIX B CaZOBOH
nouse, coctasnseT 48 % oT 00Iero KoIU4YecTBa u3-
MEPEHHBIX 3K3eMIULIpoB (puc. 3). B 1o xe Bpems
90 % cesHLIEB COCHBI, BBIPAIlEHHbIX Ha TOp(SIHOM
cyOcTpare, XapaKTepU30BaJHCh BBICOTOH CTBOJIHKA,

NPEBBILIAIONICH HOPMAaTUBHBIEC €€ 3HAUeHHs B 2 pasa
u Gornee.

ITo mamnpIM, IpencTaBieHHBIM Ha puc. 4, 100 %
CESIHIIEB COCHBI, BBIPAIICHHBIX HAa TOP(SHOM CyO-
cTpare, yepe3 1,1 roga mocie moceBa COOTBETCTBY-
0T HOPMATHBHOMY ITOKA3aTeNi0 TUaMeTpa CTBOJIHKA
y kopHeBo# meiku. IIpu atom 78 % cesHIeB UMEIOT
JUaMeTp CTBOJMKA y KOPHEBOH ILEHKH, MpeBbIIAt0-
mwii B 1,5 paza HOpMaTHBHOE €ro 3Ha4eHue, a 'y 20 %
CEesHIIEB OTMEYAETCs MIPEBBILICHNE JaHHOTO II0Ka3a-
Tenst B 2 pasa. B To jke BpeMsi HU OIWH U3 HcCCe-
JIOBAaHHBIX CESHIICB COCHBI, BEIPAIICHHBIX B CaJ0BOM
M0YBE, HE COOTBETCTBYET HOPMAaTHBaM IO JaHHOMY
MOKa3aTeJio.
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Puc. 2. 3HaueHus BBICOTHI CESHIIEB uepe3 4 Mec. IMoclie oceBa Ha pa3HbIX cyocTparax
Fig. 2. The values of the height of seedlings 4 months after sowing on different substrates
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Puc. 3. 3nauenus BBICOTHI cestHIIEB uepe3 1,1 rozma mocie moceBa Ha pa3HbBIX cyOcTparax
Fig. 3. The values of the height of seedlings 1,1 years after sowing on different substrates
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Puc. 4. 3Hauenus 1nameTpa y KOpHEBOM 1eiiku cestHIeB Yepe3 1,1 roga mocie nocesa Ha pa3HbIX CyOcTparax
Fig. 4. Diameter values at the root neck of seedlings 1,1 years after sowing on different substrates
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BoiBoabI

1. buomerpuueckue TMoka3aTeaud CEesHIEB COC-
HBI, TAKUE KaK BBICOTA, JUAMETP y KOPHEBOW IICHKHU
U JUaMeTp 3eJeHON (OXBOEHHOM) 4YacTH, BBIPAIEeH-
HBIX Ha TOp(OSTHOM cyOcTpare, IpeBHIIAlOT aHATOTHY-
HBIC TIOKA3aTelH CEsSHIIEB, BBHIPAIICHHBIX B CalOBOM
mouBe, B 1,5-3,0 paza. OTu pa3nuyusi COXpaHIIOTCS
yepes 4 Mec. u 1,1 rona nocine nocesa.

2. Yepe3 4 mec. nmocne nmocesa y 90 % cesHues,
BBIpAILICHHBIX Ha TOP(SHOM CyOCTpaTe, BHICOTa CTBO-
JMKa COOTBETCTBYET HOPMATWBHBIM TIOKa3aTeIIsIM.
B coBOKYNMHOCTH M3MEPEHHBIX CESHIIEB, BBIPAIIEHHBIX
B CaJIOBO MMOYBE, OTCYTCTBYIOT K3EMILISPbI, COOTBET-
CTBYIOIIIME M0 aHATM3UPYyEMOMY TOKa3aTelIr0 HOpMa-
TUBHBIM 3HAYCHHUSIM.

3. Yepes 1,1 roma KOMMIECTBO CESHIIEB, COOTBET-
CTBYIOIINX CTaHAApTaM IO BBICOTE CTBOJHKA, BBI-
pamuBaeMbIX B CaJoBOM mouBe, coctaBiseTr 48 %
OT OOIIEro KOJMYECTBA M3MEPEHHBIX SK3EMILISPOB.

JNeca Poccumn 1 Xo35MCTBO B HUX 101

B 1o xe Bpems 90 % cesHIEB COCHBI, BBIPAILIEHHBIX
Ha TopdsiHOM cyOcTpare, XapaKTepH30BaIHCh BHICO-
TOM CTBOJIMKA, MIPEBBIIIAIONICH HOPMATUBHBIE €€ 3Ha-
4yeHus B 2 pasa u Ooee.

4. Yepes 1,1 roma nocne mocesa 100 % cesHIies
COCHBI, BHIPAILIEHHBIX Ha TOPQSHOM CcyOcTpare, cooT-
BETCTBYIOT HOPMAaTUBHOMY 3HAYCHUIO JUAMETPa CTBO-
JIMKa y KOPHEBOM IIEHKHU [T0CaA0YHOI0 Marepuasa c 3a-
KpBITOM KopHEBOU cucteMoil. ITpu atom 78 % cesiHLeB
HMMEIOT TUaMETP CTBOJIMKA Y KOPHEBOM IICHKH, TPEBbI-
marormumid B 1,5-2,0 paza HOpMaTHBHOE €Tr0 3HAYCHUE.
B TO ke BpeMsl HM OIVMH W3 UCCIEIOBAaHHBIX CESTHIIEB
COCHBI, BBIPAIIEHHBIX B CaJOBOW IOYBE, HE COOTBET-
CTByeT HOpMaTHBaM MO JaHHOMY TOKa3aTeIo.

5. CestHITBI COCHBI OOBIKHOBEHHOM, BBIpAIICHHBIC
C 3aKpbBITONl KOPHEBON CHCTEMOU Ha TOp(sHOM CyO-
CTpar€ B TCIIMYHBIX YCJIOBUSX, CIIOCOOHEBI 3a OIUH
BETETAIMOHHBINA CE30H IOCTUTHYThH U MPEBBICUTH HOP-
MaTHBHBIC 3HAYCHUS IO BHICOTE.
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