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The influence of agricultural cultivation technology on biometric characteristics Scots pine seedlings

O.1. Gavrilova, A.V. Gryazkin (Forestry Technology and Landscape Architecture of PetrSU;
St. Petersburg State Forestry University named after S.M. Kirov)

The data on the effectiveness of two-rotation cultivation of Scots pine seeds with a closed root
system in greenhouse conditions are presented. Cells with a volume of 80 and 123 cm? were used.
The object of the study is the forest nursery of LLC "Partner Forestry Bureau" on the territory
of the Vidlitsky district forestry of the state state institution of the Republic of Karelia "Olonets
Central Forestry". The absence of significant differences in the seedlings of the first and second
rotations in the height of the plants and the diameter of the stem was found. It is shown that
the planting material of both the first and second rotations meets the regulatory requirements,
while the root system is better developed in the seedlings of the first rotation. Before sowing,
the seeds were soaked in a 1 % solution of potassium permanganate for 2 hours and then 2 pieces
were sown in each cell. After the emergence of seedlings, the seedlings were fed with a complex
fertilizer «Aquarin» once a week, and at the end of the growing season, monokalium phosphate
was introduced twice. It is noted that the proportion of needles in the total mass of the plant
is maximal in seedlings of the second generation with a cell volume of 80 cm3, the ratio of
the phytomass of needles, stems and roots in planting material of different rotations is significantly
different and depends on the cell volume. For seedlings of the second rotation, with a decrease in
cell volume by 35 %, the total weight of the seedling decreased by 34 %. The data obtained can
be used when laying nurseries, developing a forest development project, updating the regulatory
documentation on reforestation and when developing a forest plan of a constituent entity of the
Russian Federation.
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BiusiHme arpoTeXHMKM BbIPAINMBAHHA HA OMOMETPHYECKHE XAPAKTEPHCTHKH CEeSHIEB COCHbI
00BIKHOBEHHOI

O.1. I'aBpunosa, A.B. Ipa3bkun

IMpencraBneHbl AaHHbIE MO 3(MGEKTUBHOCTH ABYXPOTALMOHHOIO BbIpalllUBaHMSI CESIHIIEB
COCHbI OOBIKHOBEHHOW € 3aKPbITOM KOPHEBOI CUCTEMOI B TETUIMYHBIX YCJIOBUSIX. bbliu mc-
TOJIb30BaHbl KOHTEHEpHI 00beMoM 80 1 123 cM?. OOBEKT MCCiIeI0BaHNs — JIECHON ITMTOMHUK
00O «JlecHoe 61opo «ITapTHep» Ha TeppuTOpUM BUITUIIKOTO y4acTKOBOIO JECHUYECTBA TO-
CyIapCTBEHHOTo KazeHHoro yupexiaeHus Pecnyonnku Kapenus «OnoHenkoe IeHTpaabHOE
JIECHUYECTBO». YCTAHOBJIEHO OTCYTCTBME 3HAUMMBIX pasanuuii y cesHueB I u Il poramuii mo
BbICOTE pacTeHUIi U AuaMeTpy cTBojivKa. [TokazaHo, uto mocanouyHbiii Matepuan u I, u Il pora-
1IMIA COOTBETCTBYET HOPMATUBHBIM TPEOOBAHUSIM, ITPU TOM KOPHEBAsl CUCTEMA pa3BUTA JIydllle
y cestieB | porauun. IMepen moceBom cemeHa HamaunBaiu B 1 % pacrBope KMnO4 B reueHue
2 4acoB, MOCJIe Yero BhICEBAIU MO 2 IITYKU B KaxXayto siueiiky. [locie mosiBieHus1 BCXOIOB ce-
SHIBI MOJKAPMIMBAJIA KOMITJIEKCHBIM yI0OpeHueM «AKBapyH» OJUH pa3 B HENEIIO, a B KOHIIE
BETETALlMOHHOTO TIEpUoia IBYXKPAaTHO BHOCWJIM MOHOKanuiidochar. OTMeuyaeTcs, 4To 10
XBOM B 0Ol1Iel Macce pacTeHUsI MaKCMMaJlbHa B CESIHIIAX BTOPO pOTALlMU MPU 00beMe sTUeiiKr
80 cM?, cooTHoILIEHUE (DUTOMACCHI XBOM, CTBOJIMKA M KOPHEH Y MOCaI0YHOTO MaTepuraa pas3-
HbIX POTallUil JOCTOBEPHO pa3idyaeTcsl U 3aBUCUT OT oObeMa siueiiku. [ls1 cesiHlieB BTOpO
porainuu yMeHbllleHre oObeMa siueliku Ha 35 % MpuBesio K CHUKEHUIO 00Ileil Macchl cestHIa
Ha 34 %. [TomydeHHBIE JTaHHBIC MOXKHO MCITOTh30BaTh ITPH 3aKJIaIKe TMTOMHUKOB, pa3paboTKe
MPOEKTa OCBOEHMSI JIECOB, OOHOBJEHUM HOPMATUBHOM TOKYMEHTALUM 110 JIECOBOCCTAHOBJIE-
HUIO U ITPY pa3pabOTKe JIECHOTO Tu1aHa cyobekTa PO.
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Bgenenne

Crpaterusi pa3BUTUS JIECHOTO KOMILJIEKCa
CTpaHbl MpeaycMaTpuBaeT Mepexo] Ha MHTEH-
CUBHYIO MOJEJb JeCOBO300HOBIEHUS [5, 16,
22], moTpeOHOCTh B KaueCTBEHHOM MOCaJ0Y-
HOM MaTrepuajie MOCTOSIHHO Bo3pacTtaet |2, 7,
11]. DToT MyTh MpeAIioaraeT BBeAeHNEe HOBBIX
TpeOOBaHUI TIO0 JIECOBOCCTAHOBJIEHUIO IS
apeHaTOPOB, CYTh KOTOPbBIX CBOAUTCS K YBEJIU-
yeHUI0 10 50 % 101 TeCHBIX KYJIBTYD, CO31aBa-
€MBIX CESHIIAaMU C 3aKPbITOM KOPHEBOW CUCTE-
Moti [6, 14, 17].

Bo MHorux cnyvasix, B yCJIOBUSIX CE€BEpO-
3anaga Poccuu, 6e3 co3maHus JECHBIX KYJIbTYp
HEBO3MOXHO OOECIeUUTh TOJHOIIEHHOE JIeCO-
BoccTaHoBieHue [8, 16]. U3BecTHO, UTO Ha CyXuX
OeHBIX TTOYBAX MCKYCCTBEHHOE BO30OHOBJIEHUE
COCHOI1, KaK MPaBUJIO, TPOTEKAeT YCIIEeIIHO [6, 8,
22], a Ha 6oraThIX ITOYBaXx yYallle JJIECOBOCCTAHOB-
JIeHHe TIPOTeKaeT co cMeHOoM mopon [6, 8, 21].
JlecHble KyJBTYpHI 1IeJeCcO00pa3HO CcO3maBaTh
TaM U TOrJa, KOTJa BOCCTAHOBJIEHME XBOWHBIX
LIEHHBIX MOPOJ 3aTPYIHEHO, WIW B CUJY psna
MPUYUH CTAHOBUTCS HEBO3MOXHBIM [4, 12, 16].
B cnyyasix necoBoccTaHOBIEHUS JTMCTBEHHBIMU
MopoJlaMUu, U OCOOEHHO BEreTaTMBHOIO IMPOUC-
XOXJIeHUsI, CAMOCEB COCHBI HE MOXET KOHKYpU-
poBaTh ¢ OBICTPOPACTYIIMMU MUOHEPHBIMU TO-
ponamu (Oepesa, oJibXa, OCUHA) U OKa3bIBaeTCs
IO/ TIOJIOTOM JIMCTBEHHBIX TTIOPO/I, B CBSI3U C YEM
Ha TaKMX JIECHbIX yYacTKax Ha0J1o1aeTcs Macco-
BBl OTIAJ JIECHBIX KYJBTYp U CAMOCEBa COCHBI
[3,6,9].

MHorue aBTOpbl OTMEUAIOT OIpe/eeHHYIO
3aBUCUMOCTb KauecTBa JIECHBIX KYJIbTYp OT OUO-
METPUUYECKUX XapaKTePUCTUK MOCaTOYHOIO Ma-
tepuaina [13, 20, 22]. Haubonee netajibHO Takas
3aBUCUMOCTb MCCIeloBaHa JUIsI XBOMHBIX TTOPOJT
[1, 10, 19]. Ha buoMeTpuueckue XxapakTepucTu-
KU CESIHIIEB M Ca’KEHIIeB OKa3bIBAIOT BJIMSIHUE
KaK TEeXHOJIOTHsl BbIpAIMBAHUSL MOCATOYHOTO
Matepnana [15, 18, 22], Tak 1 BHEIITHNAE YCIOBUS
[18, 21].

Lenbp wccnenoBaHus: paccMOTPETh TMep-
CMEeKTUBBI U YCIOBUS IBYXPOTALIMOHHOTO BbIpa-
IIMBAHUS CESTHIIEB COCHBI C 3aKPBITOI KOPHEBOM
CHUCTEeMOM B TETIJIUYHBIX YCTOBUSIX.

K 3agayam uccienoBaHusi OTHOCWIOCH U3Y-
yeHUe OMOMETPUYECKUX M BECOBBIX XapaKTepu-
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CTUK CESIHILIEB COCHBI OOBIKHOBEHHO Pa3HbIX
pOTaLII/Iﬁ 1 CPOKOB ITOCEBA.

MarepuaJibl U METOAbI HCCJIECOBAHUS

OO0BEKT MCCIIeq0BAHUS — JIECHOI MMTOMHUK
00O «Jlecnoe 010po «IlapTHEp», pacmonoxeH-
HBII Ha TEppPUTOPUU BUIIMILIKOTO y4acTKOBOIO
JIECHMYECTBa TOCYyIapCTBEHHOr0 Ka3e¢HHOIO y4-
pexnennst Pecniyonmmku Kapennst «OnoHenkoe
LIEHTpaJIbHOE JISCHUYECTBO». [locamouHblii Ma-
TepHal COCHbI OOBIKHOBEHHOI BBIpAIIMBAJICS
B TEIUIMYHBIX YCJIOBMSIX C aBTOMAaTM3UPOBaH-
HBIM PEXUMOM KOHTpoJis Kiumara. Cybcrpar
3akynaucs B IIcKoBckoii obmacTu. DTO BEpXO-
BO# cjabo pasnmoxuBmiuiicsas Topd, pH paBen
4,0—4,5. B cybcTtpaT mo0aBIeHO MUKPOTpaHY-
JIMPOBAaHHOE a30THO-(PocdopHO-KaNINITHOE YI0-
OpeHue, IMOJHOCTBIO pacCTBOPUMOE B Boje. bouin
MCIOJIb30BaHbl ceMeHa | Kitacca KauecTBa MecT-
HOTO IIPOMCXOXICHMSI.

HccnenoBanue mpoBOAMIOCH B IIPOM3BOI-
CTBEHHBIX yeIoBMsIX ¢ 8§ Masg 2022 roma o 15 mMast
2023 roma. CemeHa 1JIsl BhIpallliBaHUS CESTHLIEB
I porauuu BeiceBaiu 8§ Masi B KACCEThI C 00bEMOM
gueex 20 cM® 1 10 20-X Yrcesa MIOHS CoIePKaIn
B TEIUIMYHBIX ycJOBUSX. CesSHLIbI MUKUPOBAIU
B KacceThl ¢ 00beMoM siueek 123 cm3 u mopaniu-
BaJIM Ha OTKPHITOM ILJIOIIAAKE C aBTOMATU3UPO-
BaHHOMI cuctemoii monuBa. CessHibl 11 poraunu
BBICEBaJIU C 22 110 29 MIOHSI B KACCETHI C 00BEMOM
sageek 80 m 123 cM?®. BoicoTa Beex sTueek CoCcTaBu-
na 9,5 cMm. Bcero B onbiTe OBLIO MCITOJIB30BAHO
300 pacTeHMIA.

[lepen moceBoM cemeHa 3amauuBanu B 1%
pacTBope MapraHIOBKM Ha 2 yaca. CeMeHa BHI-
CeBaJIM MO 2 WITYKW B Kaxaylo sdeiky. [Tocie
MOSIBIICHUSI BCXOIIOB CESIHIIBI TOIKAPMJIMBAJINA
KOMIUIEKCHBIM yIOOpeHNEeM <«AKBapuH» OINH
pa3 B Heliesto. B KoHIIe BereTalliOHHOTO Mepuo-
I1a ABYXKPaTHO MPUMEHSUIM MOHOKauiidocdart.

ITpu olieHKe KavyecTBa MOCagOYHOTO MaTe-
puana u3MepsUii OMOMETPUYECKHE U BECOBBIC
nokasarenu (puTomMacca XBou, KOpHEH U CTBO-
nmkoB). dutomaccy OTHENbHBIX (DpakLMil ce-
SIHIIEB B3BELIMBAJIU C TOYHOCTHIO 10 0,1 rpamma
B BO3AYIIHO-CYXOM COCTOSTHUM.

[Tonydyennsle Marepuanbl HCCIEIOBAHUS
oOpabaTbiBaId MeTOAaMM BapuUallMOHHOM cTa-
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TUCTUKHU B mporpamme Exel ¢ onpeneiseHneM oc-
HOBHBIX CTaTUCTUYECKUX MTOKa3aTesei.

Pe3synbraTbl U MX 00CyKIeHHEe

OCHOBHBIMU TOKa3aTeJIIMUA KayecTBa TO-
CaJOYHOro0 Marepuajia MpU CO3JAHUU JIECHBIX
KYJIBTYP SIBJISIIOTCSl BBICOTA U IMAMETP PACTEHUIA,
KOTOpbIE TOJIKHBI COOTBETCTBOBATh OINpPEIEICH-
HBIM HOpMaTHBaM. B HalMX onbITax ycTaHOBJIE-
HO OTCYTCTBME 3HAUMMBbIX Pa3IMUMUIl Y CesHIIeB
110 3TUM XapaKTepUCTHUKAaM, ITOCaTOYHbI MaTe-
puain I u Il porauuit cOOTBETCTBYET HOPMATUB-
HbIM TPeOOBaHUSIM, OJHAKO MMEIOTCS OTJINYMUS
Kak IO CTeTNEHU Pa3BUTHUSI KOPHEBOUM CHUCTEMBI,
TaK U MO Macce aCCUMUJISIIIMOHHOTO armnapa-
ta. Pa3BuTue Han3eMHOU 4YacTuW TOKa3biBaeT
YCHEUIHOCTh (POTOCUHTE3a, U YeM OOJIbIIIEe YUCTIO
XBOMHOK, UX IJIMHA U Macca, TeM ObICTpee AT
HaKOIJIEHUE OpPraHWYEeCKUX BEIIeCTB B pacTe-
Hum. IIpoTsskeHHOCTh (POTOCHMHTE3UPYIOILIETO
anmnapara (ITpou3BeJeHNE YKcia XBOMHOK Ha X
CPEIHIOW JJIMHY) AJIsl CESIHLIEB MEPBOrO CpoKa
noceBa coctaBuaa 770,5 cm. s cesHIIEB BTO-

poro cpoka mocesa ¢ 0obeMoM KkoMma 123 u80 cm?
MPOTSDKEHHOCTh XBOM COCTaBMJIa COOTBETCTBEH-
HO 796,2 u 791,1 cm. Takum obOpaszom, oOLIast
MPOTSKEHHOCTh  (hOTOCUHTE3UPYIOIIEro arra-
parta OoJIbllie y CesSHIIEB BTOPOTO CpPOKa I10CeBa,
YTO CBSI3aHO C HEOOXOIMMOCTbHIO B T€UEHUE KO-
POTKOTO IIeproia BpeMeHHU 00yiee aKTMBHO BbI-
pabaTbIBaTh IUIACTUYECKHUE BelllecTBa sl Ha0o-
pa ¢uTOMACCHI.

ApXUTEKTOHUKA KOPHEBOM CHUCTEMBI MO-
KET CIYXXUTh ITOKa3aTeJieM KadecTBa CESTHILICB.
Bonpliiast mpoTsSsKeHHOCTh KOPHEBOM CHCTEMBbI,
a UMEHHO TOHKMX BCacCHIBaIOIIMX KOPHEI CIo-
COOCTBYeT JIy4llleMy TIOTJIOIIEeHUIO BOAbI U TH-
TaTteJbHBIX BemlecTB. OOIIas JIMHa KOPHS SIB-
JISIETCS XOPOIIMM II0Ka3aTeJieM MOYKOBAaTOCTH,
a 3HAUYUT 1 abcopOUpPYIOLIEH TTOBEPXHOCTH.

B rom moceBa y cesHIEB (OpMUPYETCS
KOpHeBasi CHCTeMa, COCTOsIIas KaK W3 IJIaB-
HOro KopHs, Tak 1 u3 kopHeit I u Il mopsinkos.
B namem skcriepumeHTe y cestHLeB 1 poTauum
(puc. 1A) KopHeBas cuctemMa boJiee pa3BuTa, 4UeM
y pactenuii II poramuu (puc. 1B).

Puc. 1. CesHiibl cocHbI OOBIKHOBEHHOI | poTaninu
¢ oobeMoM siueek 123 ecm3 (A) u 11 porauuu — ¢ o6beMom stueek 80 cm? (B)

CpenHss macca cestHUEeB | porauuu ¢ o6be-
MoM syeek 123 ¢m® cocrasisgeT 13,0 1, a cesHIIEB
11 poratun — Ha 12 % menbie (11,4 1), mpu 00b-
eMe stueek 80 cm® —Ha 34 % (8,6 1).

BaxxHoe 3HaueHMe UMEET COOTHOILICHHE
HaJ3eMHOI MacChl U MacChl KOPHEi, KOTOpoe
onpeesisieT YCIeUHOCTh MTPUXKUBAEMOCTH TOCTIe
nocanku. [Tpu ripeobnamaHny Macchl KOpHEH OT-
HOCUTEJIBHO MAacChl HAI3eMHOM YacTU CEesSHIIBI,
Kak TpaBuIo, UMEIOT 6oJjiee BHICOKYIO MPUKMBa-
eMocTbh. [To MHEHUIO CIIELMATUCTOB, ONTUMAIb-
HBIM CUYMTAETCS COOTHOIIIEHUE MacChl HA3EMHOIM
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U TIOA3eMHOI yacTu cestHues 2,5:1 [19].

B 3aBucuMocTH OT 00beMa sTYCeK U CPOKOB
rnmoceBa (poTalMU) COOTHOIICHUE OTACIBHBIX
¢pakumii ¢GpuTOMaCcCHl 3aMETHO pa3IMJaeTCs
(puc. 2). ns cessHues 11 porauuy ymeHblIeHNE
o0beMa sTueiikK Ha 35 % MpUBEIO K CHUKEHUIO
ob1ieil Maccel Ha 25 %, a Macchl KOpHEH —
Ha 48 %. CestHUbI BTOPOil pOTAllMKM C MEHBLIUM
00BEMOM STYEEK PNl aBTOPOB PEKOMEHIYET IS
IOCaIKHM Ha OTHOCUTEILHO IJI0OIOPOIHBIX U Ape-
HUPOBAHHBIX MOYBaX (YePHUYHBIA, KUCIUIHBINA
THII Jieca).
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Puc. 2. CootHomreHne ppakimii GUToMacchl y CesTHIIEB COCHBI 00bIKHOBeHHOM | 1 I1 poTammit

Mg cesrues I poranum xapakTepHa 00JIb-
masi oSl Macchl KopHeir — 37 % or oOuieit
macchl, y cesHueB 11 porauuu ¢ 00beMoM sueeKk
123 cm?® oHa 3HauMTETHLHO MeHbIIE — 25 %. Y ce-
saueB [ poraimu ¢ o6beMoM stueek 80 cm? mots
KOpHEil MUHMMAaIbHA U cocTaBiisieT 21 % ot mac-
CBbI Bcero pacteHus (cM. puc. 2). Takum odbpaszom,

npu Il potauimm Ha pa3BUTHE KOPHEBOI CUCTEMBI
OKa3bIBAIOT BIWSHUE HE TOJBKO CPOKM TMOCEBa,
HO U 006beM cyocTpaTta. B Tabauie 1 nmpuBeneHbl
cpenHue OMOMEeTpUUYECKME TTIOKA3aTeU CESTHIIEB
COCHBI OOBIKHOBEHHOU JIBYX POTallMii C pa3HbIM
00BEMOM SYEEK.

Tab6auma 1

CpenHue OMOMeTpUIECKHUE TTI0Ka3aTe I Pa3BUTHS CESTHIIEB COCHBI
OOBIKHOBEHHOM IBYX POTALIMil C pa3HBIM 0O0BbEMOM STUYCHKU

BI/IOMCTpI/I‘-ICCKI/IC IoKasaTe/ivn CEAHIIEB ITPU pa3HbIX BapraHTax

BbIpallinuBaHU A

HaumMmeHoBaHMe mokaszartenst

I porauus, oobeM
aueitku 123 cm?

I porauus

Oo0beM stueriku  O0ObeM gueiiku

123 eM? 80 cm?
JdunamMeTp CTBOJIMKA, MM 2,3+0,13 2,2+0,10 1,9 £0,06
BricoTa pacteHust, cm 11,9+ 0,17 11,6 £ 0,15 11,1 +£0,52
JlnrHa rJ1aBHOTO KOPHSI, CM 9,3+0,52 8,0 0,09 8,1 £0,14
Jnuna xopHeii | mopsinka, cm 119,9 + 3,76 85,8 £ 2,45 84,2 +4,78
Hvna kopHeit 11 mopsinka, cM 176,9 £ 8.7 115,0 £ 5,14 95,8 £ 9,04
KonnyecTBo XBOMHOK, 1IT. 149,9 + 5,91 194,2 + 12,38 175,8 £ 9,30
CpenHss mIMHa XBOMHOK, CM 5,1+0,16 4,1 £0,05 ,5+0,07

W3 paHHbBIX, MpeACTaBI€HHbIE B TaOIMIIE,
ClIeAyeT, YTO pa3jiMyus IO OCHOBHBLIM OHMOME-
TPUUECKUM XapaKTePUCTUKAM CESHIIEB COCHBI,
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He3HAYUTeIbHbI. MICKII0UeHNe COCTaBIIsSIeT NI~
Ha xopHeit I u Il mopsinka, Korma pasnmmaue m0-
CTUTAET MOYTU ABYKPATHOM BeJIMUYUHBI (puc. 3).
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Puc. 3. lnuna xopHeii 11 mopsinka cestHIIEB pa3HbIX POTALIMI 1 pa3MepoB sTueeK

B cootBercTBUM ¢ [IpaBuiiamu ecoBoccTa-
HOBJICHMSI, YCTaHOBJIIEHHbBIMU [Ipmkazom Mmu-
HUCTEPCTBA MPUPOIHBIX PECYPCOB U IKOJOTUU
P® ot 29 nexabps 2021 roma N 1024 (c uzme-
HeHus My Ha 3 aBrycta 2023 roma), BeICOTa ce-
SIHIIEB C 3aKPBITOM KOPHEBOW CUCTEMOW NOJIXK-
Ha OBITh OT 8§ CM, TOJIIIMHA CTBOJIMKA Yy LICHKHU
KopHS — He MeHee 2 MM. OmHako s Kapenrs-
CKOTO TaexXHOTO pervoHa CTaHAapTHas BbICOTa
1711 1—3-71eTHUX CesTHLIEB COCHBI JOJDKHA OBITh
He MeHee 12 cM. CrenoBaTesibHO, BRIPAIIICHHBIN
HaMU TI0CaJ0YHbI MaTepuall Mo ToKazaTeasM

BBICOTBI HE COOTBETCTBYET PETMOHAJILHBIM Tpe-
OOBaHUSIM.

YCTaHOBJIEHO, 4YTO OT BBICOTHI CEsIHIIEB
B HauOOJbIIEH CTEIEeHW 3aBUCUT IJIMHA KOp-
Hell 1 Macca, a Takke obmias ¢puroMacca, mpu
R? > 0,80. ITpu 3TOM Macca XBOM CJ1abo 3aBUCUT
OT BBICOTHI cesgHlla — R2 = 0,41.

JInHeitHbIe XapaKTepUCTUKU CESTHLIEB pas-
HBIX POTallMil, C pa3HBIM 00BEMOM slUeeK, OT-
JINYAIOTCS HECYIIECTBEHHO, O UYeM CBUICTE/Ib-
CTByeT BeaqmumHa Kod3dduinneHta CThoaeHTa
(Tabm. 2).

Ta6auua 2

Koadpduumentsr CThloneHTa 1151 OCHOBHBIX OMOMETPUYECKUX MOKa3aTeIeil CeSIHIEB COCHBI

Poranus, oo6beM siueek

I poraus, 123 cm?®

Il poratms, 123 cm® 11 poramus, 81 cm?

Bricora pacTeHUuA

I poramusg, 123 cm® - 1,3 1,09
II poraums, 123 cm3 1,3 - 0,92
II porauus, 81 cm? 1,09 0,92 -
JluaMeTp cTBOJIMKA
I poraumsa, 123 cm? - 0,625 2,85
11 poramus, 123 cm? 0,625 - 2,57
II porauus, 81 cm? 2,85 2,57 -
JIvHA TJIaBHOTO KOPHS
I porauwms, 123 cm? - 2,45 2,22
11 poramus, 123 cm? 2,45 - 0,8
11 porarus, 81 cm? 2,22 0,8 -

JmviHa KOpHEei IIepBOro mopsijiKa
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Porauusg, oobeM siueek

I porauus, 123 cm?

I1 porauwms, 123 cm? 11 porauwms, 81 cm?

I poraums, 123 cm? - 7,62 6,08

II porammsa, 123 cm® 7,62 - 0,3

I porauus, 81 cm? 6,08 0,3 -

JiHA KOPHE BTOPOTO MOPSIAKa

I porauusg, 123 cm? - 6,13 8,97

II porauwms, 123 cm? 6,13 - 1,53

I poraums, 81 cm? 8,97 1,53 -
Pasmep xBon

I poranus, 123 cm? - 5,98 3.4

II porauwms, 123 cm? 5,98 - 4,65

I1 porauwms, 81 cm? 5,98 4,65 -
Yucno xBou

I poraums, 123 cm? - 3,22 2,39

II poranmsa, 123 cm? 3,22 - 1,2

I porauus, 81 cm? 2,39 1,2 -

IMpumevanue. BoineneHsl mpudToM KoahGUIIMEHTHI -KpuTepust 6oiee 1,96.

Cpennss nnmHa KopHeit | n 11 mopsinka ce-
SIHIIEB UMeeT OOJIbIIIoe 3HAaYeHME IJIT UX POCcTa
M pa3BUTUs, TaK KaK C 3TUM CBs3aHa BeJIMYMHA
BCachIBaIOIIE IMOBEPXHOCTH KopHei. Ooimas
MPOTSIKEHHOCTh KOPHEW paHHEro CpPOKOB I10-
ceBa cocraBuia 305,5 cm, mis cessHues 11 pota-
o — 208,8 1 188,1 cm mpu oobemax sueek 123
n 80 cM?® COOTBETCTBEHHO, YTO MeHbIIe Ha 32
u 34 % OTHOCUTEIHLHO PAaHHETO CpOKa IMoceBa
(cM. puc. 2).

HaubGonee cyiecTBeHHbI pa3inyusl B JJIMHE
o6okoBbIx KopHel I v I mopsinka. MakcuMmalnbHast
ux mmmHa — y cesHiues | poramuu (cM. tadm. 1).
B 1o ke Bpems paznuuusi Mexnay cesHuamu 11
poTaluu ¢ pa3HBIM OOBEMOM KOMa OKa3ajllCh
CTaTUCTUYECKH HEMOCTOBEPHBIMU (7, =0,3).

Takast ke 3aBUCHUMOCTb XapaKTepHa sl
MPOTSKEHHOCTU KOpHEeBoIi cucteMsl 11 mopsinka
(tabu. 2). Takum oOpa3zoM, HanOOJIbIlIeEe 3HAUC-
HHUE MMeeT CPOK MoceBa, a He 00beM cyOcTpaTa,
4yTO, 0€3yCI0BHO, BaXKHO TOJILKO IJISI OJHOJIET-
HUX CESHIIEB.

BoiBoabl

IIpuMeHeHMEe ABYXPOTALIMOHHOM TEXHOJIO-
MU BBIPAIIMBAHUSI CESIHLIEB COCHBI B TEILIMIIE
YBEJIMYMUBAET BLIXO/L [T0CAA0YHOI0 MaTepraa B 2
pa3a U B LIeJIOM YMeHbIIAET 3aTpathl. [IpaBuiaMu
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JIECOBOCCTAHOBJICHMSI, MPUHATBIMM 29.12.2021
¢ uameHeHusimu ot 3.08.2023, pasmephl BbIpa-
IIEHHBIX HaMM CESHILEB II0 BBICOTE COOTBET-
CTBYIOT TPEOOBAaHUSIM K CeSHIIAaM C 3aKPBITBIMU
KOPHSIMM, OJHAKO MO HOPMAaTUBaM JIJisI YCIIOBUIA
Kapenabckoro taexkxHoro paiioHa CeSTHIIBI COCHBI
IIOJDKHBI MMETh 0oJiee BBICOKHME OMOMeTpHhue-
CKME XapaKTePUCTUKM.

CraTucTuyecku JOCTOBEPHbIC pPa3IdYuMs
OTMeYaroTCs I JTMHBI KopHelt cesHues | u 11
porauuu (kopuu I u Il mopsinkos). Haubouibiiee
3HaUCHUE IS OMOMETPMYECKUX II0Ka3aTesieid
IIJIS OMHOJIETHUX CESIHIIEB COCHBI UMEJ CPOK I10-
ceBa, a He 00beM CcyOCcTpaTa B sTUCiKe.

Cegnupl | poraiiuu nmenu 6oJiee TJIMHHYIO
XBOIO, HO YMCJIECHHOCTh XBOMHOK CYIIECTBEHHO
Menblie — ot 17 10 30 % B 3aBUCUMOCTU OT O0b-
ema sgyeek. CymMapHas UIMHA XBOM OOJIbIIIe
y CesIHLIEB BTOPOrO CpOKa IOoceBa MPU pPa3HbIX
o0beMax ssueekK.

CestHubl | poTauyy MMenn MakKCUMaJIbHBIN
Bec 1,3 1, cegnunl I1 porarimy ¢ 00beMOM SUCIHKI
123 cm® — Menble Ha 12 %, a ¢ 00bEMOM Kacce-
TbI 80 cM® — Ha 34 %.

Cpoku moceBa MaKCUMAaJIbHOE BIIMSIHUE
OKazajay Ha OOIIyIO IJIMHY KOPHEBOM CHUCTEMBI.
JInmHa TJIaBHOTO KOPHS OIPEeaesiiach Mpenumy-
LLIECTBEHHO BBICOTOW KOHTEWHEpA.
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