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M.M. Yantun, B.I1. BeccueTrnon

IOPEKTUBHOCTD CO3JAHUA JIECHBIX KYJIBTYP
JUCTBEHHUIIBI CYKAYEBA B HIKETOPOJICKOM OBJIACTH

Beeoenue. ba3oBbIM aTpUOYTOM TIPAKTUYECKON peau3allii CTpaTeruu
YCTOHYHMBOTO POCTa U Pa3BUTHUSI OTEUECTBEHHOTO JIECHOTO KOMILIEKCA BBICTYIIA-
€T ero IMOCJICOBATEIBHBIA Mepexo]l K NHHOBAIIMOHHOMY THUITY BEICHHS XO3Sii-
CTBa W JIOCTM)KEHHUIO TMOKa3aTesiell HEeMPEepPHIBHOTO U HEUCTOIIUTENBHOTO JIECO-
moyib30BaHus. HeoOXOAMMBIM — YCIIOBHEM  OTOTO  SIBJSIETCS  CHCTEMHOE
JIECOBOCCTAHOBJICHUE, OCYIIECTBIIsIEMOe Ha TUIaT(HOpME POTPECCUBHBIX TEXHO-
JIOTUH CO3/TaHus JIECHBIX KYJIbTYP U T€HETHKO-CENEKIIMOHHON OoCHOBE [beccuer-
HOBa, 2008; 2009a, 6, B; 2012a, 6; 2015; 2016; beccuetHoBa u np., 2014a, 6].
PecypcHoli OCHOBOW JIJIsl TOCTHIKEHSI YKa3aHHBIX IIeJiel CITyXKat JIeCHbIe Oorart-
CTBa HaIllell CTpaHBI, CKOHIICHTPUPOBAaHHBIC B HACAXKICHUAX IJIaBHBIX JpeBeEc-
HBIX Topox. Jlucteennuma (Larix Mill.) sBusercs ommodt w3 Hux. E€ apean
OXBaTbIBaeT MpaKkTHIecku Bcio Cubups u Jansanii BocTok, a Takke oOmmpHEIE
mwromaan Epometickoit gactn Poccmu. OOmamas yHHKadbHBIM COYETaHHEM
[IEHHBIX MPU3HAKOB M CBOMCTB, MHOTOYHCIICHHBIE TIPEJICTABUTENN 3TOTO poJia Ha
MPOTSHKCHUN JTTUTEIHHOTO TIEPHOJIa BPEMEHH BBICTYIAIOT 00BEKTOM pa3HOILIA-
HOBBIX HCCIIEIOBaHM, MPOBOJAUMBIX y Hac B crpane [Cykaues, 1924; BoOpos,
1972; Mumtotun, 2003; Kumenko, 2015; Ecuues, 2016; 2018; beccuetHoB n
np., 2018; Ecuues u ap., 2019; Yaurtun, 2019; Yautun u gp. 2019; 2020] u 3a
py6esxxom [Bonnet-Masimbert et al., 1998; Sigurdsson et al., 2005; Colas et al.,
2008; Markiewicz, 2008; Mihai et al., 2009; Aniszewska, 2010; Nagaike et al.,
2010; Repéc et al., 2011; Danek et al., 2017; Aniszewska et al., 2018; Vilcan et
al., 2017; Williams et al., 2018]. Ha Teppuropun Huxeropoackoii obmactu pac-
npoctpaneHa nuctBeHHuna CykadeBa (L. Sukaczewii Djil. spec, nov.), xoTopas
oOpa3yeT 3/ech ecTecTBeHHbIe HacaxaeHus | m maxe [-a ximaccoB GoHHUTETa
[Kynpusinos, 1969; KynpusinoB u ap., 1995; Ecuues, 2016; 2018; beccuetHoB 1
np., 2018; Ecuues u np., 2016; 2019]. JlaHHOE 00CTOSTEIHCTBO CBUACTEIHCTBY-
eT 0 ONarompHATHBIX JUIA He€ JIECOPACTUTEIBHBIX YCIOBHAX WM yKa3bIBacT Ha
IIMPOKHE BO3MOKHOCTH WHTPOAYKIIMH OJIM3KOPOJCTBEHHBIX BHIOB, B YacCTHO-
CTH, JTUCTBEHHUIIBI cHOMpcKoit (Larix sibirica Ledeb.), koTopast B perHoHe -
POKO TIpENCTaBlieHa B WCKYCCTBEHHBIX HACAKICHHUSX Pa3IHMIHOTO IIEJIEBOTO
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HA3HAYCHUS W KOHCTPYKIMH (JIECHBIC KYJBTYpBI, 3alIUTHBIC TOJOCHI, OOBEKTHI
o3encHenus) [ Yiurus, 2019a, 6; Yiutus u ap., 2019; 2020].

Hemp wccnenoBaHuil — JaTh OIEHKY S(P(PEKTHBHOCTH CO3JAHHS JICCHBIX
KynbTyp aucTBeHHUIB CykadeBa Ha Tepputopuu Hrkeropoackoit oomacty.

Mamepuanvt u memoouxa uccredoganui. OObEKTOM HCCIENOBAHUHA CITy-
JKWJIH JICCHBIE KyJIBTYpBI JINCTBeHHUIBI CykaueBa, co3gaHHble B 1986 r. Ha Tep-
puropun Ceprauckoro MexpaiioHHOTO JecHHuecTBa Himxeropoackoit obnacty.
Koopnunats!r ygactkos: nepBoro — N 55.541378, E 45.471119; Broporo — N
55.541388, E 45.471125. [Inomaas y4acTKOB COOTBETCTBEHHO cOCTaBiseT 4,8
ra, u 18,7 ra. OHU NexaT Ha IOTO-3aMagHON TPAHUIE €CTECTBEHHOTO PAacCIpo-
CTpaHEeHUsI BHJIA B TIpeJiesiaX 30HbI XBOMHO-ITUPOKOIUCTBEHHBIX JIECOB M BXOJSAT
B palioH XBOHHO-IIMPOKOJIMCTBEHHBIX (CMEIIAHHBIX) JIECOB €BPOIEHCKON JacTi
Poccuiickoit @eneparim. Penbed nx moBepXHOCTH POBHBIH, TTOYBBI OTHOCATCS K
CEepBIM JIECHBIM, a JIECOPACTUTENbHBIE YCIOBUS COOTBETCTBYIOT THITy C,. IIpen-
METOM UCCIIEIOBAaHWH SIBUJINCh TaKCAI[MOHHBIE MOKA3aTeNd JIECHBIX KYyJIbTYp
nmuctBeHHUIBI CykadeBa. MeETOMOIOTHYECKOW OCHOBOM PabOYMX METOJHK CIy-
KWJI TMPUHIUI €IUHCTBEHHOTO JIOTHYECKOTO PA3IM9Ms, YTO COOTBETCTBYET 00-
UICTIPUHSATHIM TIOX0/IaM K OPraHU3allii U [IPOBEJICHUIO MOJOOHBIX HCCIICI0Ba-
Huil. PaboTa BBIMONHSIIACH MTOJNIEBBIM CTAIlMOHAPHBIM METOIOM. XapaKTePUCTUKA
KyJNbTYp JIMCTBEHHHIBI JaBaJach IO pe3ylbTaTaM HATypHOTO 00CIeIOBaHMS.
[IpoGHble mIomaAn 3aKiajgbiBadd B COOTBETCTBHH C JCHCTBYIOIIMM OTpacie-
BbIM CcTaHaapToM. [luameTp cTBOJA HA BICOTE 1,3 M ompenensuii MepHOH BUII-
KOl 1O 1-CAaHTHMETPOBBIM CTYMEHSIM TOJIIHMHBI, BBICOTY — BBICOTOMEPOM
SUUNTO c¢ TounocTsio a0 0,5 M, pacCTOSIHHAE OT TOBEPXHOCTHU MOYBHI JIO0 KUBO-
IO U MEPTBOTO CyuKa — JIa3epHbIM JlabHOMepoM Stabila d 76855 ¢ TounocTbi0
1o 1 cm. Bee TakcallMOHHBIC [TOKA3aTeNN yCTAaHABIMBAIM MPH CILIONIHOM Iepe-
YyeTe IVIABHOM MOPOJIBI B COCTABE JICCHBIX KyJIbTYp. IIoMUMO mapaMeTpoB HEMo-
CPEACTBEHHOTrO yueTa U (ukcaiuy, B paboTe aBTOpaMH HCIIOJIB30BaHbI IIPOH3-
BOJIHBIC MPU3HAKU, KOTOPHIC TPAJUIMOHHO HMPUMCHSIOTCS B OMOJOIHMYCCKUX U
JIECOBOICTBEHHBIX ucclieoBanusx B Poccuu [beccuetnoB u ap., 2012a, 6; bec-
cuetHoBa, 2012a, 6; 2013a, 6; 2015; 2016; beccuetHoBa u ap., 2014a, 6; 2015;
2019a, 6; 2020; EpmmoB u np., 2018; Kynskosa u ap., 2018a, 6; 2021] u apyrux
crpanax [Al Afas et al., 2007; Casella et al., 2007; Gornall et al., 2007; Dumais
et al., 2014; Benomar et al., 2015]. Cratuctudeckasi 00paboTKa JaHHBIX BBIMOJI-
HAJIACh MO TPAJAUIMOHHBIM METOAMYECKUM cxeMaM [bonmapenko u np., 2016].
OIleHKY CTENEeHU M3MEHYMBOCTHU MPH3HAKOB JaBANU MO OOIICHPUHATON IIKaje
[Mawmaes, 1969].
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Pezynemamer uccnedosanuii. Ilpm HaTypHOM OOCIICIOBAaHUH YYacCTKOB
JIECHBIX KYJBTYp C yYaCTHEM B WX COCTaBe JHCTBeHHHIEI CykadeBa OBLTH
YCTaHOBJICHBI UX OCHOBHBIC JIECOBOJICTBEHHO-TAKCAIIMOHHBIC XaPAKTEPUCTHKH
(tabn. 1). CornacHo martepuasiaM 1ab. 1, 6a30Bble XapaKTEPUCTUKU OIBITHBIX
YYacCTKOB O0JIaZal0T OOIMMH YepTaMH: BCE HACAKACHUSA CHOPMHUPOBAHEI
B €IMHOM THIIE JIECOPACTUTENBHBIX ycinoBuid (C, — CBeXHUE CYTpyAKH), COIep-
JKaT JIMCTBCHHUIy B MEPBOM spyce, MMCIOT OJWHAKOBHIN BO3pacT, OOHHTET
U TIOJHOTY.

Tabnuya 1

JlecOBOACTBEHHO-TAKCANMOHHBIE MOKA3aTeJH JECHBIX KYJIbTYP
¢ yuactueM JuctBeHHuNbI CykaueBa B Hukeropoackoi ooaacru’?

Forestry and taxation indicators of forest crops
with Sukachev larch in the Nizhny Novgorod region"?

3amnac, M
Sove Bospacr, | Tun neca, | bonurer, Hoxsora
py i TIY KITACe JIMCTBEHHUIIA e —
Halra

Vuacrok Ne 1 — 3CB2E2J13b

1 \ 34 ‘ CJII, C, \ 1 \ 0,6 ‘ 8,05 ‘ 72
Vuacrok Ne 2 — 3CB2E2J13b

1 \ 34 \ CJIIL, C, \ 1 \ 0,6 ‘ 10,5 ‘ 280

1Coxpameﬂm,m o6o3nauenus: JI — mucrennuna; CB — cocHa BeiimytoBa; E — Ens, JTH
— ny6 nuskoctBoNbHBIN; b — Oepesa, CJIII — cocHsik JIMMHAKOBBIN, C, — CBEXHE CYTpYIKH,
TJIY — THI 1ecopacTUTENBHBIX YCIOBUI.

?3anac MIPHUBEJICH 110 aKTYaJIM3UPOBAHHBIM JaHHBIM JiecoycTpoiictBa 2012 T.: s aucT-
BEHHUIIB! Ha 1 ra — 10 MOJIEIBHOMY JIepeBY; AJIs OOLIEro 3amaca — 110 BBICOTE.

BwMmecte ¢ TeMm, 3amac JIMCTBEHHUYHOI! 4acTH HacCaXAeHHs Ha | ra HeoaWHa-
KOB — Ha BTOPOM Y4YacTKe OH BbIIe. PacxoskieHne B 001IeM 3arace HacaxICHUH
00yCIIOBIIEHO, TNIaBHBIM 00pa3oM, pa3HOW IUIOMmaAbl0 y4acTKoB. Ilockombky
JIECHBIE KYJIBTYpBI CO3/1aBAIMCh B YK€ COPMHPOBAHHOM THIIE Jiece, KOTOPBIH
Ha TOT MOMEHT OTHOCHJICSI K COCHOBBIM HACaXK/ICHHSIM, TaKCAIIHOHHOE OTMCAHNE
TUIIA JIeca MPECTaBIEHO KaK «COCHSIKI.

KonmgecTBeHHBIE OLIEHKH COCTOSHHS APEBOCTOSI Ha ydacTKax oOciIeoBaH-
HBIX JIECHBIX KYJIbTYp HpEJICTaBICHHI B Ta0mI. 2, 3.
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Tabnuya 2

TakcanuoHHBIE IOKA3ATEH JECHBIX KyJIbTyP JucTBeHHunbl CykayeBa
Ha MEPBOM y4acTKe 2

Taxation indicators of Sukachev larch forest crops on the first plotl’ z

Bugst M CKO min | max A +m | Cv, % t P, %
IMpusnak 1 14,40 | 2,05 | 10,00 | 18,00 | 8,00 | 0,35 | 14,21 | 41,63 | 2,40
Ipusnak 2 13,57 | 1,54 9,00 | 16,00 | 7,00 | 0,26 | 11,34 | 52,16 | 1,92
Ipusnak 3 3,09 0,96 1,00 | 5,00 | 4,00 | 0,16 | 30,82 | 19,20 | 5,21
[pusnax 4 7,10 1,42 4,00 | 10,00 | 6,00 | 0,24 | 20,05 | 29,50 | 3,39
Ipusnak 5 7,71 2,11 2,00 | 11,00 | 9,00 | 0,36 | 27,33 | 21,65 | 4,62
Ipusnak 6 6,63 1,77 2,00 | 10,00 | 8,00 | 0,30 | 26,66 | 22,19 | 4,51
Ipusnak 7 0,95 0,12 0,75 | 1,17 | 0,42 | 0,02 | 12,24 | 48,32 | 2,07
Ipusnax 8 10,49 | 1,67 7,00 | 13,00 | 6,00 | 0,28 | 15,92 | 37,16 | 2,69
Ipusnak 9 6,47 2,05 1,00 | 10,00 | 9,00 | 0,35 | 31,73 | 18,64 | 5,36
Ipusnak 10 | 0,017 | 0,005 | 0,008 | 0,025 | 0,018 |0,001| 27,81 | 21,27 | 4,70
IMpusnak 11 0,09 0,02 0,06 | 0,12 | 0,06 | 0,00 | 24,47 | 24,18 | 4,14
Ipusnax 12 0,62 0,18 0,14 | 1,00 | 0,86 | 0,03 | 29,81 | 19,85 | 5,04
[pusnax 13 7,17 1,56 2,00 | 10,50 | 8,50 |0,26 | 21,78 | 27,16 | 3,68
Ipusnak 14 1,26 0,65 0,71 | 3,67 | 2,95 | 0,11 | 51,47 | 11,49 | 8,70
IMpusnak 15 1,06 0,13 1,33 | 0,86 | 0,48 | 0,02 | 12,24 | 48,32 | 2,07
Ipusnak 16 | 0,115 | 0,041 | 0,204 | 0,035 | 0,168 |0,007|35,516|16,657|6,003

' Cmamucmuru: M — cpennee apupmernueckoe; CKO — cpeqHekBaapaTHueCcKoe OTKIIO-
HEHHE; max — aOCONIOTHBIM MaKCUMyM 3HAa4YCHHIT; min — aOCOIIOTHBIH MUHMMYM 3HAa4CHHH;
Alim — 1uana3oH aOCOIOTHBIX 3HAUCHMH; £m — OIMOKa PEIpPEe3CHTATUBHOCTH BHIOOPOYHOTO
cpentero; Cv — koa¢duuuent Bapuaimu, %; t — onbITHOE 3HaueHHe Kputepus CThIOJCHTA
(tos = 2,03; to; = 2,73); P — oTHOCHTENBHAS OIIMOKA WIIH TOYHOCTD OIIBITA, %.

Tpusnaxu: Mlpuznak 1 — quameTp cTBONa Ha BBIcOoTe 1,3 M, cM; [Ipu3Hak 2 — BeIcoTa
ctBona, M; [Ipusnak 3 — paccrosiuue 10 1-ro MepTBOro cyuka, M; [IpusHak 4 — paccTosiHIE 10
1-ro xuBoro cyuka, M; I[Ipusnak 5 — quamerp kpoust C-1O, m; IIpusnak 6 — 1uamerp KpoHbI
B-3, m; [Ipu3Hak 7 — OTHOIICHKE BBICOTHI CTBOJIA K €0 qUamerpy, M/cM; [IpusHak 8 — obmas
MIPOTSHKEHHOCTh KPOHBI, M; [IpHu3HaK 9 — MpOTsHKEHHOCTh KMBOH 4acTh KpoHBI, M; [Ipu3Hak
10 — IO b MOMEPEHOTO CEUeHHs CTBOIA, cM”; IIpusHak 11 — OTHOIIEHHE BHICOTH CTBOIA
K IUIOLIAH €ro MOMEPEeYHOro ceueHus (HampsHKEeHHOCTh POCTa), M/em?; IIpusnak 12 — monst
JKUBOU "4acTH KpoHbl, M; [lpusnak 13 — cpeauuii auametp npoekuuu KpoHsl, M; [Tpusznak 14 —
K03 GHULIUEHT acuMMeTprH KpoHbl; [Ipu3Hak 15 — cpenHuii abcomoTHEIN cOer cTBona, cM/M;
IMpusnax 16 — o6bema cTBONA, M.

V3MeHYMBOCTD TaKCALMOHHBIX II0Ka3aTeNIe He OJIMHAKOBA, B YACTHOCTH, 110
JHaMeTpy cTBoia (TIpu3HaK 1) u ero BbicoTe (IPHU3HAK 2) OHA HE3HAYMUTEIbHA U B
OLICHKAX 110 KO3 (UIIMEHTaM BapHalii MOXKET OBbITh OTHECEHA MPEHMYILECTBEH-
HO K HU3KOMY YpoBHIO Imkansl MamaeBa (Cv = 7...15%): Ha mepBoM ydacTke
14,21% u 11,34%; Ha Bropom — 17,11 u 9,16% cootBercTBeHHO. CTOND XK€ cTa-
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OWIBHO OTHOIICHHE IUaMeTpa CTBOJIA K €ro BBICOTE (MPH3HAK 7): HA IEPBOM
yuactke — 12,24%; Ha BTOpoM — 19,24%, 4To BHONHE OOBSICHUMO, UCXOJS U3 Ba-
PBHPOBaHUS JIMHEHHBIX ITapaMeTpoB cTBOIA (cM. Tabi. 2, 3). ComocraBieHUE JTH-
MHUTOB IIEPEUHCIICHHBIX MMapaMETPOB TAKXKE YKa3bIBaCT HAa X OTHOCHTEIBLHYIO
CTaOWIBHOCTD 0 CPABHEHHIO C IPYTUMH MpU3HaKaMu. Tak, o TuaMeTpy cTBoja
Ha TIepPBOM ydacTke abcomoTHEI MakcuMyM (18 cm) B 1,80 paza mpeBocxomuT
abcomrorHeIi MuHUMYM (10 cM), a mx muamas3oH (8 cMm) coctaBuiI 55,56% oOT
cpennero 3HadeHus (14,40+0,35 cm). 1o BBIcOoTe cTBOIA aOCOMIOTHBIA MaKCUMyM
(16 M) B 1,78 pa3a mpeBOCXOHI aOCOMFOTHBIA MUHEMYM (9 M), a ux auana3oH (7
M) coctaBuia 51,58% ot cpennero 3nayenus (13,57+0,26 M). AHaJIOTUYHO IO OT-
HOIICHHIO AWAMETPa CTBOJIA K €ro BBICOTE: a0COMIOTHBIH MakcumyM (1,17 m/cMm) B
1,56 pa3a npeBocxoamn abcomoTHbI MuHIMYM (0,75 M/cM), a nx aunamasoH (0,42
M/cm) coctaBmit 43,73% ot cpemnero 3HaueHus (0,95+0,02 m/cm). Io ocTanbHBIM
MpU3HAKaM M3MEHUYMBOCTH 3aMETHO BBIIIE (Yallle CpeIHHUI M TOBBIIICHHBIA YpO-
BEHB) U B psZie CIlydaeB JAOCTHTAcT BBICOKOTO (TpH3HAK 16) M OYE€HBb BBHICOKOTO
(mpusHak 14) yposnst: Cv =35,52% u Cv = 51,46% cOOTBETCTBEHHO.

Tabnuya 3

TakcanoHHbIE IOKA3aTe/IH JECHBIX Ky/IbTYp JUCTBeHHUIbI CyKkadyeBa
Ha BTOPOM y4YacTKe

Taxation indicators of Sukachev larch forest crops on the second plot1

Buer M CKO min | max A +m | Cv, % t P, %
[pusnak 1 15,66 | 2,68 | 12,00 | 22,00 | 10,00 | 0,45 | 17,11 | 34,59 | 2,89
[pusnak 2 15,23 | 1,40 | 13,00 | 18,00 | 5,00 | 0,24 | 9,16 | 64,58 | 1,55
Ipusnak 3 4,43 2,37 1,00 | 10,00 | 9,00 | 0,40 | 53,46 | 11,07 | 9,04
[pusnak 4 8,66 0,87 7,00 | 10,00 | 3,00 | 0,15 | 10,08 | 58,70 | 1,70
[pusnak 5 5,66 2,97 1,00 | 10,00 | 9,00 | 0,50 | 52,50 | 11,27 | 8,87
[pusnak 6 4,83 2,60 1,00 | 9,00 | 8,00 | 0,44 | 53,74 | 11,01 | 9,08
[pusnak 7 1,00 0,19 0,70 | 1,42 | 0,72 | 0,03 | 19,24 | 30,74 | 3,25
[pusnak 8 10,80 | 2,53 4,00 | 14,00 | 10,00 | 0,43 | 23,42 | 25,26 | 3,96
[pusnak 9 6,57 1,54 4,00 | 9,00 | 5,00 | 0,26 | 23,43 | 25,25 | 3,96
[pusnak 10 0,02 0,01 0,01 | 0,04 | 0,03 | 0,00 | 34,09 | 17,35 | 5,76
Ipusnak 11 0,09 0,03 0,04 | 0,15 | 0,11 | 0,01 | 35,58 | 16,63 | 6,01
[pusnak 12 0,66 0,29 0,33 | 1,75 | 1,42 | 0,05 | 43,88 | 13,48 | 7,42
[Mpusnax 13 5,24 2,63 1,00 | 9,50 | 8,50 | 0,44 | 50,11 | 11,81 | 8,47
[pusnak 14 1,23 0,45 0,50 | 225 | 1,75 | 0,08 | 36,43 | 16,24 | 6,16
Ipusnak 15 1,04 0,19 1,43 | 0,71 | 0,72 | 0,03 | 18,44 | 32,08 | 3,12
Ipusnak 16 | 0,151 | 0,056 | 0,304 | 0,074 | 0,231 [0,00936,896| 16,035 6,237

! O603HaYEHHs cTATHCTHK 1 MIPU3HAKOB T€ XK€, YTO U B Ta0I. 2.
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VYcraHOBIICHHBIE TaKCAIllMOHHBIE XapaKTEPHUCTHKU (BbICOTA M JUAMETP
CTBOJIOB) JIECHBIX KyJIbTYp JIMCTBeHHHIBI CyKadeBa MO3BOJIMIN OTHECTH 00cCIe-
JIOBaHHbBIE HACAXJCHUS (MX BO3pacT Ha MOMEHT ydera cocraBmi 34 roxa) k |
KJ1accy OOHHTETA.

Brruncnenne oobeMa cTBona (Ipu3HAK 16) Kak mapaboionaa ¢ Toi ke BEI-
COTOM M OCHOBaHHEM, PaBHBIM IUIOMAJH IOIEPEYHOTO CEUEHUs, IO3BOJIMIO
yCTaHOBUTH (OPMY M MacIiTad e€ro W3MEHYMBOCTH KaK B TIPEJeiax KaKIoro
OIIBITHOTO Y9acTKa, TaK ¥ MEKAy HUMHU. Ha mmepBoM yJacTke OLEHKH COCTaBHIIN
0,115+0,007 »° u Ha BTopom — 0,151£0,009 M°. Kod(HIMenTs! BapHaiyy, Ipy
9TOM, OJIM3KM MO CBOCH BEJIMYMHE U COOTBETCTBYIOT BHICOKOMY YPOBHIO H3MEH-
ynuBocTu: 35,516% u 36,896% Ha nepBoM U BTOPOM y4acTKE COOTBETCTBEHHO.

[MpyHUMas BO BHUMaHHE CBETOJIOOME JIMCTBEHHHMIBI, €€ YyBCTBUTEIHHOCTD
K YCIIOBHSIM OCBEIICHHS OLIEHMBAIIM 10 OCOOCHHOCTSIM Pa3BUTHSI KPOHBI BIOJIb
psiza JIeCHBIX KyJbTYp M MOINEPEK €ro HampapieHHs. BrraucieHne 3Ha4eHHH KO-
A pUIIIeHTa aCHMMETPHH KPOHBI (MIpU3HaK 14) mokasano, 4To B YKa3aHHOM OT-
HOILICHUH JEPEBbsl, UMEsI XOPOIIO Pa3BUTYIO KPOHY, CPEAHHUI JHaMeTp KOTOPOi
(mpusHak 13) cocraBun 7,17+0,26 M Ha mepBoM yuactke u 5,24+0,44 — Ha BTO-
poM, opMHpoBaH €€ ¢ TeHAECHIUEH K IPHOPUTETHOMY POCTY IT0OETOB B CTOPO-
Hy JIy4llle OCBEIICHHOW YacTH, 3aHUMAaeMOro MMM IPOCTpaHCTBa. B coorser-
CTBHM C 3THM YKa3aHHBIA KOA(QQUIMEHT npuHMMan 3HaveHwms: 1,26+0,11 Ha
nepBoM yuactke U 1,23+0,08 — Ha Bropom. IIpu 3TOM, IOKa3aTells HECTaOWICH, U
KO3 PUIMEHTHI BapHalii COOTBETCTBOBAIN BbIcokoMy (Cv = 36,43%) u o4eHb
BeicokoMy (Cv, = 51,47%) ypoBHIO U3MEHUUBOCTU. B menom, Takas kapTHHA B
TIOJIHOM Mepe COOTBETCTBYET CIIOXKMBIIMMCS IPEICTaBICHHAM O PEaKLUH Hpel-
CTaBHTEJEH po/ia IMCTBEHHUIA HA (PaKTHYECKYI0 HHCOJALMIO. BeicTynas Hanex-
HBIM TIOKa3aTeneM OHMOJIOrMYeCcKOH yCTOWYMBOCTH M XOPOIIETro Pa3sBHTHS pacTe-
HUH, JI0J151 )KMBOHM YacTH KPOHBI B €€ 00111l MPOTSHKEHHOCTH 110 CTBOJY (IPH3HAK
12) nemoHCcTpHpyeT 10cTaTO4HO Bbicokue oneHku: 0,62+0,03 Ha nepBOM yuyacTke
u 0,66+0,05 — Ha BTOpOM, a €€ U3MEHUYMBOCTh COOTBETCTBEHHO OTHOCUTCA K I10-
BereHHoMy (Cv, = 29,81%) u Beicokomy (Cv, = 43,88%) ypoBHIo.

[TonyuyeHHBIH MaTepHan CTaTHCTHYECKH HaJeXeH M JOCTOBEPEH, O 4YeM
MOXHO CYZIUTB I10 BEJIMYMHE PACUCTHBIX 3HaYeHHH kpurepust CThIOJICHTa, 3Ha-
YHUTEIBHO MPEBOCXONIEH MUHUMAIBHO JOIyCTHMBINA HOPOT Ha S-IIPOLIEHTHOM
1 1-IpOIEHTHOM YpOBHSIX 3HAYMMOCTH, & TaKXKe 10 OLCHKaM OTHOCHUTEJILHOM
ommOKN (TOYHOCTH OIBITa), KOTOpBIE, KaK IPaBWJIO, HE NPEBHIMAIH S-
NIPOLICHTHBIH YpOBEHb. B OTHENBHBIX Clydasx 3TO HE OBUIO JOCTHTHYTO IIO
npu4yuHe (U3UUECKOro OTPAaHHUYCHHS YHCIAa YYUTBIBAEMBIX PAacTeHUil, coxpa-
HUBILIUXCS HA y4acTKe.
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Xapakrep ¥ MaciuTad pasiHynil MeXIy HACRKACHUAMH Ha 00CIEIOBaHHBIX
y4JacTKax JIECHBIX KYJIBTYp HO3BONMI YCTaHOBUTH OJHO(AKTOPHBIN THCIEPCHOH-
HBIN aHanm3 (Tabi. 4). CpaBHUBAaEMBIC YYIACTKH JIECHBIX KYJIBTYpP JEMOHCTPHPOBA-
JM HAJIMYHE MEX/y HUMH CYIIECTBEHHBIX Pa3IMUHi 110 OOJIBIIMHCTBY TaKCALMOH-
HBIX IIOKa3aTelel, BBEIICHHBIX B CXeMy OIbITa. Ha 3TO yKa3pIBalOT pacyeTHbIe
BeJIMUMHBI Kputepuss @uimepa (cM. Tabm. 4), MPEeBBICUBIINE TOMYCTUMBI MHHH-
MaJIBHBIN TIpesieNl Ha S-porieHTHOM ypoBHe 3HauuMocTH (Fos = 3,98). Bmecte ¢
TeM, MO PNy XapaKTEepHCTHUK, OTHOCSIIMXCS K YUCITY MPOU3BOAHBIX MPHU3HAKOB
(mpmsnaku 7, 8, 9, 11, 12, 14, 15), cyliecTBeHHBIX pa3iuyuuii He HAOIIOAAIOCh.

Tabruya 4

OLeHKH CyIeCTBeHHOCTH Pa3JIMYuii MeKIy y4aCTKAMHU JEeCHBIX KYJIbTYP
10 MOKA3aTeISIM POCTA M PA3BUTHS JiepeBbes’

Estimates of the significance of differences between forest crop plots
in terms of tree growth and developmentl’ 2

Jlons snustaus daxropa (h” £ s,7) Kpurepun
[Ipuznak Fou 1o IInoxuackomy o CHenexopy paznuuuit
h | +s’ | F2 h* | +s7 | Fu2 |HCPgs| Dos
Mpuznax 1 | 4,87 |0,0668|0,0137 | 4,87 |0,0995|0,0132| 7,52 | 1,12 | 1,13
Ilpmsnak 2 | 22,27 |0,2467]0,0111| 22,27 [0,3780|0,0091| 41,32 | 0,69 | 0,70
IIpmsrak 3 | 9,70 |0,1248]0,0129| 9,70 [0,1990|0,0118| 16,90 | 84,53 | 85,38
[Mpm3nak 4 | 28,85 10,3042 10,0105 | 28,85 |0,4503 10,0083 | 54,06 | 0,57 | 0,57
IIpuznax 5 | 11,17 [0,1410]0,0126 | 11,17 |0,2251]0,0114| 19,75 | 1,21 | 1,22
TIpu3nak 6 | 12,01 [0,1540]0,0128 | 12,01 |0,2446|0,0114| 21,37 | 1,06 | 1,08
Mpuznax 7 | 1,54 0,0221]0,0144| 1,54 |0,0151]0,0145| 1,04 | 0,07 | 0,08
IMpm3nak 8§ | 0,38 |0,0055]0,0146| 0,38 - - - 1,00 | 1,01
IMpuznax 9 | 0,06 |0,0008|0,0147| 0,06 - - - 0,85 | 0,86
pusnak 10| 5,34 |0,07280,0136| 5,34 |0,1104|0,0131| 8,44 |27,10|27,37
Mpwuznax 11| 0,06 |0,0009 [0,0151| 0,06 - - - 0,01 | 0,01
[puznak 12| 0,51 |0,0075(0,0146| 0,51 - - - 0,11 | 0,11
ITpusznak 13| 13,93 10,1701 |0,0122| 13,93 10,2698 |0,0107 | 25,13 | 1,01 | 1,02
Ipusnax 14| 0,06 |0,0009 |0,0147| 0,06 - - - 0,26 | 0,26
Ipuznak 15| 0,59 |0,0085|0,0146| 0,59 - - - 0,08 | 0,08
Ipuznak 16| 9,80 |0,1259(0,0129| 9,80 |0,2009|0,0118| 17,09 | 0,02 | 0,02

! Moxkazarenu: Fon — ombiTHbIH KpuTepuit umepa; Fos/Fo; — TabnuuHbie 3HaYeHUS KPU-
Tepust Duiepa COOTBETCTBEHHO HA S-MPOLIGHTHOM M |-IPOIIEHTHOM YPOBHSIX 3HAYUMOCTH
(Fos = 3,98; Fo; = 7,01); Fu? — nokasateins JIOCTOBEPHOCTH ONBITHOTO Kputepus dumepa; h? -
MOKa3aTesb CHIbI BIHSHHS (akTopa; + Sh> — OLIMOKA [0KA3aTeNs CHIBI BIHSIHUS (axropa;
HCPys — HanmeHblIast CYIeCTBEHHAs Pa3HOCTh HAa S-IPOLIEHTHOM YPOBHE 3HaYMMOCTH; Dos —
KpuTepuit ThIOKH Ha S-IPOIIEHTHOM YPOBHE 3HAYMMOCTH.

2 0603HauCHHs MPU3HAKOB T€ K€, YTO U B TabuIe 2.
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B BapmaHTax ¢ IMOATBEPKICHHBIMH CYIICCTBEHHBIMU PA3IUUUsIMU d(PPEKT
BIIMSTHMS TIOCIEAHUX Ha (opMupoBaHMe oOmiero (GoHa (GEHOTHIHYECKOH auc-
TIePCHU HEOJIMHAKOB JUISl Pa3HBIX NMpHU3HAKOB. Tak, M0 AuaMeTpy CTBOJIA Ha BBI-
core 1.3 M (mpusHak 1) B pacuerax 1o ajropurmy I110XHHCKOro 1011 BAUSHUS
OpraHM30BaHHOTO (akTopa (B HamleM Clydae pasHMIA B y4YacTKaxX JIECHBIX
KymbTyp) Oblla MHHHMambHOH M cocTaBuma 6,68+1,37% (F,° = 4,87).
HawnGounbie oLeHKN COOTBETCTBOBAIN PACCTOSHHMIO JI0 TIEPBOTO )KUBOTO Cy4Ka
(mpmznax 4): h” s> = 30,42+1,05% (Fy> = 28,85). BEIUNCICHNS C HCIIOIb30BA-
HueM anropurma CHeleKopa Jajiy BIIOJHE COMOCTaBUMBII pe3ynbTar. Biusiaue
HE YYUTHIBAEMbIX B OIBITE CIy4aHHBIX (PAaKTOPOB IO BCEM aHAIM3HPYEMBIM IO-
KazaTensaM npeodmnanano, nocruras 95,13% (npusnak 1). Kpurepun paznnumii
(HCPys5 1 Dys) odeptiim pyOex, IpeogoieB KOTOPBIA pa3HUIIA CPSIHUX 3HAYC-
HUH NPU3HAKOB B IIOIIAPHOM CPaBHEHHM HACAXICHUH MOXKET OBITh IpPU3HAHA
CYILIIECTBEHHOM.

Bwi6oowi. 1. JlecHble KyIbTyphl TUCTBeHHHUIBI CyKaueBa, CO3/IaHHbIE B I0T0-
3amagHoi yactu Hmxeropopckoit obmacti Ha Tepputopun Ceprauckoro Mex-
pafOHHOTO JIECHUYECTBA, OCTUTras K Bo3pacTy 34 set (2-i Kiacc Bo3pacTa) BbI-
cotsl 14-15 M, (ot 13,57+£0,26 M mo 15,2340,24 M) hopMupyIOT HacaXIeHNS,
COOTBETCTBYIOIIIE IEPBOMY KIIacCy OOHHTETA.

2. JIuneiiHble mapaMeTpsl CTBOJIA B JIECHBIX KYJIbTYpax JUCTBeHHULB! Cy-
Ka4yeBa JOCTaTOYHO CTAOMIBHEBI, a BapHAIlNs WX 3HAYEHHH COOTBETCTBYET IIpe-
HMMYIIECTBEHHO HI3KOMY ypPOBHIO IIKaisl Mamaesa.

3. JlecopacTuTenbHbIe yCIOBHS Ha TeppUTOpuH Hrnkeropojackoi obmactu
ITOJTHOCTBIO COOTBETCTBYIOT OMOJIOTHH JHCTBeHHHUIBI CykadeBa u obOecrednBa-
10T YCIENIHOE CO31aHKe IMPOLYKTUBHBIX JIECHBIX KyJIbTYpP yKa3aHHOM IpEeBECHOMN
TTOPOJIBI.

Budanorpaduyeckuii cniucox

beccuemnos B.11., beccuemnosa H.H. OOpa3oBaHue M JUTHA(UKAINS KCHIEMBI
IUTIOCOBBIX JIepeBbeB COCHBI 0ObIkHOBeHHOW // MBVY3. JlecHoit xypnaim. 2013. Ne
2/332. C. 45-52.

beccuemnos B.I1., beccuemnoséa H.H. CeneximoHHas OIIEHKA TLTIOCOBBIX JIEepe-
BBbEB COCHBI OOBIKHOBEHHOW MeToAaMu MHoromepHoro anammsa // UBY3. Jlecnoit
xypHai 2012a. Ne 2/326. C. 58-64.

beccuemnos B.I1., beccuemnoséa H.H. CenexumoHHas OIEHKA IUTIOCOBBIX JIepe-
BbEB COCHBI 00bIKHOBeHHOH (Pinus sylvestris L.) mo mapamerpam mmiek // BectHux
CapaToBCKOrO TOCyIapCTBEHHOro arpapHoro yHmeepcureta um. H.UM. BaBunosa.
EcrectBenHble, TeXHUUECKHE, IKOHOMUYeckue Hayku. 20126. Ne 06. C. 13-16.

138



M.M. Yaumun, B.Il. Beccuemnoes

beccuemnos B.11., beccuemnosa H.H., Ecuues A.O. OueHka (HU3NOIOTHUECKOTO
COCTOsIHMS TIpe/icTaBuTenell pona muctBeHnuia (Larix Mill.) B ycnoBusix Hmxeropou-
ckoit obmactu // WBVY3. Jlecmoir xypuam. 2018. Ne 1. C. 9-17. DOI:
10.17238/issn0536-1036.2018.1.9

beccuemnosa H.H. Ingekc HEMASHTUYHOCTH B CEJICKIIMOHHOM OILIEHKE ILIIOCO-
BbIX JepeBbeB // Bectauk CaparoBckoro rocarpoyHuBepcutera uM. H.W. BaBunosa.
EcrecTBenHble, TeXHUUECKHE, IKOHOMHUYeckue Hayku. 20136. Ne 07. C. 11-15.

beccuemnosa H.H. K Bompocy 00 olieHke o0rieii KOMOMHAIIMOHHON CIIOCOOHO-
CTHU IUIIOCOBBIX JIEPEBBEB COCHBI OOBIKHOBEHHOI // BecTHrk MoCKOBCKOro rocypap-
CTBEHHOT0 yHHBepcureTa jeca — JlecHoit Bectauk. 2008. Ne 6 (63). C. 4-12.

beccuemnosa H.H. MHOTOMepHasi OIL[CHKA ILTIOCOBBIX JIEPEBbHEB COCHBI OOBIKHO-
BeHHoH (Pinus sylvestrisL.) mo noka3sarensiM MUTMEHTHOTO cOCTaBa XBOM // BecTHHK
Mapwuiickoro rocyaapcTBEHHOTO TexHonoruueckoro yuusepcurera. Cepust: Jlec. Oxo-
norus. [Ipupononons3oBanne, 2013a. Ne 1 (17). C. 5-14.

beccuemnoea H.H. MHOroMepHas OLICHKA ILIIOCOBBIX JIEPEBbEB COCHBI 110 CTEIIe-
HH pa3BUTHUs KcuieMbl // BectHuk CapaToBCKOTO TOCYAapCTBEHHOTO arpapHOTO YHH-
Bepcutera uM. H.M. BaBunosa. EcTrecTBeHHbIE, TEXHUUECKHUE, IKOHOMUYECKUE HAYKHU.
20126. Ne 07. C. 9-14.

beccuemnosa H.H. Onenka obmieli KOMOWHAIIMOHHON CIIOCOOHOCTH ITIIFOCOBBIX
JIepeBbEB COCHBI 0OBIKHOBEHHO!M B Hikeropoackoit obnactu // BectHuk MOCKOBCKOTO
rocyJapCTBEHHOr0 yHUBepcuTeTa Jieca — JlecHoit BectHuk. 20096. Ne 4 (67). C. 4-10.

beccuemnosa H.H. Ouenka 3¢¢hekTHBHOCTH 0TOOpa IUTIOCOBBIX AEPEBHEB COCHBI
OOBIKHOBEHHO! B MCIIBITATENBHBIX KyJbTypax B Hmkeropopackoit obnactu // BectHHk
MOCKOBCKOTO TOCYTapCTBEHHOTO yHHBEpcHTeTa Jieca — JlecHoi BecTHUK. 2009a. No 2
(65). C. 31-36.

beccuemnosa H.H. Ilonukpocc-TecT B ONpeeIeHNH OIeHOK 00IIeil koMOnHanu-
OHHOI1 CIIOCOOHOCTH COCHBI OOBIKHOBEHHOM // AKTyainbHbIe TPOOJIEMBI JIECHOTO KOM-
mwiekca / mox obmr. pen. E.A. Tlamdmnosa: ¢6. Hayd. Tpya0B 1o uroram MexmayHap.
Hayd.-TeXH. KoH}. Bem. 22. Bpsmack: BIUTA, 20098. C. 10-14.

beccuemnosa H.H. CocHa oGbikHOBeHHas (Pinus sylvestris L.). PenpoaykTHBHBII
MOTEHIMANl IUIIOCOBBIX JepeBbeB. Huxuuit Hosropon: Hubkeropoxackas rocynap-
CTBEHHAs CEILCKOXO03siicTBeHHas akagemus, 2015, 586 c.

beccuemnosa H.H. CocHa obsikHOBeHHas (Pinus sylvestris L.). D¢ dexTnBHOCTD
orbopa mmocoBbix nepeBbeB. Hiwkuuit Hosropon: Hukeropozckas rocynapcTBeHHas
cenbCKoXxo3siicTBeHHas akagemus, 2016. 464 c.

beccuemnosa H.H. CpaBHUTEIbHAs OIEHKA KJIOHOB IUTIOCOBBIX JIEPEBHEB COCHBI
o6sIkHOBeHHOH (Pinus sylvestris L.) mo mapamerpam xBou B Tpex(akTOPHOM JHCIIep-
CHOHHOM aHaym3e // BecTHnk MOCKOBCKOTO TOCY/IapCTBEHHOTO YHUBEPCHUTETA Jieca —
JlecHoii BectHHK. 2012a. Ne 6 (89). C. 199-204.

beccuemnosa H.H., beccuemnos B.I1. CenexnyoHHas OllEHKa IUTFOCOBBIX Jiepe-
BBEB COCHBI OOBIKHOBEHHOH 110 BBIXOY ceMsiH 3 mmmiek // Bectauk Kazanckoro roc-
yAapCTBEHHOTO arpapHoro yansepcureta. 2014a. Ne 2 (32). C. 82-84.

139



Hzeecmus Canxkm-Ilemepoypackoii necomexnuyeckou akaoemuu. 2021. Buin. 237

beccuemnosa H.H., Beccuemnog B.Il. CocHa oObikHOBeHHas (Pinus sylvestris
L.). Mopdomerpust u ¢usuonorus xBou IUTFOCOBBIX AepeBbeB. Himxuuit Hosropon:
Hinxeropozckast rocyjapcTBeHHas! CelIbCKOX03sicTBeHHas akagemus, 20146. 369 c.

beccuemnosa H.H., beccuemnog B.11., Feccuemnos I1.B. Conepxanue u 6ananc
3aMacHbIX BEUIECTB B TKaHsIX moberos tomoneit B Himkeropoackom [oBomxkbe // M3Be-
ctusa Cankt-IletepOyprekoil necorexamdeckoi akagemun. 2020. Bem. 232. C. 92—
104. DOI: 10.21266/2079-4304.2020.232.92-104.

Beccuemnosa H.H., Beccuemnog B.I1., Epuios I1.B. I'enotunmaeckast 00yciioB-
JIEHHOCTh IIMTMEHTHOI'O COCTaBa XBOM ILTIOCOBBIX JIEPEBBEB €M EBPONEHCKOH //
VBY3. Jlecnoii xypnan. 20196. Ne 1. C. 63-76. DOI: 10.17238/issn0536-
1036.2019.1.63

beccuemnosa H.H., beccuemnos B.I1., Yepuvix B.JI. I'eHoTHIIMUECKOE HECXOACTBO
ILUTIOCOBBIX JIepeBbeB COCHBI 00bIKHOBeHHOM (Pinus sylvestris L.) o ¢uznonornueckomy
cocrosiauio moberoB // BectHuk [TOBOMMKCKOrO rocyapcTBEHHOIO TEXHOJIOTHYECKOTO
yuauBepcurera. Cepust: Jlec. Oxonorus. IIpupononons3osanue. 2015. Ne 4 (28). C. 35-49.

beccuemnosa H.H., Kyivkoeéa A.B. ConepixaHue 3amacHBIX NHTATENBHBIX Be-
IIECTB B KJIETKAaX TKaHel TOIUYHBIX MOOeroB mpencraBureneil pona enb (Picea L.) B
ycnoBusix Hmxeroponckoit oonactu // UBY 3. Jlecnoii xypHan. 2019a. Ne 6. C. 52-61.
DOI: 10.17238/issn0536-1036.2019.6.52.

bobpos E.I'. Victopust u cucremaruka nuctBeHnul / Komaposckue urenus. J1.:
Hayxka. Jlenunarpaackoe ota-e, 1972. T. 25. C. 1-96.

Bonoapenxo A.C., XKueynos A.B. Ctatnctiudeckas 00paboTka MaTepHaoB JIECOBOI-
CTBEHHBIX HccieoBanmii: yueb. mocodue CII16.: M3a-o [omurexH. yu-Ta, 2016. 125 c.

Epwos I1.B., beccuemnosa H.H., beccuemnos B.I1. MHOromepHast OLEHKa ILIF0CO-
BBIX JIEpeBbEB €M eBporeiickoii (Picea abies) mo murmeHTHOMY coctaBy xBou // 3Be-
ctust Cankt-IlerepOyprekoii tecotexaudeckoit akagemun. 2018. Bem. 233. C. 78-99.

Ecuues A.O. Koppensuusi MpU3HAKOB MUTMEHTHOTO COCTaBa XBOM MPEICTaBUTE-
neit pona mucteenHuna (Larix Mill.) B nennponapke Ceprauckoro necHndectBa Hu-
sxeropoackoit obmactu / UBY3. Jlecnoit xypuan. 2018. Ne 3. C. 43-53. DOL:
10.17238/issn0536-1036.2018.3.43

Ecuues A.O. CpaBHUTENbHASI OIIEHKA aCCOPTUMEHTA KJIOHOB IUTIOCOBBIX JICPEBBEB
muctBeHHuIB Cykauépa (L. Sukaczewii Djil.) Ha necocemenHo# mmanranuu B Hioke-
ropojickoi obxnactu // U3zectuss OpeHOYyprcKoro rocy1apcTBEHHOTO arpapHoOro YHH-
Bepcutera. 2016. Ne 3 (59). C. 66-68.

Ecuues A.O., beccuemnosa H.H. JluHamuka (U3HOIOTMYECKOTO COCTOSHUS
npencrasureneil poxa mucreennuna (Larix Mill.) mpu uaTpoxyxunu // IHHOBaIMoH-
Hble pa3paboTKH MonoIbIX ydeHbIX B cdepe AIIK: marep. Beepoc. koH(D. Momombix
yueHbIx, nocsaul. 85-netuto PI'BOY BO Humxeroponckas ['CXA: Hwxnuit Hosro-
pon, 15 nexabpst 2015 roma. Hmwxuuit HoBropoa: Hinkeropozckas rocynapcTBeHHast
cenbCcKoxo3siicTBeHHas akaaemus, 2016. C. 14—18.

140



M.M. Yaumun, B.Il. Beccuemnoes

Ecuues A.O., beccuemnosa H.H. VI3MEHYMBOCTh NMHUTMEHTHOTO COCTaBa XBOM
KJIOHOB TUTIOCOBBIX JiepeBbeB nucTBeHHUIbI Cykauesa (L. Sukaczewii Djil. spec, nov.)
B aCCOPTHMEHTE JICCOCEMEHHBIX IUIaHTalMi Ha npuMepe Hmxeropoackoit obnacrtu //
OxoHomuueckue acnekTsl pazButusa AIIK m necHoro xossiictBa. JlecHoe X03sHCTBO
CotozHoro rocynapcrBa Poccun u Benopyccuu: marep. MexayHap. Hayd.-TIpakT.
xoH¢.: Hwxkuuit HoBropon, 26 cents6ps 2019 r. / mox o6w. pexn. beccuernosoit H.H.
Hwxnnit Hosropon: Hixeropoackas 'CXA, 2019. C. 156-164.

Kuwenxo U.T. JlucTBeHHUIa cubMpCcKas Ha 3anajaHoil rpaHuue apeana // Ilpun-
el xoyorun. 2015. Ne 2. C. 55-65. DOI: 10.15393/j1.art.2015.4142.

Kynvrkosa A.B., beccuemnosa H.H., beccuemnoe B.Il. MHOTONapameTpraecKkas
OLICHKA TaKCOHOMHYecKoil Oim3octr BuaoB enu (Picea A. Dietr.) mo nUrMeHTHOMY
cocraBy xBou // BectHuk [10BOKCKOTO roCyJapcTBEHHOTO TEXHOJIOTHYECKOTO YHHU-
Bepcutera. Cepust: Jlec. Oxonorust. Ilpupononons3oBanue, 2018a. Ne 1(37). C. 5-18.

Kynvrkosa A.B., beccuemnosa H.H., beccuemnos B.Il. MHOoronapameTpuieckui
aHaJM3 B OLIEHKe Buaochenu(UIHOCTH mpencraButeneil poaa enp (Picea) / UBY3.
Jlecnoii xxypHai. 20186. Ne 6. C. 23-38. DOI: 10.17238/issn0536- 1036.2018.6.23.

Kynvkosa A.B., Beccuemnosa H.H., bBeccuemnoe B.Il. Ce30HHBIE N3MEHEHUS
ITUTMEHTHOT'O COCTaBa XBOM IpejcTaBuTeneil pona enb B Hinkeropoackoit obnactu //
WzBectnst Cankr-IletepOyprekoit necorexHmueckoi akamemuu. 2021. Bem. 235.
C. 22-39. DOI: 10.21266/2079-4304.2021.235.22-39

Kynpusnoe H.B. ObIT BbIpalllUBaHUs JINCTBEHHUIIBI B KYJIbTYpe B [ OppbKOBCKOH
obnactu // UBY3. JlecHoit xypHai. 1969. Nel. C. 39-43.

Kynpusanos H.B., Bepemennukos C.C., [Lluwos B.B. Jleca u necHoe xo03siicTBo Hu-
seropoackoi oomactu. Hrokanit Hosropon: Bonro-Bsitckoe kamk. m3n-Bo, 1995. 348 c.

Mamaes C.A. O npobiemMax U METoJlax BHYTPUBHUIOBOH CHCTEMATHKHU JIPEBECHBIX
pacrenuid: 1. AMmintyna usmenduBoctd // 3akoHOMepHOCTH (HOpMOOOpa3oBaHHs U
muddepenimanmy Buaa y apesecHsix pactenuit: Tpyasl MHCTHTYTA SKOIOTHU pacTe-
HUIl U JKUBOTHBIX Ypaibckoro ¢unuana Axagemun Hayk CCCP. Beim. 60. Ceepa-
nosck: YHIT AH CCCP, 1969. C. 3-38.

Mumomun JI.Y. Buopaznoobpaszue nmuctBeHHUI] Poccun // XBoiiHble OGopeabHOM
30HbI. 2003. Beim.1. C.6-9.

CyxkaueB B.H. K ucropun passurus nmuctsennunsl // Jlecnoe neno M.; JI.: HoBas
nepess, 1924. C. 12-44.

Yaumun M.M. B3auM03aBHCHMMOCTE MOP(OJIOTMUECKUX IIOKa3aTeNel IIuIIeK
JIMCTBEHHUIIBI CHOMPCKO B IOJIC3AUTHBIX 110JI0CaX HIUKETOPOJCKOH obnacty // Ak-
TyaJIbHbIE ITPOOIIEMBI JiIecHOTO KoMmIuiekca. 2019a. Ne 55. C. 50-52.

Vaumun M.M. CpaBHUTENbHAS OLICHKA NW3MEHYMBOCTH MOP(POIOTHIECKUX IOKa-
3aTelNel MINIIeK JINCTBEHHUITB! CHOMPCKOH B MOJIE3AIIUTHEIX IT0JI0CaX HIKETOPOICKON
obnacti // PocT 1 BOCIIPOM3BOJCTBO HAYYHBIX KaJPOB B CEIBCKOM U JIECHOM XO3sii-
ctBe. Beepoccuiickast HayuHO-IIpaKTHUECKasi HHTEPHET-KOH(. ¢ MexayHap. yyacTiem
Uit 00yYaroKMXcss U MOJIOAbIX yueHsix: Huxuuit HoBropoa 18-29 nexa6ps 2019 r. /

141



Hzeecmus Canxkm-Ilemepoypackoii necomexnuyeckou akaoemuu. 2021. Buin. 237

mon obur. pen. H.H. Bbeccuernosoii. Hikuuit Hoeropoa: Hwmkeropoackas 'CXA,
20196. C. 131-136 c.

Vaumun M.M., beccuemnos B.I1. CpaBHUTENbHAS OLIEHKA TAKCAL[MOHHBIX IOKa-
3aTesiel JIECHBIX KyJIbTYp JMCTBEHHHUIBI cuOupckoit (Larix sibirica) npu HHTPOIYKIMU
B Hwmxeroponckoit oonactu // UBY3. JlecHoi xypHan. 2020. Ne 6. C. 33-41. DOIL:
10.37482/0536-1036-2020-6-33-41

Vaumun M.M., Beccuemnog B.I1., Opnamckuii A.H. Mopdonorndeckue mokasa-
TENH IIMIIEK JUCTBEHHHIBI CHOMPCKOW B IMOJIE3aIlUTHBIX monocax Hukeropoackoi
obnactu // DxoHomudeckue acriekTsl pasButus AITK u necHoro xo3ssiicta. JlecHoe
xo3aiicTBo Coro3Horo rocynapcrsa Poccun u benopyccun: matep. MexayHap. Hayd.-
npakT. koHd. Hwkuuit Hosropoa, 26 cenrsops 2019 r. / mox obm. pen. H.H. bec-
cuetHoBoi. Hmxuuit Hosropoa: Hmxkeropoackas 'CXA, 2019. C. 220-225.

Al Afas N., Marrona N., Ceulemansa R. Variability in Populus leaf anatomy and
morphology in relation to canopy position, biomass production, and varietal taxon // An-
nals of Forest Science. 2007. Vol. 64, no. 4. P. 521-532. DOI: 10.1051/forest:2007029

Aniszewska M. Analysis of opening cones of selected coniferous trees // Annals of
Warsaw University of Life Sciences — SGGW, Agriculture (Agricultural and Forest
Engineering). 2010. Vol. 55. P. 57-64.

Aniszewska M., Gendek A., Zychowicz W. Analysis of Selected Physical Proper-
ties of Conifer Cones with Relevance to Energy Production Efficiency // Forests. 2018.
Vol. 9, iss. 7, Article number 405. P. 405(1-12). DOI: 10.3390/f9070405

Benomar L., Lamhamedi M.S., Villeneuve 1., Rainville A., Beaulieu J., Bousquet
J., Margolis H.A. Fine-scale geographic variation in photosynthetic-related traits of
Picea glauca seedlings indicates local adaptation to climate // Tree Physioljgy. 2015.
Vol. 35, iss. 8. P. 864-878. DOI: 10.1093/treephys/tpv054

Bonnet-Masimbert M., Pdques L. E., Baldet P., Philippe G. From flowering to ar-
tificial pollination in larch for breeding and seed orchard production // The Forestry
Chronicle. 1998. Vol. 74, iss. 2. P. 195-202. DOI:10.5558/tfc74195-2

Casella E., Sinoquet H. Botanical determinants of foliage clumping and light in-
terception in two-year-old coppice poplar canopies: assessment from 3-D plant mock-
ups // Annals of Forest Science. 2007. Vol. 64, no. 4. P. 395-404. DOI:
10.1051/forest:2007016

Colas F., Perron M., Tousignant D., Parent C., Pelletier M., Lemay P. A novel
approach for the operational production of hybrid larch seeds under northern climatic
conditions // The Forestry Chronicle. 2008. Vol. 84 iss. 1. P. 95-104. DOI:
10.5558/tfc84095-1

Danek M., Chuchro M., Walanus A. Variability in Larch (Larix Decidua Mill.)
Tree-Ring Growth Response to Climate in the Polish Carpathian Mountains // Forests.
2017. Vol. 8, iss. 10, Article number 354. P. 354(1-22). DOI: 10.3390/f8100354

Dumais, D. Physiology and growth of advance Picea rubens and Abies balsamea
regeneration following different canopy openings / D. Dumais, M. Prévost // Tree
Physioljgy. — 2014. Vol. 34 Issue 2. — Pp. 194-204. DOI: 10.1093/treephys/tpt114

142



M.M. Yaumun, B.Il. Beccuemnoes

Gornall J.L., Guy R.D. Geographic variation in ecophysiological traits of black
cottonwood (Populus trichocarpa) / Canadian Journal of Botany. 2007. Vol. 85,
no. 12. P. 1202-1213. DOI: 10.1139/B07-079

Markiewicz P. Problems with seed production of European larch in seed orchards
in Poland // Seed orchards: Proceedings from a conference at Umed, Sweden, 2628
September 2007. Uppsala, Sweden: Publikationstjénst, 2008. p. 161-164.

Mihai G., Teodosiu M. Genetic diversity and breeding of larch (Larix decidua
Mill.) in Romania // Annals of Forest Research. 2009. Vol. 52, no. 1. P. 97-108, DOI:
10.15287/a1.2009.126

Nagaike T., Hayashi A., Kubo M. Diversity of naturally regenerating tree species
in the overstorey layer of Larix kaempferi plantations and abandoned broadleaf cop-
pice stands in central Japan // Forestry: An International Journal of Forest Research.
2010. Vol. 83, iss. 3. P. 285-291. DOI: 10.1093/forestry/cpq011

Repac 1., Tucekova A., Sarvasova I., Vencurik J. Survival and growth of outplant-
ed seedlings of selected tree species on the High Tatra Mts. windthrow area after the
first growing season // Journal of Forest Science. 2011. Vol. 57, iss. 8. P. 349-358.
DOI: 10.17221/130/2010-JFS

Sigurdsson B.D., Magnusson B., Elmarsdottir A., Bjarnadottir B. Biomass and
composition of understory vegetation and the forest floor carbon stock across Siberian
larch and mountain birch chronosequences in Iceland // Annals of Forest Science.
2005. Vol. 62, no. 8. P. 881-888. DOI: 10.1051/forest:2005079

Vilcan A., Mihalte L., Sestras A.F., Holonec L., Sestras R.E. Genetic variation and
potential genetic resources of several Romanian larch populations // Turkish Journal of
Agriculture & Forestry. 2017. Vol. 41, no. 1. P. 82-91. DOI:10.3906/tar-1610-57

Williams G.M., Nelson A.S., Affleck D.L.R. Vertical distribution of foliar biomass
in western larch (Larix occidentalis) // Canadian Journal of Forest Research. 2018,
Vol. 48, no. 1. P. 42-57. DOI: 10.1139/cjfr-2017-0299

Reference

Al Afas N., Marrona N., Ceulemansa R. Variability in Populus leaf anatomy and
morphology in relation to canopy position, biomass production, and varietal taxon. Annals
of Forest Science, 2007, vol. 64, no. 4, pp. 521-532. DOI: 10.1051/forest:2007029

Aniszewska M. Analysis of opening cones of selected coniferous trees. Annals of
Warsaw University of Life Sciences — SGGW, Agriculture (Agricultural and Forest
Engineering), 2010, vol. 55, pp. 57-64.

Aniszewska M., Gendek A., Zychowicz W. Analysis of Selected Physical
Properties of Conifer Cones with Relevance to Energy Production Efficiency. Forests,
2018, vol. 9, iss. 7, Article number 405, pp. 405(1-12). DOI: 10.3390/f9070405

Benomar L., Lamhamedi M.S., Villeneuve 1., Rainville A., Beaulieu J., Bousquet J.,
Margolis H.A. Fine-scale geographic variation in photosynthetic-related traits of Picea

143



Hzeecmus Canxkm-Ilemepoypackoii necomexnuyeckou akaoemuu. 2021. Buin. 237

glauca seedlings indicates local adaptation to climate. Tree Physioljgy, 2015, vol. 35,
iss. 8, pp. 864-878. DOI: 10.1093/treephys/tpv054

Besschetnov V.P., Besschetnova N.N. Formation and lignification of xylem of
plus trees of Scots pine. Russian Forestry Journal, 2013, no. 2/332, pp. 45-52. (In
Russian with English summary)

Besschetnov V.P., Besschetnova N.N. Selection evaluation of plus trees of Scots
pine by methods of multivariate analysis]. Russian Forestry Journal, 2012a, no. 2/326,
pp- 58-64. (In Russian with English summary)

Besschetnov V.P., Besschetnova N.N. Selection evaluation of plus trees of Scots
pine (Pinus sylvestris L.) according to the parameters of cones. Bulletin of the Saratov
State Agrarian University named after N.I. Vavilov. Natural, technical, and economic
sciences, 2012b, no. 06, pp. 13—16. (in Russian with English summary).

Besschetnov V.P., Besschetnova N.N., Esichev A.O. Assessment of the
physiological state of representatives of the genus larch (Larix Mill.) in the conditions
of the Nizhny Novgorod region. Russian Forestry Journal, 2018, no. 1, pp. 9-17.
DOI: 10.17238/issn0536-1036.2018.1.9. (In Russian with English summary)

Besschetnova N.N. Comparative evaluation of clones of plus trees of Scots pine
(Pinus sylvestris L.) by the parameters of needles in a three-factor analysis of variance.
Forestry Bulletin, 2012a, no. 6 (89), pp. 199-204. (In Russian with English summary)

Besschetnova N.N. Evaluation of the effectiveness of the selection of plus trees
of Scots pine in test crops in the Nizhny Novgorod region. Forestry Bulletin, 2009a,
no. 2 (65), pp. 31-36. (In Russian with English summary)

Besschetnova N.N. Evaluation of the overall combinational ability of plus trees
of Scots pine in the Nizhny Novgorod region. Forestry Bulletin, 2009b, no. 4 (67), pp.
4-10. (In Russian with English summary)

Besschetnova N.N. Index of non-identity in the selection evaluation of plus trees.
Bulletin of the Saratov State Agrarian University named after N.I. Vavilov. Natural,
technical, and economic sciences, 2013b, no. 07, pp. 11-15. (In Russian with English
summary)

Besschetnova N.N. Multidimensional assessment of plus trees of Scots pine
(Pinus sylvestrisL.) according to the indicators of the pigment composition of needles.
Bulletin of the Mari State Technological University. Series: Forest. Ecology. Nature
Management, 2013a, no. 1 (17), pp. 5-14. (In Russian with English summary)

Besschetnova N.N. Multivariate assessment of plus pine trees by the degree of
xylem development. Bulletin of the Saratov State Agrarian University named after N.I.
Vavilov. Natural, technical, and economic sciences, 2012b, no. 07, pp. 9-14. (In
Russian with English summary)

Besschetnova N.N. On the question of assessing the overall combinational ability
of plus trees of Scots pine. Forestry Bulletin, 2008, no. 6 (63), pp. 4-12. (In Russian
with English summary)

Besschetnova N.N. Polycross-test in determining the estimates of the general
combinational ability of Scots pine. Actual problems of the forest complex. Ed. by E.A.

144



M.M. Yaumun, B.Il. Beccuemnoes

Pamfilov: Collection of scientific works on the results of the international scientific
and technical conference, 2009c, iss. 22, pp. 10-14. (In Russ.)

Besschetnova N.N. Scots pine (Pinus sylvestris L.). Efficiency of selection of
plus trees. Nizhny Novgorod: Nizhny Novgorod State Agricultural Academy, 2016.
464 p. (In Russ.)

Besschetnova N.N. Scots pine (Pinus sylvestris L.). Reproductive potential of
plus trees. Nizhny Novgorod: Nizhny Novgorod State Agricultural Academy, 2015.
586 p. (In Russ.)

Besschetnova N.N., Besschetnov V.P. Scots pine (Pinus sylvestris L.).
Morphometry and physiology of the needles of plus trees. Nizhny Novgorod: Nizhny
Novgorod State Agricultural Academy, 2014b. 369 p. (In Russ.)

Besschetnova N.N., Besschetnov V.P. Selection evaluation of plus trees of Scots
pine by the yield of seeds from cones. Bulletin of the Kazan State Agrarian University,
2014a, no. 2 (32), pp. 82—84. (In Russian with English summary)

Besschetnova N.N., Besschetnov V.P., Besschetnov P.V. Content and balance of
spare substances in the tissues of poplar shoots in the Nizhny Novgorod Volga region.
Izvestia Sankt-Peterburgskoj Lesotehniceskoj Akademii, 2020, iss. 232, pp. 92—104.
DOI: 10.21266/2079-4304.2020.232.92-104. (In Russian with English summary)

Besschetnova N.N., Besschetnov V.P., Chernyh V.L. Genotypic dissimilarity of
plus trees of scots pine (Pinus sylvestris L.) according to the physiological state of
shoots. Bulletin of the Volga State Technological University. Series: Forest. Ecology.
Nature Management, 2015, no. 4 (28), pp. 35—49. (In Russian with English summary)

Besschetnova N.N., Besschetnov V.P., Ershov P.V. Genotypic conditionality of
the pigment composition of the needles of plus trees of Norway spruce. Russian
Forestry Journal [IVUZ. Lesnoy zhurnal], 2019b, no. 1, pp. 63-76. DOI:
10.17238/issn0536-1036.2019.1.63. (In Russian with English summary)

Besschetnova N.N., Kulkova A.V. The content of spare nutrients in the tissue
cells of annual shoots of representatives of the genus spruce (Picea L.) in the
conditions of the Nizhny Novgorod region. Russian Forestry Journal, 2019, no. 6, pp.
52-61. DOI: 10.17238/issn0536-1036.2019.6.52. (In Russian with English summary)

Bobrov E.G. History and systematics of larch trees. Komarovsky readings. L.:
Nauka. Leningrad Branch, 1972, vol. 25, pp. 1-96. (In Russ.)

Bondarenko A.S., Zhigunov A.V. Statistical processing of forest research materials:
Textbook St. Petersburg: Polytechnic University Press, 2016. 125 p. (In Russ.)

Bonnet-Masimbert M., Paques L.E., Baldet P., Philippe G. From flowering to
artificial pollination in larch for breeding and seed orchard production. The Forestry
Chronicle, 1998, vol. 74, iss. 2, pp, 195-202. DOI:10.5558/tfc74195-2

Casella E., Sinoquet H. Botanical determinants of foliage clumping and light
interception in two-year-old coppice poplar canopies: assessment from 3-D plant
mock-ups. Annals of Forest Science, 2007, vol. 64, no. 4, pp. 395-404. DOI:
10.1051/forest:2007016

145



Hzeecmus Canxkm-Ilemepoypackoii necomexnuyeckou akaoemuu. 2021. Buin. 237

Colas F., Perron M., Tousignant D., Parent C., Pelletier M., Lemay P. A novel
approach for the operational production of hybrid larch seeds under northern climatic
conditions. The Forestry Chronicle, 2008, vol. 84, iss. 1, pp. 95-104. DOI:
10.5558/tfc84095-1

Danek M., Chuchro M., Walanus A. Variability in Larch (Larix Decidua Mill.)
Tree-Ring Growth Response to Climate in the Polish Carpathian Mountains. Forests,
2017, vol. 8, iss. 10, Article number 354, pp. 354(1-22). DOI: 10.3390/f8100354

Dumais D., Prévost M. Physiology and growth of advance Picea rubens and
Abies balsamea regeneration following different canopy openings. Tree Physioljgy,
2014, vol. 34, iss. 2, pp, 194-204. DOI: 10.1093/treephys/tpt1 14

Ershov P.V., Besschetnova N.N., Besschetnov V.P. Multivariate assessment of
plus trees of European spruce (Picea abies) by the pigment composition of needles.
Izvestia Sankt-Peterburgskoj Lesotehniceskoj Akademii, 2018, iss 233, pp. 78-99. (In
Russian with English summary)

Esichev A.0. Comparative assessment of the range of clones of Sukachev's larch
(L. Sukaczewii Djil.) plus trees on a forest seed plantation in the Nizhny Novgorod
region. Proceedings of the Orenburg State Agrarian University, 2016, no. 3 (59),
pp- 66—68. (In Russian with English summary)

Esichev A.0. Correlation of signs of the pigment composition of needles of
representatives of the genus larch (Larix Mill.) in the arboretum of the Sergachsky
forestry of the Nizhny Novgorod region. Russian Forestry Journal, 2018, no. 3, pp.
43-53. DOI: 10.17238/issn0536-1036.2018.3.43. (In Russian with English summary)

Esichev A.O., Besschetnova N.N. Dynamics of the physiological state of
representatives of the genus larch (Larix Mill.) at introduction. /nnovative developments of
young scientists in the field of agriculture. Proceedings of the All-Russian Conference of
Young Scientists dedicated to the 85th Anniversary of the Nizhny Novgorod State
Agricultural Academy: Nizhny Novgorod, December 15, 2015. Nizhny Novgorod: Nizhny
Novgorod State Agricultural Academy, 2016, pp. 14-18. (In Russ.)

Esichev A.O., Besschetnova N.N. Variability of the pigment composition of
needles of clones of plus trees of Sukachev's larch (L. Sukaczewii Djil. spec, nov.) in
the assortment of forest-seed plantations on the example of the Nizhny Novgorod
region. Economic aspects of the development of agriculture and forestry. Forestry of
the Union State of Russia and Belarus: Materials of the international scientific and
practical conference: Nizhny Novgorod, September 26, 2019. / under the general ed.
Besschetnova N.N. Nizhny Novgorod: Nizhny Novgorod State Agricultural Academy,
2019, pp. 156-164. (In Russ.)

Gornall J.L., Guy R.D. Geographic variation in ecophysiological traits of black
cottonwood (Populus trichocarpa). Canadian Journal of Botany, 2007.vol. 85, no. 12,
pp- 1202-1213, DOI: 10.1139/B07-079

Kishchenko I.T. Siberian larch on the western border of the area. Principles of
ecology, 2015, no. 2, pp. 55-65. DOI: 10.15393/j1. art, 2015. 4142. (In Russian with
English summary)

146



M.M. Yaumun, B.Il. Beccuemnoes

Kulkova A.V., Besschetnova N.N., Besschetnov V.P. Multiparametric assessment
of the taxonomic proximity of spruce species (Picea A. Dietr.) by the pigment
composition of needles. Bulletin of the Volga State Technological University. Series:
Forest. Ecology. Nature Management, 2018a, no. 1 (37), pp. 5-18. (In Russian with
English summary)

Kulkova A.V., Besschetnova N.N., Besschetnov V.P. Multiparametric analysis in
assessing the species specificity of representatives of the genus spruce (Picea). Russian
Forestry Journal, 2018b, no. 6, pp. 23-38. DOI: 10.17238/issn0536-1036.2018.6.23.
(In Russian with English summary)

Kulkova A.V., Besschetnova N.N., Besschetnov V.P. Seasonal changes in the
pigment composition of needles of representatives of the genus spruce in the Nizhny
Novgorod region. Izvestia Sankt-Peterburgskoj Lesotehniceskoj Akademii, 2021,
iss. 235, pp. 22-39. DOI: 10.21266/2079-4304.2021.235.22-39. (In Russian with
English summary)

Kupriyanov N.V. Experience of growing larch in culture in the Gorky region.
Russian Forestry Journal, 1969, no. 1, pp. 39-43. (In Russ.)

Kupriyanov N.V., Veretennikov S.S., Shishov V.V. Forests and forestry of the
Nizhny Novgorod region. Nizhny Novgorod: Volgo-Vyatskaya Book Publishing
House, 1995. 348 p. (In Russ.)

Mamaev S.A. On problems and methods of intraspecific systematics of woody
plants: II. Amplitude of variability. Patterns of form formation and differentiation of
species in woody plants: Proceedings of the Institute of Plant and Animal Ecology of
the Ural branch of the USSR Academy of Sciences, 1969, iss. 60. pp. 3—-38. (In Russ.)

Markiewicz P. Problems with seed production of European larch in seed
orchards in Poland. Seed orchards: Proceedings from a conference at Umed, Sweden,
2628 September 2007. Uppsala, Sweden: Publikationstjénst, 2008, pp. 161-164.

Mihai G., Teodosiu, M. Genetic diversity and breeding of larch (Larix decidua
Mill.) in Romania. Annals of Forest Research, 2009, vol. 52, no. 1, pp. 97-108, DOI:
10.15287/afr.2009.126

Milyutin L.I. Biodiversity of larch trees in Russia. Coniferous of boreal zone,
2003. Iss. 1, pp. 6-9. (In Russ.)

Nagaike T., Hayashi A., Kubo M. Diversity of naturally regenerating tree species
in the overstorey layer of Larix kaempferi plantations and abandoned broadleaf
coppice stands in central Japan. Forestry: An International Journal of Forest
Research, 2010, vol. 83, iss. 3, pp. 285-291. DOI: 10.1093/forestry/cpq011

Repac 1., Tucekova A., Sarvasova 1., Vencurik J. Survival and growth of
outplanted seedlings of selected tree species on the High Tatra Mts. windthrow area
after the first growing season. Journal of Forest Science, 2011, vol. 57, iss. 8, pp. 349—
358. DOIL: 10.17221/130/2010-JFS

Sigurdsson B.D., Magnusson B., Elmarsdottir A., Bjarnadottir B. Biomass and
composition of understory vegetation and the forest floor carbon stock across Siberian

147



Hzeecmus Canxkm-Ilemepoypackoii necomexnuyeckou akaoemuu. 2021. Buin. 237

larch and mountain birch chronosequences in Iceland. Annals of Forest Science, 2005,
vol. 62, no. 8, pp. 881-888. DOI: 10.1051/forest:2005079

Sukachev V.N. To the history of larch development. Forest business. M.; L.
New Village, 1924, pp. 12—44. (In Russ.)

Ulitin M.M. Comparative assessment of the variability of morphological
parameters of Siberian larch cones in the protective strips of the Nizhny Novgorod
region. Growth and reproduction of scientific personnel in agriculture and forestry.
All-Russian  Scientific and Practical Internet conference with international
participation for students and young scientists: Nizhny Novgorod, December 18-29,
2019 / under the general editorship of N.N. Besschetnova. Nizhny Novgorod: Nizhny
Novgorod State Agricultural Academy, 2019b, pp. 131-136. (In Russ.)

Ulitin M.M. Interdependence of morphological indicators of Siberian larch cones
in the protective strips of the Nizhny Novgorod region. Actual problems of the forest
complex, 2019a, no. 55, pp. 50-52. (In Russ.)

Ulitin M.M., Besschetnov V.P. Comparative assessment of the taxation indicators
of forest crops of Siberian larch (Larix sibirica) during introduction in the Nizhny
Novgorod region. Russian Forestry Journal, 2020, no. 6, pp. 33—41. DOI:
10.37482/0536-1036-2020-6-33-41. (In Russian with English summary)

Ulitin M.M., Besschetnov V.P., Ornatsky A.N. Morphological indicators of
Siberian larch cones in the protective strips of the Nizhny Novgorod region. Economic
aspects of the development of agriculture and forestry. Forestry of the Union State of
Russia and Belarus: mater. of the international scientific and practical conference:
Nizhny Novgorod, September 26, 2019 / under the general ed. Besschetnova N.N.
Nizhny Novgorod: Nizhny Novgorod State Agricultural Academy, 2019, pp. 220-225.
(In Russ.)

Vilcan A., Mihalte L., Sestras A.F., Holonec L., Sestras R.E. Genetic variation and
potential genetic resources of several Romanian larch populations. Turkish Journal of
Agriculture & Forestry, 2017, vol. 41, no. 1, pp. 82-91. DOI:10.3906/tar-1610-57

Williams G.M., Nelson A.S., Affleck D.L.R. Vertical distribution of foliar biomass
in western larch (Larix occidentalis). Canadian Journal of Forest Research, 2018.vol.
48, no. 1, pp. 42-57. DOI: 10.1139/cjfr-2017-0299

Mamepuan nocmynun 6 peoaxyuro 17.09.2021

Yautun M.M., BeccuernoB B.II. DddekTHBHOCTh CO3MAHUS JICCHBIX KYJIBTYP
nmuctBenHuipl Cykauea B Hinkeroposckoii oonactu // MsBectust Cankr-IletepOyprekoit
necorexHndyeckoi akamemuu. 2021. Bem. 237. C. 131-150. DOI: 10.21266/2079-
4304.2021.237.131-150

V3yyanu TakcalMOHHBIC MOKAa3aTeNIu JIECHBIX KyJbTyp JMCTBeHHHMIBI Cykauesa,
3aI0KeHHBIX B 1986 T. Ha I0ro-3amagHON T'PaHMIE €CTECTBEHHOTO PAcIpOCTPaHEHHMS
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Buma B CeprauckoM MexpaioHHOM JsecHuuecTBe Hmpkeropoackoit —oGmacTth.
Koopnunars! nepsoro yuactka N 55.541378, E 45.471119; Broporo — N 55.541388,
E 45.471125. Tlonyuena onenka 3G()EKTUBHOCTH UX CO3JaHHS B YKa3aHHOM PEruoHe.
Mertononornyeckoi OCHOBOH pabOuMX METOOMK CIIY)KWJ IPHUHLMII €IMHCTBEHHOI'O
JIOTUYECKOTo pa3nuuust. PaboTa BBINOMHATACH MOJNEBBIM CTAIOHAPHBIM METOOM.
XapakTepucTUKa KyJbTyp JHCTBEHHHULBI JaBanach II0 pE3ylbTaTaM HAaTypHOTO
obcnenoBanus. [IpoGHBIE TUIOIAAM 3aKNAIBIBAIM B COOTBETCTBUHM C JICHCTBYIOLIUM
oTpacieBblM craHmgaproM. IloaTBeprkaeHa OIaronmpHATHOCTH —JIECOPACTUTENBHBIX
YCIIOBHSX ISl €CTECTBEHHOTO IPOM3pAcTaHMs JIMCTBeHHHIBI CykaueBa M IIMPOKHE
BO3MOXXHOCTH MHTPOIYKLHH OJIM3KOPOJCTBEHHBIX BUI0B. OOHapyXeHa HEOIMHAKOBas
HM3MEHYMBOCTh TAaKCAllMOHHBIX MOKa3aTenei. B wacTHoCTH, MO AnaMeTpy cTBONA U €ro
BBICOTE OHA HE3HAYWTENbHA M OTHECEHA NPEUMYIIECTBEHHO K HHU3KOMY YPOBHIO: Ha
niepBoM yuactke 14,21% u 11,34%; na Bropom — 17,11 u 9,16% cootBercrBenHo. 1o
JPYTUM IpU3HaKaM M3MEHYMBOCTD BbILIE (Yallle CPEAHUI U TOBBIICHHbBIH YPOBEHb) U B
psle CllydaeB JIOCTHraeT BBICOKOTO (00beM CTBOJIA) M OYEHb BBICOKOTO (KO3 (HIMeHT
ACHMMETPHH KpPOHBI) YpOBHS. 3a(MKCHPOBAaHBI CYIIECTBEHHBIE pPA3IUIUS MEXIY
y4YacTKaMH JIECHBIX KyJbTYp 110 OOJBLIMHCTBY TAKCALMOHHBIX IOKa3aTeNeH,
MOATBEPKICHHBIE JIMCTICPCHOHHBIM aHATH30M. DGQEKT uxX BIMSHUSA Ha oOumilt GoH
(eHOTUNMYECKOH AWCIiepcHr HeoAWHakoB. [lo nuameTpy CTBONAa OH MHHUMANEH U
cocraBun 6,68+1,37%. HauGosnblue OLEHKH IMOITYy4YEHBI MO PACCTOSHHIO 10 IEPBOTO
xuBoro cyuka — 30,42+1,05%. OnpeneneHo, 4TO JeCHbIE KyNbTYpbl JIMCTBEHHMIIBI
CyxadueBa, cozgaHHble B Hrokeropoackoit o6macT, 1octuras K Bo3pacty 34 BBICOTHI 14
— 15 M, opMupyIOT HacaXkIeHUs TIePBOro Kiiacca GOHUTETA.

KnroueBsie cnoBa: suctBeHHuna CykadeBa, JIECHbIE  KYJIBTYpBI,
TaKCallMOHHBIE NT0Ka3aTeNI, M3MEHYUBOCTD, JUCIIEPCHOHHBIA aHaIU3.

Ulitin M.M., Besschetnov V.P. Seasonal changes in the pigment composition of
needles of representatives of the genus spruce in the Nizhny Novgorod region. Izvestia
Sankt-Peterburgskoj Lesotehniceskoj Akademii, 2021, iss. 237, pp. 131-150 (in
Russian with English summary). DOI: 10.21266/2079-4304.2021.237.131-150

We studied the taxation indicators of forest crops of Sukhdev larch, laid in 1986
on the south-western border of the natural distribution of the species in the Sergachsky
interdistrict forestry of the Nizhny Novgorod region. The coordinates of the first
section are N 55.541378, E 45.471119; the second section is N 55.541388, E
45.471125. An assessment of the effectiveness of their creation in the specified region
was obtained. The methodological basis of the working methods was the principle of
the only logical difference. The work was carried out by the field stationary method.
The characteristics of larch crops were given based on the results of a field survey. The
test areas were laid in accordance with the current industry standard. The favorable
forest conditions for the natural growth of Sukachev larch and the wide opportunities
for the introduction of closely related species were confirmed. Unequal variability of
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taxation indicators was found. In particular, in terms of trunk diameter and height, it is
insignificant and is mainly attributed to the low level: in the first section, 14.21% and
11.34%; in the second-17.11 and 9.16%, respectively. According to other signs, the
variability is higher (more often the average and increased level) and in some cases
reaches a high (trunk volume) and very high (crown asymmetry coefficient) level.
Significant differences between forest crop plots were recorded in most of the taxation
indicators, which were confirmed by the analysis of variance. The effect of their
influence on the general background of the phenotypic variance is not the same. By the
diameter of the trunk, it is minimal and amounted to 6.68+1.37%. The highest
estimates were obtained for the distance to the first live knot — 30.42+1.05%. It is
determined that the forest cultures of Sukachev larch, created in the Nizhny Novgorod
region, reaching a height of 14-15 m by the age of 34, form plantings of the first class
of bonitet.

Keywords: Sukhdev larch, forest crops, taxation indicators, variability,
ANOVA.
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