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CTpyKTypa cocHoBux gepeBocTtaHiB NMpuaoHeubkoro Creny YKkpaiHn
B.M. MactepHak’, O.b. MNpuxoabko?, O.A. lipc3

3oiticneno ananiz nowupenns Pinus sylvestris L. y nicosomy ¢onoi peziony oocniodwcenns ma 8CMAHOBIEHO
JCIBHUYO-MAKCAYINIHI NOKAZHUKU COCHOBUX 0epe8oCmanis. Xapakmepucmurky COCHOBUX 0epedoCmanie 6a3oeux nio-
npUEMCME 30IUCHEHO 3a MUNAMU JICY, NOBHOMOI ma npodykmuenicmio. Posensanymo maxcayiiny 6y008y coOCHOBUX Oe-
PeBOCMAHis, NpoaHanizoeano po3nodin depes Pinus sylvestris 3a diamempom i knacamu Kpagpma. 3a pesynomamamu
KOpensiyiuno20 anaiizy 6CIMano61eno miCHUL 36 SI30K MidiC OlaMempom, MAKCUMATbHUM I MIHIMATbHUM PeOyKYIUHUMU
yyucramu,; 0ewo MeHuwoi miCHOmu 36 130K ICHY€E MIdiC GIKOM i Oilamempom ma MaKCUMATbHUM | MIHIMATbHUM PeOyKYitli-
Humu yucramu. Pospaxoeano moodeni minausocmi diamempa, 8iOHOWEHHS MIHAUBOCMI Oi1060I Yacmunu 00 3a2aibHOL
Minausocmi diamempa 0epesoCcmany 3 ypaxy8anHim MIHIMAlIbHO20 Ma MAKCUMATIbHO20 0iaMempie MOOAIbHUX 0epeso-
cmanis. Po3nodin oepeeg 3a diamempom xapaxmepusyemvcs nepesaricHo 0Cmpo8epxor0 KPUgoo 3 npagocmopOHHbOI0
acumempiero. Cepeoui 3uauennsa acumempii posnodinie cmanosiams 0,33; excyec — -0,08. Pospaxyuku mooeneii pos-
noOLy cmoebypié coOCHU 3a diamMempom NOKA3AIU, W0 [-po3noodil € ONMUMALIbHUM O] Yb020 00 €KMa O0CAIONCEHH .
Bcmanoeneno 36’5130k Midie 4acmkoio 0inoeux cmogoypie i 8ikom MOOANbHUX COCHOBUX 0epesoCmanie. 3a pesyiomama-
MU NOPIGHANHHA HOPMAMUBIE PO3NOOLNY, pO3podIenux 0iisl COCHO8UX 0epesocmanis Ilpuooneyvkoco Cmeny Yxpainu, 3
danumu ons Ilonices scmanogieno OibULYy MIHAUGICIb 3d diaMempoM OCMAHHIX, U0 3yMOGIEHO, Hacamnepeo, 1icopoc-
JUHHUMU YMOBAMU PESIOHY MA PEHCUMOM 20CNO00APIOSAHHSL.

Tlobyoosano mabauyi Ounamiky mMoGaApHOI CMPYKMYPU MOOAIbHUX COCHOBUX 0EPeBOCMAHIE 3 YPAXYBAHHAM pPO3-
noodiny 06’emig 0inosux cmosdYpPis 3a Kiacamu i RIOKIACAMU MOBUWUHU, V3200HCEHUMU 3 €BPONEUCLKUMU NIOX00aMU
wo0o maxcayii kpyenux sicomamepianie. Hageoeni nopmamueu posnooiny depes 3a diamempamu ma OUHamiKa mosap-
HOI CmMpPYKmMypu MOOAIbHUX COCHOBUX HACAONCEHb 3 YPAXYBAHHIM PO3NOOINY OL1060I depesunu 3a Kiacamu oiamempis
oaroms 3mM02y NIOSUWUMU MOYHICb BUSHAYEHHS NOKAZHUKIE COCHOBUX Hacadxcenb Ipudoneyvkoeo Cmeny.

Knrouosi cnosa: Pinus sylvestris L.; mooanviui depesocmanu,; knacu Kpagma, po3nodin 3a oiamempom, ounamixa
MOoBAPHOI CIMPYKMYpU.

Beryn (Introduction). Jlicu Ilpunonenskoro Cre-  HUX HOPMAaTUBHO-iH(MOPMAIITHIX MaTepialiB AJs Olli-

My BiAITpalOTh BAXIJIWBY pOJNb ISl HAaBKOJHIIHBO-
r0 Cepe/lOBUINA, 30KpeMa BUKOHYIOTH BOJIOOXOpPOHHI,
MPOTHEPO3iliHI Ta iHIII 3aXUCHI (YHKIIII, € ocepeara-
MU 30epexeHHs1 OiopizHOMaHITTA. Ha cydacHomy era-
i aKTyaJIbHUM 3aBJIaHHSM € PO3pOOICHHS BiAIOBII-

HIOBaHHSI JICPEBOCTAHIB TOJOBHHUX JIICOTBIPHUX BH-
IIiB 3 ypaxyBaHHSIM 30HAJIBHUX OCOOMMBOCTEH. Pinus
sylvestris L. € oqHAM i3 HaWIOMIMPEHINIUX IEPEBHUX
BuaiB Ha Teputopii IliBHiuHOTO Cremy VYkpainu. 3a-
KOHOMIpHOCTi OylOBH JEpPEBOCTAHIB € TEOPETUYHOIO
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OCHOBOIO TTOOY/TOBH JTiCOTaKCaIlIfHUX HOPMATHBIB, 30-
KpeMma TaONUIb TOBAPHOI CTPYKTYPH 1 AMHAMIKH TO-
BapHOCTI. Y 3B’S3Ky 3 IUM, OLIHIOBaHHS CTPYKTYpH
COCHOBHX JIEPEBOCTAHIB 3 ypaXyBaHHAM PETiOHATBHHUX
0COOIMBOCTEN BiI3HAYAETHCSI BUCOKOIO aKTyalbHICTIO
JUISt 30aJIaHCOBAHOTO BEICHHS TOCIIONAPCTBA B HUX.

CrpyKTypy, BiIHOBICHHS Ta PICT COCHOBHX [1€PEBO-
CTaHiB 3 ypaxyBaHHAM 3MiH KIIMaTy Ta aHTPOIOICH-
HOTO BIUIMBY JTOCIIKYBAJIH Yy PI3HHUX JICOPOCIUHHUX
ymoBax (Mepmaio, 2018; Matuszkiewicz et al., 2013;
Stefanska-Krzaczek, Staniaszek-Kik, Szczepanska, &
Szymura, 2019; Vacek et al., 2016).

JocnimpkeHHsIM POAYKTUBHOCTI, TaKcariitHoi Oy-
JIOBU 1 TOBapHOi CTPYKTYPH IE€PEBOCTAHIB COCHH 3BU-
vaiinoi [liBaignoro Crenmy YkpaiHu MpUCBSYEHO poOo-
TH HU3KK HaykoBIB (TapHominmsceka, 2012; Gritsan,
Lovynska, & Sytnyk, 2018; Lovynska, Sytnyk,
Maslikova, & Gritsan, 2017). 30kpema, BABUECHO 0CO0-
TUBOCTI opMyBaHHS CTPYKTypH cocHsKiB (Lovinska,
& Sytnyk 2016), po3pobieHo HOPMATHBH Oiompomyk-
THBHOCTI COCHOBHX JIepeBOCTaHiB IIpiaHinpoBchKo-
ro [liBaiynoro Crery Ta perioHagbHi HOPMAaTHBU X0y
POCTY MOHAIbHUX COCHOBHX JepeBocTaHiB (JloBuH-
cpka, 2021), sKi BUKOpUCTaHI HaMU JIJIs TOBapU3allii
3aracy 3a KjlacaMu TOBIIUHH.

3a pe3yabraraMu JIOCIIIKEHHS YKpaiHCBKUX Bue-
HUX BCTAHOBJICHO, 1110 OeTa-po3moia 3ade3mneuye j100-
Py anmpoKCHUMAIIII0 CTPYKTYPH IEPSBOCTAHIB 3a TiaMeT-
pom (I'ipc, 2011; I'pomsk, I'punuk, Apomr, 2013; CBun-
uyK, 3i6nes, ['ymentok, 2014; Byraiios, ['ipc, [lactep-
Hak, 2021).

Mema Oocnioocenns — BU3HAYUTH 3aKOHOMIpHOC-
Ti CTPYKTYpH JCPCBOCTAHIB; po3p061/m/1 MaremMaTHy-
Hi MOJIeNIi X 3aKOHOMIpHOCTeii Ta Ha iXHiii OCHOBI
CKJIACTH BiINOBiJHI TAOJMLI TOBapHOI CTPYKTYPH [e-
PEBUHHU 32 KJIacaMH TOBLIMHHU Y JEPEBOCTAHAX COCHHU
3Bu4aiinoi y [lpunonensromy Creny Ykpainm.

006 ’exmom docniddcennsi Oynmu nepeBocTanu Pinus
sylvestris L. [lpunoneuskoro Creny. /Ipeomem dociui-
Ooicennss — POPMYBaHHS CTPYKTYPU COCHOBUX JCPEBO-
cradiB [Ipunoneuskoro Creny Ykpainu.

00’exkTH i MeTommka gociaizxenb (Objects and
methods). 3a micoTunonoriYHUM pailOHyBaHHAM Te-
PUTOpIsT PETioOHY AOCTi/DKeHb HalNexuTh a0 JloHe-
upKoro paiiony (CxigHo-crenoBuil 1 JlepKyabChKHid
CEKTOpH) JIiICOTUIIONIOTIYHOT 00IacTi CyXOro MOpiBHS-
HO Terioro kiimary (le) (Ocranenko, Tkau, 2002);
3a JIICOTOCIOAAPCHKUM PaliOHyBaHHSM — MEPEBaKHO
1o Jlonenpko-JloHchkoro IliBHIYHO-CTEMOBOTO OKpY-
ry (Iencipyk, 2002). Haiibinpmmi 1utomii cepexn coc-
HOBHX THIIB JIiCy 3aliMaloTh CBIXHH COCHOBUH Oip
(4,-C), cBixnii ny60Bo-cocHOBHH CyOip (B,-0C) Ta
cyxuii cocHoBuit 6ip (4,-C). MeHIm pO3MOBCIOMKE-
Hi CyXuil 1y060BO-cocHOBHIA cyOip (B ,-0C) Ta cBiXui
JUMNOBO-1y00BO-cocHOBHH Cyrpy (C ,-1n-0C).

s neTanpHOrO BUBYEHHS CTPYKTYPH COCHOBHX
JISPEBOCTAHIB BUKOPUCTAHO Marepiaiu Takcarii 32-
OX TIPOOHUX TUIOII, IO 3aKJIAACHO y JIicoBOMY (DOH/II
HIT «Izromceke JII'y, «Jlumanceke JII» Ta «Kpemin-
ceke JIMD». 3akinaganHs NpOOHMX IUIONI 1 BU3HAUECH-
HSl TaKCAI[IHUX TMOKA3HUKIB 3/1IHCHIOBAIM 3a 3araib-

HOTIPUHHATHME y JicoBiil Takcamii metoaukamu (ILmo-
111 poOHi sricoBnopsiaHi, 2006).

VY 6azoBux mignpuemctBax [lpunonenskoro Cremy
HalldacTille TParIsioThCS CEPETHHOITOBHOTHI COCHOBI
JIEPEeBOCTaHHM 3 BiTHOCHOIO moBHOTOO 0,7-0,8 (65,8%).
Takok 3HA4HI TUIOIII 3aiMalOTh JIEPEBOCTAHU 3 TIO-
BHOTOIO 0,6 (11,6%) Ta 0,9 (16,6%). YacTka HU3BKO-
NOBHOTHUX HAca/UKEHb HE3HAuHa. 3a MPOAYKTHBHICTIO
Mmaibke mopiBHy (6mm3bpko 39%) mpencraBieHi Haca-
mxenns | ta Il kmaciB 6onitety. [lepeBaxkarounmu TH-
TIaMu JIiCy € CBKUI cocHoBui Oip (4 ,-C —37,3%), cBi-
KUl 1y60BO-cocHOBHH cy0ip (B,-0C — 33,9%), a Ta-
KOXK CyXxui cocHoBuii 0ip (4 -C — 14,0%) (Ilactepnax,
SApoubkuii, 2009; Ipuxoasko, [Tacrepnak, Apoubkuii,
2019).

AHami3 manux MpOOHUX TUTONT 32 OCHOBHUMH TaK-
CaIlifHIMU TIOKa3HWKaMH TiITBEPKYE, MO MiniOpaHi
JUIsl TOCHI/DKEHHST IEPEBOCTaHU 3a CKIIAIOM, TPOAYK-
THUBHICTIO, BITHOCHOIO IMIOBHOTOIO 1 THITAMH JIICY BiJIITO-
BiJJAafOTh HAHTIONIMPEHIMNM yMOBaM (hOpMyBaHHS COC-
HskiB y [liBHiunomy Ilpunonenskomy Crerny Yipainu.

OO6poOKy IMOCHITHMX MAaHWX 3 METOI OTpPUMAaH-
Hs iHQOpMaIii Tpo MmapaMeTpu PsiB PO3MOMLTY 3a
JiaMeTpoM BUKOHAHO 3 BHKOPHUCTAaHHIM TPUKIATHHX
nporpam (MS Excel, STRUK, BYIOBA). Ilpu LbOMY
BH3HAYCHO cepesiii giamerp (D), koedilieHT MiHmm-
BocTi (V), minimanehi (R ) i MakcumanbHi (R ) pe-
TyKITIHHI 9MCcia, TTOKa3HUKH acUMETpii (4) Ta eKciecy
(E), a TakoX 3IMICHEHO CTAaTHCTUYHY OOPOOKY MacHBY
JOCIITHUX JaHuX (Tadm. 1).

Tabnuys 1
CTaTHCTHYHI XapaKTepPUCTUKU JTOCTITHUX PALiB
po3104iJ1y JepeB 3a AiaMeTpoM
Table 1. Statistical characteristics of experimental
series of tree distribution by diameter

Cepenne

TToka3HuK V, %
3HAYCHHS

Bik (A), pokiB 73 13,1 17,9

Hiametp (D), cm 21,7 3,6 16,6

Koedirient 23,7 3.7 15.5

minusocti (V), %

MinimanbHe

penykuiitae uucio (R,,,) 0,47 0,07 154

MakcumajbpHe

penykiiiine uucno (R, 1,57 0,24 15,3

JocmimHi qaHi OXOIUTIOOTH AOBOJI IIMPOKUH Jiana-
30H JIEPEBOCTaHIB 3a BiKOM 1 miamerpom. KoedimieH-
TH MIHJIMBOCTI IUX TOKAa3HUKIB CBiIUaTh MPO JOCTAT-
HIO OJIHOPIJHICTH JAOCIITHHUX JAHUX, OCKIJBKH CTaHOB-
asth 17,9 Ta 16,6% Bianosigno (Hukutus, [1IBuaeHko,
1978). Cepenni 3HaueHHS acuMeTpii (A) pO3TOALTIB 3a
niamerpom ctanoBnsaTh 0,33; excuecy (E) —-0,08. Pos-
MOJIUT JIEPEB 3a JIIaMETPOM XapaKTePU3YEThCS Iepe-
BO)KHO TOCTPOBEPXOI0 KPHUBOKO 3 MPaBOCTOPOHHBLOIO
aACUMETPIETO.
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Pesynbratu (Results). Ananizyroun po3momis me-
peB 3a kiacamu Kpagra BcTaHOBIEHO, 1110 y CepeIHbO-
My vactka aepes Il kmacy cranosuts 75,4, 111 — 12,3,
V-831-251V-1,5%.

3a pesynapraTaMu KOPEJSIiHOTO aHalli3y HaiTic-
HIIIMA KOPEJSIiHHUIA 3B 30K BCTAHOBJICHO MIX Jlia-
METPOM 1 MaKCHMaJIbHUM Ta MIHIMAJIBHUM PEIYKIIii-
HUMH YUCIIAaMHM, JIEI0 MEHIIY TICHOTY 3B’SI3Ky BCTa-
HOBJICHO MIX BIKOM 1 JiaMeTpOM Ta MaKCHMAJbHUM 1

MIiHIMaJIBHAM pEeRyKIIHHUME dnciaaMu (Tabm. 2). Ta-
KUM YHMHOM, MK ITOKa3HMKOM BIJHOCHOI MIiHJIMBOC-
Ti JiameTpa JiepeB Ta CepeAHIM 3HAueHHSM L€l Tak-
cariifHoi O3HaKW iCHye claOKuii oOepHEeHHUH 3B’A30K.
[Tapamerpu BigmoBimHOI MareMaTHYHOI MOJAEIi BCTa-
HOBJIIOBAJIM 3 YpaxyBaHHSIM TOTO, 10 METOJIUKA MO0Y-
JTIOBY y3arajJbHEHUX PSAIIB PO3MOAUTY ACPEB 3a iaMeT-
poM mependauae MOJCITIOBAHHS MMOKA3HUKA BITHOCHOT
MIHJIMBOCTI caMe BiJI BEJIMYMHU CEPEIHBOTO JiaMeTpa.

Tabnuys 2
KoedinienTn kopessiuii Mix 10c1iIKyBaHUMH IOKA3HUKAMU
Table 2. Correlation coefficients between the studied indicators
INoxa3zHuk A, pokiB D, cm V, % R R A E
A, POKiB 1,00 0,67 -0,02 -0,66 -0,68 0,01 0,02
D, cm 1,00 -0,28 -0,98 -0,97 -0,29 -0,08
V, % 1,00 0,22 0,28 0,31 0,05
R 1,00 0,92 0,25 0,08
R, . 1,00 0,31 0,11
A 1,00 0,75
E 1,00

Pospaxynku Takcariiinoi OymoBH y CEpeIoBH-
mi EXCEL 3a nporpamoro bBY/IOBA mokasanu, 1o
ONTUMAJIBLHUM JUIS [BOTO OO0’€KTa JIOCHIKEHb €
B-po3momi.

PesynsraTti MojenmoBaHHS MPENCTaBICHO (OpMY-
JIaMU:.

V=-117+4,87-D-0,267-D? +4,3-10°-D?3 (1)
W =32,47-0565-P, +583-10°-P2, (2
R, =0,72-0,0106- D +155-10™ - D?, 3)
R, =2,46-0,0361-D -583-10*-D? 4)

ne V' — MIHTUBICT JiaMeTpa MOAaJIbHOTO JIepEeBO-
cTaHy; W — BiIHOIIEHHS MIHJIMBOCTI JiJIOBOI YaCTHHU
10 3arajabHOi MIHJIMBOCTI JiaMeTpa JIepeBOCTaHy; R,
Ta R, — MiHIMJIbHUH | MAKCUMaNLHUH JllaMeTpH y MO-
JTATPHOMY JI€PEBOCTaHI BiIIOBITHO.

Takox sk QyHKIIO BiJ cepenHboro aiamerpa (D)
BCTAHOBJICHO 3aJIC)KHICTh MIXK YaCTKOIO JIJIOBHX CTOB-
6yp11§ (P,,) 1 BikoM (A4) MOAbHUX COCHOBUX JIEPEBO-
CTaHiB:

P, =56,5+356-D-81.107-D? (5)

Ha puc. 1 HaBeneHo rpadik po3mnojily 3arajibHOT
KiTbKOCTiI cTOBOYpiB, moOymoBanuii mns 40-70-pida-
HUX MOJAIBHHX COCHOBHX JEPEBOCTaHIB Ha OCHO-
Bi BUILE mpencTaBieHuX (popmynu 1-5) mapameTpis
B-po3mominy.

Ha rpadiky 1000 cToBOYypiB YMOBHO BiJIIIOBi/IalOTh
3aralibHii KUIBKOCTI ZiepeB y aepeBoctani, To0to 100%
yCIX epes.

Hepes, mr.
w W b
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o O O
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ettt s ks e
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Puc. 1. Po3nonin cToBOypiB 3a AiaMeTpOM y MOJAITEHUX
COCHOBHX JIEPEBOCTaHAX 3aJIEKHO BiJl CEPETHBOTO JiaMeTpa

Fig. 1. Distribution of trunks by diameter in modal pine
stands depending on the average diameter

i MonenoBaHHS AWHAMIKK TOBapHOi CTPYKTY-
pPH COCHOBHUX JIEPEBOCTaHIB BUKOPHUCTAHO PErioHalbHI
Tabmui xomy pocty (JloBuHchka, 2021), Tabmwmi po3-
NOAlTY 00’eMy AIIOBUX CTOBOYPIB COCHHM 3a KJIacaMH
i migkinacamu ToBuHY (JlicoTakcaniiHui TOBITHUK,
2020) Ta HaBeneHi BHUIIE MmapaMeTpu OymoBH 3a Iia-
MeTpoM. Kitacu Ta mijkiacu TOBIIMHU IIJIOBOI Jiepe-
BUHH BCTaHOBJIIOBAIH 33 CEPEIUHHUM JIiaMETPOM KO-
mox 6e3 kopu: D1b — 14,5-19,4 cm, D2a — 19,5-25,4 cwM,
D2b — 25,5-29,4 cm, D3a — 29,5-34,4 cm, D3b — 34,5-
39,4 cMm, D4 —39,5-49.4 cm.
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OTtpumaHi pe3yabTaTd MOA0 PO3MOALTY 3araibHOTO
3aracy Ha Kareropii (J1ijoBa, IpoBa Ta BiJIXOIH), a Ta-
KOK BUXOAY [JJIOBOI JIEPEBUHM 3a KJIacaMH TOBIIHMHH,
Oynr BUPIBHSHI Ta 3MOJICITHOBAHI 3 BUCOKHM CTYTICHEM
touHocTi (R?=0,99), npudoMy Ui MOJICITIOBAHHS BH-
KOPHCTOBYBAJIM TOJIIHOMH 2-3-TO CTYICHIB SIK (PyHK-
ITif0 BiJ BIKy IepeBocTany (Taoi. 3).

Tabnuys 3
KoediuienTu ans nmojginopmMaabHuX PiBHIHDL
MozeJiell po3moAiy 3anacy MOJaJbHUX COCHOBHX
JAepeBOCTAHIB 32 KaTeropiaMu AepeBUHHI

Table 3. Coefficients to polynormal equations
of models of stock distribution of modal pine
stands by wood categories

I'padiuna iaTepmpeTaltis pe3yabTaTiB MOJICITIOBAH-
HSl TIpE/ICTaBJICHa Ha puC. 2.

3amac IinoBoi gepeBUHH, M3

- Bik, pokiB
58 A ---Dlb ---D2a ——D2b
£ 3 koe(ilieHTiB
S MTOJIIHOPMATBHUX PIBHIHb —D3a --=D3b — - D4
T o
)% % Puc. 2. Buxin ai1oBoi 1epeBUHU 3a KJIaCaMH TOBIIHHU
& S a, 4, 4, 5 y MOJIbHUX COCHOBHX JiepeBocTaHax | kiacy OoHiTery
= punonenskoro Creny Ykpainu
3araibhui -199.8 13,80 -0,091 - Fig. 2. Yield of commercial timber by thickness classes in
Tlposa 197.8 -3.30 0,0157 _ modal pine stands of site class 1 in the Prydonetsky Steppe
of Ukraine
Bixxonu -37,0 1,69 -0,0119 -

) Hopmarueu nuHaMiku TOBApHOCTI MOJAAJIbHUX COC-
Alinosa 3623 1545 00157 - HOBUX JIePEBOCTAHIB, SIKi HaBejeHO y Tabm. 4, pospa-
Dl1b -520,7 30,19  -0,4847  0,0024 XOBYBAJTH 32 METOJMKOI0, PO3POOJICHOIO Ha Kadepi Ji-

coBoi Takcauii i JicoBnopsinkyBanns HYBill Vkpainu
D2a 16,08 3,26 02115 -0,0018 (Kammop, 1999). Ipu 11bomMy 00’eM ApOB’STHOT A€pPEBH-
D2b 211,5 -14,63 0,3129  -0,0019 HU BCTAHOBIIOBAIN SK CyMy 00’€MY JIPOB’SIHUX CTOB-
OypiB 1 ApOB’SIHOT JEpeBUHM 3 IUIOBHX JepeB. Mak-
D3a 75,07 3,58 0,0436 _ CUMaJIbHY CEPEIIHIO 3MIiHY 3aracy JiJIOBOI JepEeBUHU
D3b 115,5 4,28 0,040 - (3,7 m*-ra!-pix!') Bim3nadeno y Bimi 60 pokiB. Y aepe-
BOCTaHaX CTapIIOro BiKy BOHA 3MEHIIYEThCS IIEPEBaXK-

D4 25,0 0,40 — — HO BHACIII/IOK TOTIPIIICHHS CTaHy JCPEBOCTAHIB.
Tabnuys 4

JuHamika TOBapHOI CTPYKTYPH MOAAJBLHUX COCHOBHX JAepeBocTaHiB I kiaacy ooniTery
Table 4. Dynamics of commodity structure of modal pine stands of site class 1
. . . A
Bik, Cepenni 3amac, 3amac nioBoi JepeBUHM 3a KIIaCaMH TOBIIUHH, M’ Ta .

OKIiB M3 ra! Hpoa  Bimxomm
p H, m D, cMm Dib D2a D2b D3a D3b D4 Pazom

30 10,6 12,6 131 14 2 - — — - 16 112 3

35 12,9 15,1 172 47 14 1 - - - 62 102 8

40 15,0 17,5 208 67 31 6 — — - 104 92 12

45 16,9 19,7 238 78 48 13 2 - - 141 83 15

50 18,6 21,9 263 80 62 25 5 — - 172 73 18

55 20,1 23,9 283 78 74 37 10 1 - 200 63 20

60 21,4 25,8 298 71 80 50 17 3 - 221 55 22

65 22,6 27,6 312 62 83 61 26 6 1 239 49 23

70 23,6 29,3 322 51 80 69 38 12 3 253 46 23
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)Incxycm (Dlscusswn) HOplBHHHHH OTPUMaHUX
pe3ybTaTiB PO3MOALTY CTOBOYPIB 32 JiaMEeTpOM 3 Ja-
Humu 1uist [lomices ta Jlicocteny (I'ipe, 2011; CBun-
gyyk, 3i6ueB, ['ymeniok, 2014) cBiqunTh, M0 MIHIH-
BIiCTh JliaMeTpiB y COCHOBUX AepeBocTanax [lpumone-
upkoro Creny € menmoro (23,7%) nopieusino 3 30,1%
nst Jlicocremy # [omicest Ta 41,2% — mtst 3amoBiqHUX
miciB Llearpanproro [lomiccs.

Bapro 3a3HaunTH, 0 HOPMATHBU JAWHAMIKH TO-
BAPHOI CTPYKTYPH MOZAIIbHHX COCHOBHX JIEPEBOCTa-
HIiB HO6y,Z[OBaH1 32 HOBUMH JaHWMH II0JI0 po3nomny
00’eMy IiIOBUX CTOBOYPIB 3a KJIacaMH 1 MiJKIacaMu
toBmuHN (Jlicorakcamiamii gosigank, 2020), y3ro-
JOUKCHUMH 3 €BPOTIEMCHKUMH ITiIXOJJaMH IIIO/I0 TaKca-
uii kpyrux micomarepianiB (DSTU EN 1315-2-2001).
VY mepcrekTruBi JOMUTEHO 3MIACHUTH TOMATKOBI JOCITI-
JOKSHHSI JUIA BU3HAYEHHS 3aKOHOMIPHOCTEH po3moji-
Ty JISpEBUHH 32 KJIACAMH SIKOCTi Ta JUHAMIKH TOBAPHOI
CTPYKTYPH 3a ITUM TTOKa3HUKOM.

BucuoBku (Conclusions). CocHOBi jaepeBocTaHU
periony JOCHiJKEHb 3a CTPYKTYPOIO iCTOTHO Biapi3-
HSIOTHCS BiJl COCHOBHX JAepeBocTaniB Jlicocremy i [lo-
Jicess YKpaiHi: MiHJIMBICTh iaMETpiB y COCHOBHUX Jie-
peBoOCTaHax HpI/II[OHeHLKOFO CTeny € MeHIow. Mix
TOKA3HUKOM BIiIHOCHOI MiHJIMBOCTI JiameTpa Aepes i
CepeqHiM 3HaYeHHSIM u1€1 TakcaliiHoi 03HAKH ICHy€
cnabkuii obepHennii 3B°s130k. Po3monin aepes 3a nia-
METPOM XapaKTEePH3YETHCS MEPEBAKHO TOCTPOBEPXOIO
KPHUBOIO 3 TTPABOCTOPOHHBOIO acuMeTpiet0. OnTumab-
HOIO JIJIs1 00’ €KTa JTOCIII/HKEHHS € MOJIeIb [3-PO3IOIiTy
CTOBOYpIB COCHH 3BUYANHOI 3a JliaMeTPOM.

[IpencraBieHi HOpMaTHBH TaKcCalliifHOT OyI0OBH Ta
JMHAMIKH TOBapHOI CTPYKTYPH MOJAIBHUX COCHOBUX
JEPEBOCTAHIB 3 ypaxyBaHHSIM TOBapH3aIlii IiJI0BOi J1e-
PEBUHM 32 KJIaCaMH TOBIIMHHA MOXXYTh CYTTEBO TiIBH-
IIUTH SKICTh BEIIEHHS JIICOBOTO IOCIOIApCTBA M TOU-
HICTh BU3HAUYEHHS TAKCAI[IMHUX ITOKA3HUKIB COCHOBHUX
nepesoctaniB [Ipunonenskoro Cremy. JlominbHICTH
BUKOPHCTaHHSI PO3pOOJIIEHNX HOPMATHBIB MOTPiOHO
BCTAHOBHUTH 3a PE3yJIbTaTaMU JOCIiTHO-BUPOOHUIO1
MePEBipKH.

Cnucok Jgireparypu (References)

binoyc, A.M., Kammop, C.M., Muponiok, B.B.
(2020). Jlicorakcamittauit goBigauk. luimpo: Jlipa.
360 c. [Bilous, A. M., Kashpor, S.M., & Myroniuk, V.V.
(2020). Forest inventory handbook. Dnipro: Lira. ISBN
978-966-981-403-6] (in Ukrainian)

byraiios, C. M., T'ipc, O. A., [lacrepnak, B.II. (2021).
3aKOHOMIPHOCTI PO3MONLTY JIEpPeB 3a TiaMETPOM Ta
JIMHAMIKa TOBapHOI CTPYKTYpPH BUIBXOBHUX JIEPEBO-
craHiB C000KaHCHKOTO JIICOTHIIONOTIUHOTO paio-
ny. Ukrainian Journal of Forest and Wood Science,
12 (1), 17-24. [Buhaiov, S.M., Girs, O.A., & Pasternak,
V.P. (2021). Patterns of diameter distribution and dynamics
of marketability structure of alder stands in Slobozhanskyi
forest typology district. Ukrainian journal of forest and
wood science, 12 (1), 17-24. http://dx.doi.org/10.31548/
forest2021.01.002] (in Ukrainian)

I'encipyk, C.A. (2002). Jlicu Ykpainu. JIsBiB: Bun-
Bo Hayk. ToB. iMm. [lleBuenka. 496 c. [Gensiruk, S.A.
(2002). Forests of Ukraine. Lviv: Shevchenko Scientific
Society Publishing House] (in Ukrainian)

Iipe, O.A. (2011). Cmuenicme oOepesocmanie ma
BUKOPUCTAHHS  OePEeGHUX pecypcie y Jnicax pis-
Ho2o  @hyHKyioHanbHo20 npusHavenHsa. KopcyHb-
llleBuenkiBcukuii: Bua. Maiimauenko 1.C. [Girs,
O.A. Maturity of forest stands and use of wood resources
in forests of different functional purposes. Korsun-
Shevchenkivskyi: Maydachenko 1.S.] (in Ukrainian)

I'pomsik, O.1O., I'punuk, [T, Spom, M.I. (2013). [do-
CITIDKEHHST 0COOMMBOCTEH MOPQOIOro-TaKCaIiiHO1
OyZI0BH COCHOBHX JICPEBOCTaHIB y CyOOpPOBHX yMO-
Bax. Haykoeuii éicnux HJITY Vkpainu, 23.1, 84-90.
[Gromiak O. Yu., Hrynyk H.H., & Yarosh M.I1. (2013)
Research of morphological-assessments structure fea-
tures of pine forest stands in fairly infertile pine site
types. Scientific Bulletin of Ukrainian National Forestry
University, 23 (1),226-231. Retrieved from https://nv.nltu.
edu.ua/Archive/2013/23 1/84 Gro.pdf] (in Ukrainian)

JACTY EN 1315-2-2001 (2002). Kracugirxayis 3a
posmipamu. Yacmuna 2. Kpyeni nicomamepianu
xeotinux nopio. (EN 1315-2:1997, IDT). [Yuuuuit
Bix 2002-01-01]. Bua. odinitine. Kuis: Texuiunuit
KoMiTeT 31 cranaapTu3anii [DSTU EN 1315-1:2001 (EN
1315-2:1997, IDT) (2002). Dimensional classification —
Part 2: Softwood round timber. [Effective from January
01,2002]. Official edition. Kyiv: Technical Committee for
Standardization] (in Ukrainian)

Kammop, C.M. (1999). MeTonuuHi OCHOBH CKJIaJiaH-
HsI HOPMATHUBIB JMHAMIKH TOBAPHOI CTPYKTYPH Haca-
TokeHb. Haykosuii sicnux Hayionanwnozo azpaprozo
yHigepcumemy: nicieHuymeo, 17, 265-268 [Kashpor,
S.M. (1999). Methodological bases of stand commodity
structure dynamics creation. Scientific bulletin of National
Agrarian University, 17,265-268] (in Ukrainian)

JloBuHchKa, B.M. (2021). bionpoayKTUBHICTH COCHO-
BHUX HacapkeHb balipaunoro Cremy YkpaiHu: aBTO-
ped. muc. ... n-pa c.-r. Hayk: 06.03.03 / Hamionains-
HHAU YHIBEPCUTET OiopecypciB 1 MPUPOIOKOPHCTY-
BaHHs Ykpainu, KuiB. 44 c. [Lovynska V.M. Biotic
Productivity of Scots Pine Plantation within Ravine Steppe
of Ukraine: Doctoral dissertation abstract. National Uni-
versity of Life and Environmental Sciences of Ukraine.
Kyiv, Ukraine. Retrieved from http://library.znu.edu.ua/
newbook/index.php?action=url/view&url_id=77099] (in
Ukrainian)

Mepnano, M.B. (2018). luHaMika i mpOIyKTUBHICTh
COCHOBHX JICPEBOCTAHIB CYyXOrO JIMIIAWHHUKOBOIO
Ooopy B ymoBax 3aximHoro Ilomiccs Hayxogut
gicnux HJITY VYxpainu, 28 (3), 48-51. [Mertsalo,
M.V. (2018). Dynamics and productivity of Scots Pine
(Pinus sylvestris L.) stands of dry Lichen-Pine for-
ests in West Polissya. Scientific Bulletin of Ukrainian
National Forestry University, 28 (3), 48-51. https://doi.
org/10.15421/40280310] (in Ukrainian)

Huxutun, K.E., IlIsunenko, A.3. (1978). Memoows
U MexHuKa 00pabomKu 1eco800CMBEEHHOU UHDOP-

114 B. M. MactepHak, 0. 5. Mpuxoabko, 0. A. Tipc. (TpyKkTypa cocHoBMX fepeBocTaHiB lpugoHeubkoro (Teny Ykpainu



Proceedings of the Forestry Academy of Sciences of Ukraine, 2021, vol. 23

mayuu. Mocksa: JlecHast IpoOMBIIIICHHOCT. 271 c.
[Nikitin, K. E., & Shvidenko, A.Z. (1978). Methods and
technique of data processing in forestry. Moscow: Forest
industry] (in Russian)

Ocranenko, b. @., Tkau, B.II. (2002). Jlicoa THmono-
rist. XapkiB: XapkiB. Aepxk. arpap. yH-T im. B. B. Jlo-
KyyaeBa [Ostapenko, B.F., & Tkach, V.P. (2002). Forest
typology. Kharkiv: Kharkiv State Agrarian University] (in
Ukrainian).

[Tacrepnak, B.II., Spoupkuii, B.1O. (2009). Turmomo-
ridHa cTpykrypa Ta OiompomayktuBHicTh jiciB [T
«Kpeminceke JIMD». Jlicisnuymeo i azponicomenio-
payis, 116, 130-135. [Pasternak, V.P., & Yarotsky, V. Yu.
(2009). Typological structure and forest bioproductivity in
the State forest-hunting Enterprise “Kremiske”. Forestry
and Forest Melioration, 116, 130-135] (in Ukrainian)

Inowi npobui nicoenopsaomni. Memoo 3akiadanus.
(2006). COY 02.02-37-476:2006. [Yuunuwuii Big 2007-
05-01]. KwuiB: MiHarpomoitTukun YKpainu [Forest
inventory sample plots. Establishing method. (2006).
Corporate standard 02.02-37-476:2006]. Valid from May
1,2007. Kyiv: Ministry of Agrarian Policy of Ukraine] (in
Ukrainian)

[Ipuxonpko, O.b., Ilacrepunak, B.Il., Spors-
ki, B.FO. (2019). Cran, cTtpykTypa i HpOIyK-
TUBHICTh cocHoBux JjiciB JI1 «Jlumanceke JII».
Jlicienuymeo i acponicomeniopayia, 135, 24-29.
[Prikhodko, O.B., Pasternak, V.P., & Yarotsky, V. Yu.
(2019). Condition, structure and productivity of pine
forests of SE «Lymanske Forestry». Forestry and Forest
Melioration, 135, 24-29. https://doi.org/10.33220/1026-
3365.135.2019.24] (in Ukrainian)

CeuHuyk, B. A., 3i6ues, C.B., ['ymenrok, B.B. (2014).
OcoOauBOCTI TakcamiiHOi OymOBH IITyYHHX CO-
CHOBHUX JICPEBOCTaHIB 3amoBinHux JjiiciB lleHTpais-
Horo Ilomiccs Ykpainu. Hayxosuit BicHuk HYbBill
VYkpainu, 198, 53-57. [Svynchuk, V.A., Zibtsev, S.V.,,
& Gumeniuk, V. V. (2014). Taxation building features of
artificial Scots pine stands of protected forests in Central
Polissya of Ukraine. Scientific Bulletin of National Univer-
sity of Life and Environmental Sciences of Ukraine, 198,
53-57. Retrieved from http://journals.nubip.edu.ua/index.
php/Lisivnytstvo/article/view/1069] (in Ukrainian)

Tapuoninscbka, O.M. (2012). Ocobnusocmi pocmy i
dopmysanna wmyuHux cocHogux Hacaodxcersv JIigo-
oepexcrnozo Cmeny ma Jlicocmeny: aBroped. auc. ...
kaHm. c.-T. Hayk: 06.03.03 / YkpaiHCbKuii HayKOBO-
JOCHITHUIA 1HCTUTYT JIICOBOTO TOCIONAPCTBA Ta ar-
pomicomemiopamnii im. [°M. Bucompkoro. Xapkis.
20 c. [Tarnopilska, O.M. (2012). Features of growth and
formation of artificial pine plantations of the Left Bank
Steppe and Forest-Steppe: PhD dissertation abstract. The
G. M. Vysotsky Ukrainian Research Institute of Forestry
and Forest Melioration. Kharkiv, Ukraine. Retrieved from
http://www.disslib.org/osoblyvosti-rostu-i-formuvannja-
shtuchnykh-sosnovykh-nasadzhen-livoberezhnoho-stepu-
ta.html] (in Ukrainian)

Gritsan, Y.1., Lovynska, V.M., & Sytnyk, S.A. (2018).
Radial increment dynamics in Pinus sylvestris

stands within the Northern Steppe of Ukraine.
Biosystems Diversity, 26 (3), 213-217. https://doi.
org/10.15421/011832

Lovinska, V., & Sytnyk, S. (2016). The structure of
Scots pine and Black locust forests in the Northern
Steppe of Ukraine. Journal of Forest Science, 62 (7),
329-336. https://doi.org/10.17221/120/2015-JFS

Lovynska, V.M., Sytnyk, S.A., Maslikova, K.P., &
Gritsan, Y.1. (2017). Analysis of the productivity of
pine stands in plantations in the Northern Steppe of
Ukraine. Biosystems Diversity, 25 (1), 39-44. https://
doi.org/10.15421/011706

Matuszkiewicz, J.M., Kowalska, A., Koztowska, A.,
Roo-Zielinska, E., & Solona, J. (2013). Differences in
plant-species composition, richness and community
structure in ancient and post-agricultural pine forests
in central Poland. Forest Ecology and Management,
310 (15), 567-576. https://doi.org/10.1016/j.foreco.
2013.08.060

Stefanska-Krzaczek, E., Staniaszek-Kik, M., Szcze-
panska, K., & Szymura, T.H. (2019). Species diver-
sity patterns in managed Scots pine stands in ancient
forest sites. PLoS ONE 14 (7), €0219620. https://doi.
org/10.1371/journal.pone.0219620

Vacek, S., Vacek, Z., Bilek, L., Simon, J., Remes, J.,
Hinova, 1., Mikeska, M. (2016). Structure,
regeneration and growth of Scots pine (Pinus
sylvestris L.) stands with respect to changing climate
and environmental pollution. Silva Fennica, 50 (4),
article id 1564. 21 p. http://dx.doi.org/10.14214/
sf.1564

Structure of pine stands in the Pridonetsk
Steppe of Ukraine

V. Pasternak’, O. Prihodko?, O. Girs3?

An analysis of Scots pine distribution in the forest
fund of the study region was carried out and forest-
mensurational indexes were determined in the areas
under pine stands. The pine stands of three enterprises
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characteristics: forest type, density of stocking and
productivity. The taxation structure of pine stands in the
conditions of the study region is considered. To study
the structure of Pinus sylvestris L. stands, experimental
data collected on temporary sample plots in stands
of the Prydonetskyi Steppe were used. Processing
of experimental data in order to obtain information
about the parameters of the distribution series by
diameter was performed using applications (MS Excel,
STRUK, BUDOVA). The average diameter, coefficient
of wvariability, minimum and maximum reduction
numbers, indicators of skewness and kurtosis were
calculated, as well as statistical processing of the array
of experimental data was performed.

An analysis of the distribution of trees by Kraft’s
classes showed that class 2 prevailed (75.4%), the
share of trees of class 3 is 12.3%, class 1 — 2.5%,
class 4 — 1.5%, class 5 — 8.3%. The average values
of the skewness of the diameter distributions are
0.33; kurtosis — -0.08. The distribution of trees by
diameter is characterized mainly by a sharp-topped
curve with right-handed asymmetry. The models of
diameter variability, the ratio of variability of the share
of marketable trunks to the total variability of the
stand diameter are calculated, taking into account the
minimum and maximum diameters of modal stands.
According to the results of the correlation analysis,
the closest correlation is found between diameter
and the maximum and minimum reduction numbers,
slightly less close relationship is revealed between age
and diameter and maximum and minimum reduction
numbers. According to the results of comparison of

the pine stands of the Prydonetskyi Steppe of Ukraine
with the data for Polissia, it was found that the latter
showed greater variability in diameter, which is
primarily due to forest site conditions in the region and
the management regime. The calculations of diameter
distribution models of pine trunks have shown that the
B-distribution is optimal for this object of study. The
relationship between the share of marketable trunks
and the age of modal pine stands has been revealed.

Tables have been developed for the dynamics of
commodity structure of modal pine stands, taking into
account the distribution of volumes of marketable
trunks by diameter classes, consistent with European
approaches to evaluation of round timber. To model
the dynamics of the commodity structure of pine
stands, regional tables of growth of the Prydonetskyi
Steppe, tables of distribution of the volume of
industrial trunks of pine by classes and subclasses
of diameters and structure parameters by diameter
are used. The maximum average stock change of
commercial timber (3.7 m*-ha!-year!') was observed
at an age of 60 years. The presented standards of tree
distribution by diameter and dynamics of commodity
structure of modal pine stands, taking into account the
composition of marketable timber by diameter classes,
can significantly improve the quality of forestry and
the accuracy of determining evaluation indicators of
pine stands of the Prydonetskyi Steppe.

Key words: Pinus sylvestris L.; modal stands;
Kraft’s classes; diameter distribution; commodity
structure dynamics.
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