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TROPHIC STRUCTURE AND ECONOMIC SIGNIFICANCE
OF THE MOST IMPORTANT PESTS OF GREEN PLANTS IN VOLGOGRAD

Elena A. Ivantsova
Volgograd State University, Volgograd, Russian Federation

Minh Ch. Nguyen

Volgograd State University, Volgograd, Russian Federation;
Mientrung University of Civil Engineering, Tuy Hoa, Vietnam

Abstract. This paper examines the trophic structure of the phyllophage population in green plants of Volgograd,
presents an analysis of the taxonomic composition of the population with the establishment of the lifestyle and
type of damage to the assimilation apparatus of woody plants by various pests, highlights the most common and
significant harmful insects of the main tree species (elm, poplar, robinia, pine). It has been established that the
richest species abundance of the monophage complex (78.7% of the total insect population), the least —oligophages
(4.9%). It is noted that the species diversity of the trophic spectrum of phyllophages in communities of individual
tree species is characterized by imbalance. It has been established that the group of economically dangerous pests
includes: 7 species of harmful insects, the damage to which of the assimilation apparatus of woody plants leads to
a sharp deterioration in the condition and drying out of trees, a decrease in the ecological, aesthetic and social
appearance of plantings; 12 species characterized by a lower danger to plants, but significantly reducing the
decorative qualities of trees; 9 species, outbreaks of mass reproduction of which were observed in suburban
forests and urban plantings, in some years they were encountered in increased numbers. The analysis of the
obtained data indicates the possible formation in the coming years of outbreaks of mass reproduction of a number
of the most important pests of the assimilation apparatus and severe damage to tree species that form the basis of
green spaces in the territory of Volgograd, such as Xanthogaleruca luteola, Dicranura ulmi, Neodiprion sertifer,
Acantholyda erythrocephala and Acantholyda posticalis.

Key words: dendrophilous phyllophages, pests, taxonomic composition, trophic structure, green plants,
Volgograd.
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JECOBEJAEHHUE, JJECOBOJIACTBO, JIECHBIE KYJbTYPbI

VIIK 502.5:595.7(470.45)
BBK 26.887.2(2Poc-4Bor)

TPO®UYECKAS CTPYKTYPA M XO3AMCTBEHHOE 3HAYEHUE
BAKHEHWIIINX BPEJIUTEJEN 3EJIEHBIX HACAXKJIEHHUM r. BOJITOT'PATA

Ejaena AnaroaneBua HBannosa

Bonrorpaackuii rocynapcTBeHHBIN yHUBEPCUTET, . Bonrorpan, Poccuiickas ®eneparus

Munbs Tou Hryen

Bonrorpaackuit rocyiapcTBeHHBIN yHUBEpCUTET, T. Bonrorpas, Poccuiickas ®eaeparus;
CrpouTtensHblil yHUBepcuTeT MbeHTpYyHra, I. Tyiixoa, BeeTHam

AHHoTanus. B qanHoi paboTe paccMoTpeHa TpoduuecKasi CTpPYKTypa HaceJIeHHs (HLIoparos B 3elIeHBIX
HacakJeHUAX T. Bonmrorpasa, mpeacrasiieH aHaIu3 TAKCOHOMHYIECKOTO COCTABA HACEIICHHUS C YCTaHOBIEHHEM 00pa-
34 )KU3HHU U TUIA OBPEXKACHUS ACCUMUIIAIIMOHHOTO amapaTa IPEeBeCHbIX PACTEHHUH Pa3THIHBIMH BPEIUTEISIMH,
BBIJICTICHBI HaHOOIEe PacCIpOCTPAHCHHBIC U 3HAYMMBIC BPEIHbIC HACCKOMbIC OCHOBHBIX IPEBECHBIX MOPOJ (B3,
TONOJIb, POOMHHUS, COCHA). YCTaHOBIIEHO, UTO HauboIee OoraTo BH0BOE 00MIHE KoMIuiekca MoHogaroB (78,7 % ot
00I1Iero cocTaBa HaCeJICHHS HACEKOMBIX ). HauMeHee — onurodaros (4,9 %). OTMeueHo, 4To BHIIOBOE pa3HOOOpa3ue
Tpoduueckoro crekrpa Gpuitoharos B COOOMIECTBAX OTACIBHBIX JPEBECHBIX MOPO OTIHYACTCS HecOaTaHCHPOBAH-
HOCTBI0. YCTaHOBIICHO, UTO FPYIINa X03HCTBEHHO OMACHBIX BPEMUTes e BKITFOUALT: 7 BUAOB BPEIOHOCHBIX HACEKO-
MBIX, TOBPEXKACHHE KOTOPHIMU ACCUMUIIAIIMOHHOTO aMapaTa JPeBeCHbIX PACTCHUH IPUBOIUT K PE3KOMY YXYIIIIe-
HUIO COCTOSHUS U YCHIXaHHUIO JIEPEBBEB, CHIDKEHUIO SKOIOrHUECKOT0, SCTETHYESCKOTO M COIMATBHOTO BU/IA TIOCAJIOK;
12 BUIOB, XapaKTePHU3YIOIIUXCS MEHBIIIEH OMACHOCTHIO JJIsl PACTEHHIA, HO B 3HAYHTEIBHON CTEEHN CHIKAFOIIINX
JICKOPATHBHBIC Ka4eCTBa JIePEBbEB; 9 BUIOB, BCIBIIIKA MACCOBOTO Pa3MHOXKEHHS KOTOPBIX HAOMIONAITICE B IPHTO-
POHBIX JIeCaX U TOPOACKHX HACAKICHHSX, B OTICIBHBIC TOMIBI BCTPEYAIIHCH C MOBBIIICHHOH YHCICHHOCTHIO0. AHAH3
MONTYYIEHHBIX TAHHBIX CBHJICTEIBCTBYET O BO3MOKHOM (DOPMUPOBAHHH B OJIFKANIIINE TOBI BCIBIIIEK MaCCOBOTO
Pa3MHOXKEHUS Psi/ia BYKHEHIIMX BPEAUTENCH aCCHMIUTAIIMOHHOTO aflapara i CHJIBHOM MOBPEKICHIUHA HMHU JPEBeC-
HBIX TIOPOJI, COCTABJISIOIIIX OCHOBY 3€JICHBIX HACAKICHHUI Ha TeppuTopun Bonrorpana, Takux kak Xanthogaleruca
luteola, Dicranura ulmi, Neodiprion sertifer, Acantholyda erythrocephala u Acantholyda posticalis.

KunroueBblie ciioBa: aeHnpoduisHbie GHLiodari, BpeIuTenn, TAKCOHOMHUIECKHUI COCTaB, TPODHUIECKast CTPYK-
Typa, 3eJIeHbIC HacaxIeHus1, Bomrorpa.

HurupoBanne. VBannosa E. A., Hryer M. T. Tpoduueckast cTpykTypa 1 X03sHCTBEHHOE 3HaUCHNE BayKHEH-
IIMX BpeTUTEIICH 3eJIeHbIX HacakaeHu I. Boirorpana // IIpupomasbie cucteMsl ¥ pecypebl. — 2025, —T. 15, Ne 1. —
C. 5-19. — DOL: https://doi.org/10.15688/nsr.jvolsu.2025.1.1

BBenenue

Bpeaurenu apeBecHBIX KyJIbTYp — OOMbIas
W OYeHb pa3HO00pa3Hasi 4yacTh TOPOACKOH HHTO-
Mo(ayHbl. OHM KITaCCU(MHUITUPYIOTCS 110 HAHOCH-
MOMY yIIepOy peBeCHOTO BHa (BPEIUTEIH JIH-
CTBBI, CTBOJIOBBIE BPEIUTENN, BPEAUTENH KOPHEH,
BpPEIUTENN TUIONOB U T. A.) MHOTHE HaceKOMBIC
TMPY 03eJICHEHUH TOPOICKUX TEPPUTOPHI IIPOHUKA-
10T B PETHOHBI C MOCAJT0YHBIM MaTEPHAIIOM, JIET-
KO OCBauBaIOT HOBBIE YYaCTKU U TEPPUTOPUH, IIPU-
CHOCﬂ6JH/IBaIOTC$[ 1 CTaHOBATCA INOCTOAHHBIMH
obuTarensMu ropojIcKux nocajok [31]. OcobeH-
HOCTH 3KOJIOTHYECKOH CPEJIbl TOPOIIOB CIIOCOOCTBY-
10T ()OPMHUPOBAHHUIO B HACAKICHHSX CrielUprIec-
kuX (payHuctuueckux cooduiects [17;21], Bkiro-

—_— 0

YAIOIIMX 3HAYUTEIBHOE YK CII0 BPENUTENeH, HaXo-
JAIIAX B TOPOACKUAX HACAXKICHUSX ONITUMAJIbHBIE
YCIIOBHS JUTsl pa3MHOKEHMs M pa3Butys. ITporpec-
CHpYIOIIIee aHTPOIOreHHOE BO3/IEHiCTBHIE NIPUBO-
AUT K YXYAUICHUIO COCTOSHUA TOPOACKUX HaCaX-
):[eHI/Iﬁ, CHMKCHUIO UX CAHUTAPHO-TUTHUCHUYCCKUX
M dCTeTHUYECKUX (QYHKIUH, TIeprHomudeckoMy hop-
MHPOBAHHUIO BCIIBIIIEK MACCOBOTO Pa3MHOKEHHUS
BpEAUTENEH JIMCTBBI, YTO MPENCTABIISIET CEPHE3-
HYIO ITpo0JIeMy JIsl COXpaHeHus: Onopa3zHooOpa-
3USA U q)HTOCﬂHHTapHOﬁ OIITUMMU3AIIUN COCTOAHUA
O3€eJIEHUTENBHBIX Mocaok [33—36]. KommekcHoe
HU3y4YCHHUC BpeIH/ITeJ'IeI\/'I JIMCTBBI OCHOBHBIX IPEBEC-
HBIX MOPOJ] B HACAKICHUAX ypOaHU3UPOBAHHOMN
TeppuTopuu Bonrorpasia HCKIIOYUTENBHO aKTy-
AITBHO TSI Pa3palbOTKH TPUPOJI0OXPAHHBIX 3aIIUT-

Ipupoonvie cucmemvl u pecypeot. 2025. T. 15. Ne 1



HBIX MEPOIIPHUSTHIA, 00ECTICYNBAOIINX ITOBBIIICHIE
YCTOHYMBOCTH, COXPAHHOCTHU JPEBECHBIX TIOPOJT U
PETYISILINIO YUCIICHHOCTH HACEKOMBIX-TICHIpoda-
roB [28].

UccnenoBanuii, MOCBSIIEHHBIX H3YYEHUIO
JeHIpOHILHBIX HaCEKOMBIX Bonrorpasa, kpaii-
He HemoctaTouHo [29]. MMetomuecss TaHHBIC B
paborax M.H. Bemunkoii, U.P. ['pubyct [3; 4],
I1.M. Boronyxosa [7], U.P. I'puGyct, A.B. Ce-
mentotrHoi [ 10], FO.C. EnprukoBoii [12], " A. Ce-
poro [39; 40], A.A. Tuxonogotii, E.A. MBan1ioBoi
[42], T.I'. TokapeBoii [43] u np. HOCAT pparMeH-
TapHBIH XapakTep, MOCBSIMEHBI OTACIbHBIM
rpyIinaM YWICHHCTOHOTHX WIIH OTJeNbHBIM ypOa-
HU3UPOBAHHBIM DKOCHCTEMAaM, YTO HE ITO3BOJIs-
€T CO3/IaTh IENOCTHBIN OOJIMK TOPOJICKOM SHTO-
Mo(ayHsI [29].

UccnenoBanusi roponckoid SHTOMO(ayHbBI
MPOBOJIMITUCH B 03€JICHUTEIBHBIX HACAKICHUIX
Bo MHorux roponax Poccum: E.B. Akcenenko,
N.N. Kopues, A.B. bynaesa u A.M. Konnpats-
eBa [13] B Boponexe, O.B. Autroxosa [2] B [Ipu-
nHectpoBbe, H.A. Mamaes u ap. [25], A.B. Msic-
Hukosa [27], A.B. CemuxoBkuH [8; 38], C.B. Llles-
yenko, JI.H. IlepOakora [46], JI.H. lllepOakora
[47] B Cankrt-llerepOypre, H.A. benos [5],
T.B. I'anmaceesa [9], E.I. Kymukosa [22], O.b. Ye-
xoHuHa [45] B Mockse, B.A. CumoneHkoBa ¢ co-
aBropamu [41] B Openbypre, A.B. Peikas c
E.U. I'nsaxosckoii [37], B.M. Karuny ¢ A 1. Bra-
cenko [19] B ropoackux HacaxIeHUsIX bemapy-
cu, O.A. ®enoposa cosmectHo ¢ O.JI. Konyco-
Boii [44] B Tomcke, E.B. FOpkuna, E.M. Eppemo-
Ba [49] B CrikreiBKape, }0.C. Enpuukosa [12],
I1.M. Boroayxos [7], E.A. IBanmoBa, M. T. Hry-
ed [14-17], M.T. Hryen, E.A. MBannosa [28—
32], T.I. Tokapera [43] B Bonrorpazne.

Kommuiekcht 1eHpodhUITbHBIX YWICHUCTOHO-
I'MX BECbMa MHOTOUYHUCIICHHBI M Pa3HOOOpa3HbI.
Umcno 10cTOBEPHO BBHISIBJICHHBIX BUIOB Ha TEp-
puropun P®, 1o 7aHHBIM MHOT'MX UCCIEI0BATE-
neit [1; 3; 4; 8; 13; 23; 24; 31; 38; 39; 40] u np.,
nocturaer 1100.

Cpenu ¢urodaro BCTpeyaroTcs BpeauTe-
JIM BCEX DKOJIOTHYECKUX TPYIII: XBOE- U JIUCTOT-
PpBI3YIIHE, COCYINE, MUHUPYIOIINE JIHCTBY, Ta-
J1000pa3yolue, II0I0BbIC, CTEOIEBBIC U KOPHE-
Bbie Bpeautenu [31]. HauGonee pa3HooOpa3HbI-
MU ¥ MHOT'OYHCIICHHBIMU SIBJISIFOTCSI BPEANUTENH,
MPOU3BOISAINKE TPy00e 00beTaHUE UITH CKEJICTH-
pOBaHUe TUCTBHI U XBOH. bolee mpucmnocoOieHbt
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K )KM3HH B YCJIOBHSIX ypOaHU3UPOBAHHOM CPEIbl,
no-mueHuio M. A. borauesoii, I A. 3aMImmHOM,
H.B. HukomaeBoii [6], MOITyCKPBITOXXKUBYIIHE
Bubl (13,3 % oT oOrero uncna aeHapodaros)
[31]. Kak yka3bIBaroT B CBOMX HCCIICIOBAHMIX
T.B. I'anacwkesa, I.C. Jlebenepa, B.M. Cypar-
naera [9], [LA. Cepsiii [39; 40], kOMITIEKCHI (ruT-
s0(GaroB xapakTepU3ylOTCsS TaKKe Impeodiiana-
HUEM OTKPBITOKUBYIIMX COCYIINUX U YHIOOUOHT-
HBIX BUIOB [31].

MaTepI/IaJ'[LI H METOAbI I/ICCJICZ[OBaHHﬁ

B 3aaum HamMX MHOTOJIETHUX HCCIIEI0BA-
Huit (2019-2024 rr.) BX0oAMI aHaIM3 Tpoduyec-
KOH CTpYKTYphI (uiiodharoB, a TakKe BBIsSBIIC-
HUE HanOornee paclpoCTPaHEeHHBIX U 3HAYUMBIX
BpeuTeNneil OCHOBHBIX JAPEBECHBIX TOPOJ B I'0-
POJCKHX 3€JICHBIX HACAXKICHHSIX.

Jkonoro-payHuCTHIECKUE UCCIISTIOBAHUS U
00paboOTKy aHHBIX BBITIOJHSIN C UCIIONB30Ba-
HUEM OOIIENPUHATHIX METOMOB M MeToIuK [11;
26]. [IpoBoanH py4HOI COOp ¥ IHTOMOJIOTUYEC-
KOE€ KOILICHUE, JIOTIONHSIEMOE OCMOTPOM JIHCTBEI
Y aHAIIM30M TIOBPEXKICHHH, BBI3BAaHHBIX (DUILITO-
¢aramu. 3a rojpl KcceqOBaHUs OBLTH 00CIIeNno-
BaHbI 23 MPOOHBIE IJIONIAIKU B HACAKICHUSIX YP-
OaHM3UPOBaHHON TeppUTOpHH. B 3HTOMONOrN1CeC-
KHX cOopax ObIJIO OTJIOBJIEHO Oosiee 6 ThIC. IK3.
YJICHUCTOHOTHX U obOcnenoBano 6omnee 5 000 ne-
peBbeB [29].

UccnenoBanust mpoBOJAMIUCE B O3EIICHU-
TENBHBIX HACAKIICHUSAX YpOaHH3UPOBAHHOM Tep-
putopun Bonrorpana, pacnonoxeHHoro Ha Fro-
BOCTOKE eBpornelickoil yactu Pocculickoit dene-
panmu. JlaHHast TEpPUTOPHUS HAXOTUTCS HA CThI-
K€ CyXOCTEIMHOW U MONYIYCTBIHHON MPUPOIHBIX
30H, OTJIUYAIOIIUXCS 110 TOYBEHHO-KJIMMATHYIEC-
kuM ycioBusMm [18; 20; 31; 48; 50; 51].

Pe3yJ’ILTaTbI u 06cym21eﬂne

B 3enensix Hacaxaenusax Bonrorpaaa Hau-
0oJiee NIMPOKO PaCIPOCTPAHECHBI TAKKE TOOPOJIBI,
KaK BSI3, TOMOJb, pOOUHUS U cocHa. [1opoaHbIi
COCTaB 3€JIEHBIX HacaXIeHu | ropoga Bonrorpa-
Jla BECbMa OJIHOPOJIEH, XapaKTepu3yercsl mpe-
o0JIalaHleM CTapOBO3PACTHBIX IOCAJIOK C BbI-
PaKEHHBIMU MPOLECCAMU YChIXaHUSI.

Cpenu 03eneHUTEIHHBIX HaCaK ICHUH TOpo-
Jla JICCOMapKU U MapKu OTJIMYArOTCsS Hambosee

] —
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pa3zHoo0pa3HbIM TOPOIHBIM cocTaBoM. [1o gaH-
HbIM FO.C. EnpHukoBoii [12], B 3TUX KaTeropusax
HacaxJIeHU oTMedeHo Oosiee 30 BUIOB Jepe-
BbEB, HACAXK/ICHHSI B CKBEpax M OyJIbBapax BKITIO-
4aioT 26 BUOB APEBECHBIX PACTEHUM, B HACAK-
JICHUSIX 3€JIEHOT0 KOJIbIIa ¥ MTPUOMOBBIX TEPPH-
Topusix otMmedaercs 17—18 BumoB. OcoOeHHO
OCeTHBI 110 COCTAaBY HACAXK/ICHUS Ha HaOepPEeIKHBIX
W BJOJIb JOPOT, MPENCTaBICHHBIC TTPEUMYyIlle-
CTBEHHO TOITOJIEM, BSI30M U pOOMHHUEH. JKOIOru-
Yeckasi XapaKTepUCTHKA 3eJICHBIX HacaKICHUH
Bonrorpana npencraenena B tadmuie 1.

Ha o0cienoBaHHOM TeppUTOPUH CYIIIECTBCH-
HOE BIIHSTHIE Ha CHIYKCHUE XO3HCTBEHHOTO ¥ 9KO-
JIOTUYECKOTO 3HAYCHHS 3eJICHBIX HACAKICHUN OKa-
3BIBAIOT BPEIAHBIC HACEKOMBIE M PACTHTEIHHOSI-
HBIC KIIEIIH. OTO TpeOyeT pa3pabOTKh MEpOIpHs-
THH M0 PErYINPOBAHUIO YHUCICHHOCTH U XO35ii-
CTBEHHOT'O 3Ha4YCHHS BPEIUTENCH, YTO peanzye-
MO Ha OCHOBE CBEICHUH O TAKCOHOMHYECKOM CO-
cTaBe BPEIHOH (hayHbl, BBISBICHIH HAaHO0Iee MHO-
TOUYMCIICHHBIX ¥ BPEJIOHOCHBIX BHJIOB.

Ha ocHOBaHWY NOTyYeHHBIX HAMU JaHHBIX
¥ MaTepHaloB APYTHX HccienoBarteseid, pabo-
TaBIIUX B O3EJICHUTEIBHBIX HACAXKICHHUIX Yp-
0aHM3UPOBAHHOW TEPPUTOPHH, BBIJICICHBI HAH-
Oornee pacipoCTpaHECHHBIC M 3HAYUMEBIE BPEIH-
TETH OCHOBHBIX JpeBecHbIX mopoj. Habmrozae-
HUS IOKA3aJIH, YTO COCTaB JIaHHOU TPYIIIBI BKIIO-
gaeT 60 BUIOB HACEKOMBIX U 1 BUJ paCTUTEIb-
HOSITHBIX KIlelield. AHau3 KOJIWYeCTBEHHOTO
00MIHSL TaHHOW TPyNIbl PrI0haros, Mo cpas-
HEHUIO ¢ MaTepHualiaMH HccliefioBaTeneil, pabo-
TaBIIUX B MPEIBIAYIINE TOABI, HE BBISBHII CY-
MIECTBEHHBIX U3MEHEHUH YMCIIEHHOCTH OT/IEIb-
HBIX BUJIOB; 32 UCKIIOYEHUEM WIBMOBOTO JIHC-
toena. OTcrofa CleayeT, YTO Ha COBPEMEHHOM
JTane He OXKHuaaercs npeoOpa3oBaHUsA TaKCO-
HOMUYECKOW HACBIIEHHOCTH W TIOTHOCTHU TIO-
YIS BUIOB, BXOMSIINX B COCTAB sipa (ay-
HUCTUYECKOTO COOOIIECTBa.

Hamu npoBeneH cpaBHUTENBHBIM aHAIU3
TpodUYeCKOi CTPYKTYpbI HaceneHus uimoda-
roB. [1o mmpore Tpoduueckoro crekTpa B coo0-
IIECTBAX BPEAUTENCH aCCUMIIISIIMOHHOTO aflma-
para Ha pa3HbIX JPEBECHBIX MOPOAX OIpeerne-
HBI CJISYIOIIHE TPYIITUPOBKU: MOHO(DATH, OJIUTO-
¢aru u monudary.

B pesynbraTe uccnenoBaHuil yCTaHOBIIEHO,
YTO YHCIIO BU/IOB OT/CIBHBIX TPOPHUESCKHX TPYIII
BapbupyeT ot 3 1o 48. Haubonee 6orato BuI0-
BOE OOMJIME KOMIIJIEKCA MOHO(AroB, Ha OO
koToporo npuxonutcs 78,7 % ot obmiero cocra-
Ba HaceNeHUs HaceKOMbIX. OTHOCHUTENBHOE pa3-
HOOOpa3ue NmoNu(aroB 3HAYMTEIBHO HIKE —
16,4 %. OcoOCHHO HU3KOM MPENCTaBICHHOCTHIO
BUJIOBOTO COCTaBa OTJIMYAETCSI KOMIUJICKC OJIU-
rogaros — 4,9 %.

BunoBoe pasHooOpasue TpoPpuIECKOro
crekTpa pumioharoB B COOOIE-CTBAX OTICIb-
HBIX JIPEBECHBIX MOPOJ OTIHYACTCS HecOanaH-
CHPOBAaHHOCTBIO.

Juis coobiecTBa Gusuiodaros BsA3a xapak-
TEPHO MPHUCYTCTBUE BCEX OTMEUEHHBIX TPO(DH-
yeckux rpymi. [Ipu 3ToM 37ech Oonee YeTko
BBIpaKeHO Hanmnuue MoHodaror (59,4 %). Ee
OoJiee BhIpakeHO ydactue MoHodaros (92,9 %)
B cocTaBe coobmiecTBa (Qrniodaros TOMOJIS.
Hapsiny ¢ aTuM B yKka3zaHHBIX COOOIIECTBax
OYCHb HE3HAYUTEIBHO J0JCBOC y4acTHe TPyIl-
bl ourodaros — 9,4 % u 7,1 %. s cooOdie-
CTBa Bpe}:[PITeHeﬁ JIUCTBBI TOIIOJIA XapaKTEPHO
MOJIHOE OTCYTCTBUE moudaros. B To e Bpems
cpenu obWTaTenel Bs3a Ha JONIO JaHHOW TpPO-
¢udeckoit rpynmsl npuxoautest 31,2 % ot obie-
ro cocTaBa.

OOparaer Ha ceOs BHUMaHUE Tpoduiec-
KUl criekTp puiutodaros, OOMTAIOMINX HA POOU-
HUU U cocHe. B cocTtaBe cooliiecTBa poOMHUU
IIEPBOM 110 3HAYMMOCTH TPYIIIOHN SIBJIAIOTCS MO-
Hodaru — 83,0 %. Ha moiro monudaros mpuxo-
nutcs HemHorumoosee 17,0 %. Onurodaru, cpe-

Tabnuya 1
JKOJI0rnYecKas XapakTepHCTHKA Haca:kaeHuii r. Boarorpana
I1
Kareropus ApaMeTpe!
o IInomane, ra Nnnexc Pekpeanmonnas
HacaX ICHUM
3arpsA3HEHUS HarpyskKa
Jleconapk 225 8,9 cpenHss / HU3Kas
[Tapx 18 8,9 BBICOKasi
CxBepbl 120 10,7 0YeHb BBICOKAs
BuayTtpukBapTanbHbie 55 4,5 BBICOKasi
Ynudaueie 21 10,5 OYEHb BBICOKas
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IV BpeUTENed acCUMILIIIIMOHHOTO arnapara
JAHHOH JPEBECHOI NOPOJbI, HE OTMEYEHO.

B coo0iecTBe COCHBI TIOMUHUPYIOT MOHO-
¢aru. [IpencraBurenu Apyrux rpymnn Tpodudec-
KOTO CIIEKTpa Ha JIaHHOW MOpOJIEe MPAKTHYECKH
HE BCTpPEUAIOTCA.

[TomMyMO M3y4YeHMs COOTHOIICHUS BBISIBIICH-
HBIX BHJIOB HACEKOMBIX B COOOIIECTBAX MO MIU-
poTe TPOHUIECKOTO CIEKTpa MPOBEJCH aHaIu3
TaKCOHOMHYECKOT0 COCTaBa HACEIEHHUs C ycTa-
HOBJICHHEM 00pa3a KU3HU U THUTIA TOBPEIKIACHUS
ACCUMUIISIIIMOHHOTO amiapara JPeBeCHbIX pacTe-
HUHM pa3HBIMH BPEAMUTENSIMU. DTO MO3BOJISIET B
HauOoee TOJTHOM CTEMEHHW OXapaKTepHU30BaTh
(hayHUCTHUYECKOE pa3HOOOpa3ye HaceIeHHs PuI-
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J10)aroB M BBISBUTH XO35AWCTBEHHO OMACHBIC
BHJIbI OTIENBHBIX TPYII BPEAHBIX HACEKOMBIX.
ITo utoraM NmpoBeNEHHBIX HCCIIEIOBAHUN
YCTaHOBJICHO, YTO B COCTABE BBISBJICHHOI'O KOM-
IJICKCA HACEKOMBIX JIMIUPYIOT OTKPBITOKUBYIIIHC
IPBI3YIIHIE YCITYCKPBLIbIC BPSIUTEIN ACCUMUIIS-
uoHHoro anmnapara (16 sunos, 14,8 %) (tabm. 2).
Cpeny HUX B HaCaKJICHUSAX ypOaHU3UPOBAHHOM
TEPPUTOPHUH U B MPUTOPOTHBIX HACAKACHHUIX (110
MepUMETPY Topojia) Ha JIMCTBEHHBIX MOPOJaX
ITOCTOSIHHO BCTPEYAIOTCSl TAKUE BPEANUTEIN Kak:
nsiaeHunbl — Lycia hirtaria subsp. Hirtaria,
Abraxas (Calospilos) sylvata, Dicranura ulmi,
Etiella zinckenella. DT BUIBI MEpUOAMUECCKU
JIAI0T BCIIBIIIKKH MAaCCOBOI'O Pa3MHOKEHHUSI.

Tabnuya 2

Tpopuuyeckass CTPYKTYypa M X03sIiiCTBEHHOE 3HAYeHHE BasKHEHIIMX BpeauTesaei

CeMmeiicTBO, BUA Tpodpuueckue O6pa3 Criocod Tun Xo3sitcT-
Tpynnbl KA3HA TIUTAaHUA TIOBPEKIACHUA BCHHOC
3HA4CHUE

Cewm. Chrysomelidae

Chrysomela (Chrysomela) populi | Tlonugar Orkpsito- | ['pe3ynmii| Ilorpei3sl 2

Linnaeus, 1758 KU BYIIU I

Xanthogaleruca luteola Muller Mounodgar Orkpseito- | I'perzynmii| ITorpeissl, 1**

1776 KU BYITU I CKeJIETH-

pOBaHHE

Zeugophora flavicollis Marsham, | Onurodar Ckpoito- | I'pp3ymmwii| Muna 2

1802 KU BYIIU I

Cem. Rhynchitidae

Byctiscus populi Linnaeus, 1758 Mounodgar Orkpeito- | I'perzynmii| CkpyuuBanue 2
KV BY LLTH JINCTa

Cewm. Nepticulidae

Stigmella viscerella Stainton, MoHodar CkpblITO- I'pe3yumii| Muna 3

1853 KUBYLIHH

Stigmella lemniscella Zeller, 1839 | MoHnodgar CkpblITO- I'pe3yumii| Muna 3
JKUBYILUHA

Stigmella luteella Stainton, 1857 | MoHnodar CkpaITO- I'pe3ymmii| Muna 3
JKUBYILUHA

Stigmella ulmivora Fologne, 1860 | MoHnodar CkpblITO- I'pe3yumii| Muna 3
KU BYIL UM

Cem. Gracillariidae

Phyllocnistis unipunctella Mounodar CkpaITO- I'pe3ymmit| Muna 3

Stephens, 1834 KU BYII A

Phyllonorycter corylifoliella [onudar CkpblITO- I'pe3yumii| Muna E

Hiibner, 1796 KU BYIIHIT

Phyllonorycter ulmifoliella MoHodar CkpblITO- I'pe3yumii| Muna E

Hiibner, 1817 KU BYIIHIA

Ipumeuanue. E — BUJI, BCTPEYAIOIINICS AMHIYHO, HO HAPAIMBAIOLINHA YUCIIEHHOCTh, CUIILHOTO BO3/IEeH-
CTBUS Ha IPEBECHBIC PACTCHHS HE OKA3hIBACT, 00EKT MOHUTOPHHTA; / — OMACHBIN BUJI, IO CHIIbHBIC BCTIBIIIKH
MacCOBOT0 Pa3MHOXEHHsI, CIOCOOEH MTPUBECTU K CHIIEHOMY OCJIA0JIEHUIO IPEBECHBIX TIOPO/I, TIOTEPE ICTETHUECKON
LIEHHOCTH PaCTCHUM, IPUOPUTETHBIN 00EKT MOHUTOPUHTA; [ ** — BCITBIIIKY HE HAONIOAAIUCH B TCUCHUE JITTUTECITh-
HOT'0 BPEMEHH, HO BHJI MPEICTABIISIECT CEPHE3HYIO OMACHOCTD; 2 — BCIIBIIIKU Pa3MHOKEHUS BEPOSTHBI; TOBPEXK I~
HUS HE OKa3bIBAIOT PEIIAFOIIETO BO3CHCTBHUS Ha COCTOSIHUE APEBECHBIX TIOPOJI, OMHAKO MPUBOIAT K OCIA0ICHHIIO U
MOTEPE ICTETHUCCKUX KaueCTB; 3 — BCIIBIIIKY PAa3MHOKEHUS HE OTMEYAIUCh, HO BO3MOKHBI; CHIIbHOE BO3JICHCTBUE
Ha JIPpeBECHBIE pacTeHus MajaoBeposiTHo [30].
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Ilpoonoicenue mabruyor 2

CemeiictBO, BU Tpoduueckue O6pa3 Cnocob Tun Xoszsitct-
Tpynnbl KA3HA TIUTAaHUA TIOBPEKIACHUA BCHHOC
3HAYECHHE

Phyllonorycter populifoliella Monodar CkpbITO- I'pe3ynwii| Muna E

Treitschke, 1833 KUBYLU I

Phyllonorycter robiniella Monodar CkpblITO- I'pe3ynmwii| Muna E

Clemens, 1859 KUBYLLHH

Parectopa robiniella Clemens, Mosoar CkpsITO- I'pe3ymuii| Muna E

1863 KUBYL

Cewm. Pyralidae

Etiella zinckenella Treitschke, Onurodar OrkpeiTo- | I'pezymmii| O6benanue E

1832 KUBYLIU I

Cem. Geometridae

Operophtera brumata Linnaeus, IMonudar OrkpbiTo- | I'pezymmii| O6benanue %%

1758 KUBYIIU I

Abraxas (Calospilos) sylvata [Monudar OrkpeiTo- | I'pe3ymuii| O6benanue 3

Scopoli, 1763 KUBYIIN I

Erannis defoliaria Clerck, 1759 IMonudar OrkpbiTo- | I'ppzymuii| O0benanue 2
JKMBYIIN A

Lycia hirtaria subsp. hirtaria IMonudar OrkpbiTo- | I'ppzymuii| O0benanue %%

Clerck, 1760 KUBYIIU I

Bistonstrataria subsp. strataria IMonudar OrkpbiTo- | I'pzymuii| O0benanue 3

Hufnagel, 1767 KUBYLIU I

Bupalus piniaria Linnaeus, 1758 | Monodar OrkpeiTo- | I'pe3ymuii| O6benanue E
JKUBYIIN A

Cem. Lasiocompidae

Malacosoma neustria Linnaeus, IMonudar OrkpbiTo- | I'pzymuii| ITorpeisst 1

1758 KUBYIIN I

CeM. Lymantriidae

Orgyia (Orgyia) antiqua [Monudar OrkpeiTo- | I'pe3ymuii| O6benanue 2

Linnaeus, 1758 KUBYIIU I

Euproctis (Euproctis) [Monudar OrkpeiTo- | I'pe3ymuii| O6benanue 1**

chrysorrhoea Linnaeus, 1758 KUBYIIN I

Lymantria dispar Linnaeus, 1758 | Ilonugar OrkpeiTo- | I'pe3ymuii| O6benanue 1**
JKUBYIIN A

Amphipyra pyramidea Linnaeus, | Ilonugar OrkpeiTo- | I'pe3ymuii| O6benanue E

1758 KUBYLIU I

Cewm. Noctuidae

Panolis flammea Denis & Onurodar OrkpbiTo- | I'ppzymuii| O0benanue E

Schiffermiiller, 1775 JKUBYIIH i

Cem. Notodontidae

Cerura (Cerura) vinula Linnaeus, | Onurodar OrkpeiTo- | I'pe3ymuii| O0benanue 2

1758 KUBYIIU I

Dicranura ulmi Denis & IMonudar OrkpbiTo- | I'pzymuii| O0benanue %%

Schiffermiiller, 1775 YKUBYIIHU i

Phalera bucephala Linnaeus, IMonudar OrkpbiTo- | I'pzymuii| O0benanue %%

1758 JKUBYIIN I

Cewm. Arctiidae

Hyphantria cunea Drury, 1773 [Monudar OrkpeiTo- | 'pe3ymuii| O6wenanue 1**
JKUBYIIN A

Cem. Argidae

Aprocerus leucopoda Takeuchi, Monodar OrkpeiTo- | I'pe3ymuii| O6wenanue 1**

1939 KUBYIIN I

Cewm. Diprionidae

Diprion pini Linnaeus, 1758 Mosoar OrkpbiTo- | I'pzymuii| O0benanue 1
JKVB YL

Neodiprion sertifer Geoffroy, Monodar OrkpeiTo- | I'pe3ymuii| O0benanue 1**

1785 KUBYLIU I
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Oxonuanue mabauyvl 2

CeMmeicTBO, BU Tpoduueckune O6pa3 Cnocob Tun Xo3zsiicT-
Tpynmnbl KHU3HU IIUTAHUS TIOBPEKACHUA BCHHOC
3HA4YCHHUC

Cewm. Tenthredinidae

Fenusa (Kaliofenusa) ulmi Mosodar Cxpeito- | I'perzymuii| Muna 2

Sundevall, 1844 KUBYIIH I

Fenusella nana Klug, 1816 Mosodar Cxpeito- | I'per3ymuii| Muna 2
JKHBYIIM A

Cladius (Trichiocampus) ulmi Mosodar Cxpoito- | I'pp3ymmii| O0benanue 1

Linnaeus, 1758 KUBYLUH

Nematus (Pteronidea) tibialis Monodar Cxporto- | I'peymmii| O6benanue 2

Newman, 1837 KUBYLIU

Cem. Pamphiliidae

Acantholyda (Acantholyda) Monodar Otkpeito- | 'peymuii| O6benanue 1**

erythrocephala Linnaeus, 1758 JKUBYIITH I

Acantholyda (Itycorsia) posticalis | MoHogar Otkpeito- | ['peymuii| O0benanue 1**

Matsumura, 1912 JKUBYIIH I

Cem. Cecidomyiidae

Harmandia cavernosa Monodar Cxporto- | Cocynmit | [amn E

Riibsaamen, 1899 KUBYIIHI

Obolodiplosis robiniae Monodar Cxporto- | Cocynmit | Iamn 1**

Haldeman, 1847 KUBYIIHIT

Janetiella lemei Kieffer, 1904 Monodar Cxporto- | Cocynmit | Iamn E
JKHUBYIIU M

Janetiella nervicola Kieffer, 1909 | Monogar Cxporto- | Cocynmit | amn E
JKUBYIIH

Cem. Agromyzidae

Paraphytomyza populi Monodar Cxpbito- | I'ppymuii| Muna 3

Kaltenbach, 1864 KUBYIIHI

Cewm. Coccidae

Parthenolecanium corni Bouché, | Ilonudar Iosy- Cocyumii | IIpokossl E

1844 CKPBITO- TKaHeH
JKUBYIIHH

CeM. Aphididae

Pemphigus spyrothecae Passerini, | Monogar Cxporto- | Cocynmit | [amn 2

1860 KUBYLUH

Pemphigus populinigrae Schrank, | Monodgar Cxporto- | Cocyumit | [amn E

1801 JKUBYIIH I

Pemphigus populi Courchet, 1879 | Monodar Cxporto- | Cocynmit | [amn 1
KUBYIIH

Pemphigus lactucarius Passerini, | Monodar Cxporto- | Cocynmit | [amn E

1856 KUBYLUH

Thecabius affinis Kaltenbach, Mosogar Cxkpoito- | Cocynmit | INamn E

1843 JKUBYIIH A

Aphis craccivora subsp. [Homugar Otkpeito- | Cocyumit | IIpokosst E

craccivora Koch, 1854 SKHBYIIH TKaHE

Aphis fabae subsp. fabae Scopoli, | ITomugar Otkpoito- | Cocymmit | ITIpokossl 2

1763 KUBYLHH TKaHel

Acyrthosiphon caraganae Omnurodar Otkpeito- | Cocynmit | ITpokosnst 2

Cholodkovsky, 1907 JKUBYIIHIT TKaHeH

Colopha compressa Koch., 1856 | MoHogar Cxpbrto- | Cocyumit | ['amn 2
JKHUBYIITU M

Eriosoma lanigerum Hausmann, Omnurodar Cxporto- | Cocyumit | [amn E

1802 KUBYIIMH

Eriosoma ulmi Linnaeus, 1758 Omnurodar Cxporto- | Cocyumit | [amn 3
JKUBYIIH

Kaltenbachiella pallida Haliday, | MoHodar Cxpbrto- | Cocyumit | ['amn E

1838 JKUBYIITH I

Tetraneura ulmi Linnaeus, 1758, | Onurodar Cxporto- | Cocyumit | [amn E
KUBYIIH

Cewm. Eriophyidae

Eriophyes ulmicola Nalepa, 1898 | Monodar Cxporto- | Cocyumit | [amn E
KUBYIIH
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K gucny apyrux denryeKpbuIbIX, HAHOCS-
IIMX 3aMETHBIA BpPEI OTACIbHBIM JPEBECHBIM
pacTeHus M OTHOCSTCS: Ha poOmHHUM — Nematus
tibialis, Ha Bs3e — Cladius ulmi. B Hacrosiiee
BpeMsi Ha TEPPUTOPHH 00CIIEIOBAHHOTO PETHOHA
HaOIIo/aeTcs MOABbEM YHCICHHOCTH JAHHBIX
BUJIOB, OCOOCHHO B HACAX/ICHHUSX C TOBBIIICH-
HOH aHTpOnoreHHo! Harpy3koil. [Ipu aTom B OT1-
JEeTbHBIX Tocaakax (YIUYHbIe HACaXACHUS) 3TU
¢uTodaru crrocoOHbl HAHOCUTH OCHOBHBIM JTpe-
BECHBIM IOpPOJIaM CEphE3HBIN BPEI.

OcobeHHOCThIO TPOHUIECKOH TPYIIIBI OT-
KPBITOKHBYIINX MPBI3YIIIX HACEKOMBIX SIBJISICTCS
HAJIMYHUE TAKOTO OTTACHOTO BPETUTEIS B3 U3 YU C-
na cyOJIOMHHAHTOB, KaK WJIBMOBBIH JTUCTOE]
Xanthogaleruca luteola. B mociennue necsrue-
THS JAaHHBIN Grutogar perysipHo TaeT BCIBIIIKA
MaccOBOTO Pa3MHOKEHUS, JUISIINECs 10 5—8 JIeT.

HaubonbInyto ornacHOCTh It COCHBI TIPE-
CTaBIIAIOT Takue Bpenurenu, kak Neodiprion
sertifer, Acantholyda erythrocephala, Acantholyda
posticalis.

['pyra OTKPBITOKUBYIIMX COCYIINX Hace-
KOMBIX OTJIMYaeTcs OETHOCTHIO BHIOBOTO COCTa-
Ba. BhICOKMM XO34MCTBEHHBIM 3HAYEHHUEM Cpe-
M HUX ©XKeromHo oriauvarorcs Aphis fabae u
Acyrthosiphon caraganae.

Cpeny rphI3ylIMX HACEKOMBIX BBIICISIOT-
Csl BUJIbI, BSAYIIHE MOTYCKPBITOXHUBYILIHI 00pa3
XU3HU. JJaHHAs rpyIina BKIIIOYAET MPeACTaBUTe-
neit cemerictea Rhynchitidae: Byctiscus betulae
u Byctiscus populi, moBpexaaroniye TOmoib.
B kpoHax Bsi3a CBOpauMBAIOT JIUCThS MPEACTA-
Butenu cemeiictBa Aphididae: Thecabius
lysimachiae, Eriosoma ulmi, a rorons — Thecabius
affinis. K uucity oObIYHBIX BpeauTENIEH Bsi3a OT-
HocsiTcs Acleris boscanoides, Acleris variegana,
Archips rataegana u zip.

CKPBITOXHUBYIIHE YWICHUCTOHOTHE TPEICTAB-
JIeHbI 16 BUaMu MUHEPOB U 15 BUIaMu rajuioo-
paszoBateneid. XapaKTepHO, UYTO MPEACTaBUTEIN
TPYIIIbl CKPHITOKUBYIIUX HACCKOMBIX 3aCEIISIIOT
B TIEPBYIO O4Yepellb CTAPOBO3PACTHBIC JIEPEBbS U
JiepeBbsi, OCNIa0JICHHBIE TOCTOSIHHBIM BO3/ICHCTBH-
€M Harpy3Kd TEXHOT€HHOTO M PEeKpeariOHHOTO
xapakrepa. B cocraBe MUHUPYIOIINX HACCKOMBIX,
Oo0OMTaOMUX Ha POOMHUH, MPUCYTCTBYET
Zeugophora flavicollis, kKoTopblii JTOKaIH3yeTcs
MPEUMYILECTBEHHO B TIPUTOPOHBIX HACAKICHH-
SIX C HU3KMM YPOBHEM aHTPOIIOTCHHOW HATrPy3KH.
OnHako Heb3st OTPULIATH BO3MOKHOCTD MOBBIIIIE-

—— ]2

HUS YHCJICHHOCTH JIUCTOENa B JIecOomapke U map-
Kax Topopa, IJie CTeleHb PeKpearioHHOro mpec-
ca pa3HOro xapakrepa Oolee BBICOKA.

Baxxaoe X034HCTBEHHOE 3HaYeHHeE TS Ha-
CaKICHUH ypOaHH3UPOBaHHON TEPPUTOPUH Cpe-
JIM CKPBITOKUBYIINX QUILTO()AroB MOXKET HMETh
rpymma rajuioo0pasyomux BpeauTenci. bomee
BBICOKUM JIOJICBBIM YUacCTHEM TauioOpa3oBaTe-
JIed OTIMYAlOTCs COOOIECTBA Bsi3a U TOMOJS.
Cpenu HUX MacCOBBIMU BHUJAAMH ABISIOTCS
Colopha compressa, Pemphigus spyrothecae,
Tetraneura ulmi, Eriosoma ulmi, Pemphigus populi.

TakuMm 00pa3om, rpynia Xo3siiiCTBEHHO
OIacHbIX (HLI0(haroB OCHOBHBIX JPEBECHBIX I10-
PO BKIIIOUaeT: 7 BHUJIOB BPEIOHOCHBIX HACEKO-
MBIX, TTOBPEKJEHHE KOTOPHIMH aCCUMUIISIINOH-
HOTO amnmapara JApPeBeCHbIX paCTeHUN MPUBOIUT
K PE3KOMY YXYIIIEHUIO COCTOSHUS U YCHIXaHHIO
JIePEBBEB, CHIDKEHUIO HKOJIOTUYECKOTO, SCTETH-
YeCKOT0 M COIMAJIbHOTO BHJIa TOCaJIoK; 12 BH-
JIOB, XapaKTepU3YIOUINXCAd MEHbIIEH omacHoC-
ThIO JUIsl PACTEHU, HO B 3HAYUTENbHON CTENEHU
CHMKAIOLINX JIEKOPATUBHbBIE KaueCTBA JIEPEBb-
€B; 9 BHMIOB, BCIIBIIIKA MAaCCOBOTO Pa3MHOMKEHHUS
KOTOPBIX HAOIONATNCH B TPUTOPOIHBIX JIECaX U TO-
POZICKUX HACAXK/IEHUSIX, B OTJENbHBIE TO/IBI BCTPE-
YaJIUCh C MOBBIILIEHHON YUCIEHHOCTBIO.

AHanu3 Moly4eHHBIX JTaHHBIX CBUAETENb-
CTBYET O BO3MOXXHOM ()OPMUPOBAHHH B OJHIKAK-
M€ TOJbI BCIIBIIIEK MAacCOBOTO Pa3MHOXKEHHS
psaa BaXXHEUIIUX BPEAUTENEH aCCUMWIALIMOHHO-
IO armapaTa U CUJIbHOM MOBPEXACHUN HMH JIpe-
BECHBIX MOPO/I, COCTABIISAIOLINX OCHOBY 3€/IEHBIX
HacaXJIeHUI Ha TeppuTopuun Boirorpana, Takux
kak Xanthogaleruca luteola, Dicranura ulmi,
Neodiprion sertifer, Acantholyda erythrocephala
u Acantholyda posticalis.
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Abstract. This study evaluates the anatomical and mechanical properties of Aquilaria crassna and Gyrinops
walla, two agarwood-producing tree species. Samples were collected from eight-year-old plants grown at
& Marambekanda Estate, Sadaharitha Plantation (Pvt) Ltd., Sri Lanka, and analyzed at the State Timber Corporation,
A Battaramulla, Sri Lanka. Anatomical features were examined using a trinocular microscope and a handheld digital
& microscope, with measurements obtained through Micrometrics SE Premium 4 Software. Mechanical properties
. were tested using a universal testing machine. Results showed that both species exhibit fine wood texture, with
: G. walla having a lower density (435 kg/m?) compared to 4. crassna (512 kg/m?) at 12% moisture content. The mean
vessel diameters of 4. crassna (70.63 pm) and G. walla (68.95 um) showed no significant difference (p = 0.642),
indicating comparable vessel sizes between the two species. Despite their low durability, both species are
recommended for light construction purposes with preservative treatments, consistent with their current applications
in picture frames, agricultural tools, toys, blackboards, and firewood. Main purpose of this study compares the
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Anatomical Variation and Wood Properties of Aquilaria crassna and Gyrinops walla

Yamunga Kymapa Myrymana

TocynapcTBennas neconpombliiieHHas kopropamus, Camnarxamnas, barrapamymna, [lpu-Jlanka

KoautyBakky Kankanare Unuauka Ynaau Apyna Kymapa
YHausepcurer Pyxyna, Mananana, KamOypynurus, [lpu-Jlanka

®au3 Moxuaun Moxamen Taccum Mapukap

YHuBepcureT 000opoHsl reHepana capa J[>xona Korenasansl, Parmanana, [l pu-Jlanka

AHHOTanus. B uccrieoBaHny OlEHNBAIOTCS aHATOMHYECKUE M MEXaHUYECKUe CBOMcTBa Aquilariacrassna
u Gyrinopswalla, NByX BUIOB arapoBbIX JepeBbeB. O0pa3iisl ObUIA COOpaHbI ¢ BOCBMIICTHUX PAaCTCHHI, BhIpa-
LICHHBIX B ToMecThe MapamoOekanaa, mianranus Cagaxapura (Pvt) Ltd., Hlpu-Jlanka, u npoaHam3upoBaHBbI B
TocynapcTBEeHHOI JIeCOnpOMBITIICHHON Kopriopanuu, barrapamyimna, [llpu-Jlanka. AHaToOMAYeCcKrEe 0COOCHHO-
cTH OBLIIM UCCIIEIOBAHBI C TOMOUIBIO TPUHOKY/ISPHOTO MUKPOCKOIA U PYYHOTO HU(POBOTO MUKPOCKOIIA, U3Me-
peHHs OBbUTH TIOJIYYEeHBI ¢ IOMOIIBIO porpaMMHoro odecriedennst MicrometricsSEPremium 4. Mexannueckue
CBOWCTBA OBLIM POBEPEHBI C IIOMOIIBI0 YHHUBEPCAIbHOW HCITBITATEIbHON MaIIMHEI. Pe3ynbrarsl mokaszalu, 4To
o0a BUa IEMOHCTPUPYIOT TOHKYIO TEKCTYPY IpeBecuHbl, ipu 3ToM G. walla nMmeer Oosiee HU3KYIO TUNTIOTHOCTh
(435 kr/m*) mo cpaBHeHUIO ¢ A. crassna (512 xr/m3®) npu coneprxanuu Biaard 12 %. CpeaHuii [mamMeTp COCyIoB
A. crassna (70,63 mxm) u G. walla (68,95 MkM) He HOKa3aJl 3HAYUTENBLHON pa3HULIB (p = 0,642), 4TO yKa3bIBaeT Ha
COIOCTaBUMBIE Pa3Mephl COCYA0B MEXIY ABYMsI BHIamMu. HecMOTpsi Ha X HU3KYIO IIPOYHOCTD, 00a BH/IA PEKO-
MEH/IYIOTCS JJIs1 TIOJIy4EHUS JIETKUX KOHCTPYKIMH ¢ KOHCEPBUPYIOIIEi 00pabOTKOM, YTO COOTBETCTBYET UX TEKY-
LIeMy NPUMEHEHHIO TIPU MTPOM3BOJICTBE PaM ISl KAPTHH, CEJIbCKOXO3sICTBEHHOTO HHBEHTAPsl, UTPYIIEK, Kilacc-
HBIX JIOCOK U JIpoB. OCHOBHAs €I 3TOr'0 UCCIIEIOBAHNUS — CPAaBHUTH aHATOMUYECKUE U MEXaHMUYECKHE CBOWCTBA
Agquilaria crassna u Gyrinops walla, nokazas, 4to 00a BHJa UMEIOT TOHKYIO TEKCTYPY APEBECHHBI U HU3KYIO
IUIOTHOCTb, YTO JIEJIaeT UX MOAXOASIIMMU JIUISL JIETKUX KOHCTPYKIIUH U pa3IUYHBIX H3JENINH, KoTJja Heo0Xoquma
00paboTKa AJist KOHCEPBAIIHH.

KuroueBsle ciioBa: Aquilaria crassna, Gyrinops walla, aHaTOMHYECKUE CBOMCTBA, MEXaHUIECKUE CBOWMCTBA,
TUIOTHOCTb JIPEBECUHEL.
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Introduction

Aquilaria crassna and Gyrinops walla are
aromatic tree species renowned for their
production of agarwood, a highly valued resin used
in perfumery, incense, and traditional medicine [5].
A. crassna, commonly known as agarwood,
produces resinous heartwood in response to
fungal infection, while G. walla, found in
Southeast Asia, also yields agarwood. The
fragrance industry heavily relies on these trees
for their distinctive scent, which drives their
commercial significance [5].

The anatomical properties of both A4.
crassna and G. walla have been described in
previous studies, revealing similar structural
features that contribute to their fine wood
texture. Both species exhibit a diffuse-porous
wood anatomy, with vessels evenly distributed

Natural Systems and Resources. 2025. Vol. 15. No. 1

across growth rings. The vessels are mostly
solitary or occasionally arranged in short radial
multiples, and the axial parenchyma is
paratracheal, appearing as scanty lines around
the vessels. The rays are uniseriate to
multiseriate and homogenous, consisting
predominantly of procumbent cells. These
anatomical features are typical of the
Thymelaeaceae family, known for its fine-
textured and uniform wood, which influences
both workability and aesthetic appeal [1].

The anatomical and mechanical strength
properties of these trees are fundamental in
determining their suitability for various
applications. Anatomical properties, such as cell
structure and tissue arrangement, influence the
wood’s resilience, strength, and adaptability to
environmental conditions [2]. Strength properties,
including bending strength, compressive strength,
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and flexibility, define the timber’s capacity to
withstand external forces, making these traits
critical for both natural adaptation and practical
usage. Understanding these properties is essential
not only for the cultivation and for management
of A. crassna and G. walla but also for expanding
their applications beyond agarwood production,
such as in light construction [4; 9].

The economic value of agarwood is substantial,
with first-grade agarwood commanding one of the
highest commercial values among natural raw
materials [ 11]. Agarwood is sold in various forms,
including woodchips, powder, and incense,
contributing to its widespread market presence.
However, the overexploitation and limited natural
distribution of both A. crassna and G. walla pose
serious sustainability challenges, threatening the
availability of natural agarwood. This highlights
the urgent need for sustainable resource
management to preserve these valuable species.

This research aims to address the gap in
understanding the anatomical and mechanical
properties of A. crassna and G. walla, offering
insights that can optimize the agarwood industry,
innovate fragrance and medicinal applications, and
guide sustainable resource management. By
examining the wood’s structural characteristics
and strength properties, this study informs
practices in the wood and fiber industries, aids in
climate adaptation, and contributes to conservation
efforts. Furthermore, the findings support the
development of sustainable cultivation practices,
promoting the economic viability of plantations and
reducing dependence on wild agarwood sources.
Ultimately, the research has broad implications for
industries, communities, and environmental
conservation, demonstrating the importance of these
species in both local and global contexts.

Materials and methods

Study Location. The study was conducted
at the State Timber Corporation (latitude 6.81185°
or 6° 48’ 43" north, longitude 79.88092° or
79° 527), Battaramulla, Sri Lanka, during the
period from August to October 2023.

Sampling. Timber samples were obtained
from the Marambekanda Estate, which is
managed by Sadaharitha Plantation (Pvt) Ltd,
located in Avissawella within the Colombo District
of the Western Province, Sri Lanka. The research

—_— )

site, positioned at a latitude of 6° 95° and a
longitude of 80° 20°, falls under the Low Country
Wet Zone (WL4) climatic classification. The
elevation of the site is recorded at 35.32 meters
above sea level. Meteorological data indicate an
average annual rainfall of approximately 2262 mm
and an average annual temperature of 29°C. The
predominant soil type in the area is red-yellow
podzolic soil. For the study, five samples were
collected from eight-year-old plants of each species.

Species. The common names agarwood and
wallapatta are associated with the botanical names
Aquilaria crassna and Gyrinops walla,
respectively. Both species are classified under the
family Thymelaeaceae. Known for their high
value, these plants are often cultivated for their
aromatic resin. The production of this resin, used
in perfumes and incense, is induced naturally or
artificially in the wood of these trees.

Wood section cutting. The selected wood
samples were soaked in water for two weeks until
air spaces inside the wood were occupied by
water. Each wood species was cut into blocks
measuring 2 cm x 2 ¢cm X 3 cm to prepare
microscopic slides. Using a microtome (Model
LEICA SM 2000 R), transverse, radial, and
tangential sections in the range of 10-15 pm
thickness were taken. During the wood section
cutting, the piece of timber specimen and knife
were soaked in 30% ethanol for 10 minutes to
facilitate fine sectioning and prevent infection by
microorganisms.

Staining and mounting. Transverse, radial,
and tangential sections were mounted permanently
using Canada balsam. Using a Petri dish,
separated wood sections were dipped in 50%
alcohol for 5 minutes to ensure dehydration. They
were then flooded in safranin with 50% alcohol
for 15 minutes for further removal of the moisture
and the color. The wood samples were
subsequently rinsed with 70% alcohol for 5 to
10 minutes to facilitate further dehydration and
then immersed in 90% alcohol for an additional
10 minutes. Wood sections were again kept with
absolute alcohol for 10 minutes for further
dehydration (during the process evaporation was
avoided with covering). Then wood sections were
kept in xylene with absolute alcohol for 10 minutes.
Milkiness occurs at this stage, indicating
incomplete dehydration. Thus, samples were again
rinsed in absolute alcohol and xylene for

Ipupoonvie cucmemol u pecypceot. 2025. T. 15. No 1



10 minutes. Then wood sections were mounted
with Canada balsam to fix the wood sections.
Finally, the slides of wood sections were observed
through the microscope. Transverse (T.S.),
tangential (T.L.S.), and radial (R.L.S.) wood
sections were placed on a slide in the below
manner. Slides were kept in the laboratory of the
State Timber Corporation.

Anatomical identification of wood
species. Quantitative wood anatomical features
such as mean diameter of vessel lumina,
vessels per square millimeter, ray height, ray
width, rays per 25 square millimeters, and fiber
length were measured. Qualitative parameters
such as vessel shape and arrangement were
also recognized. One set of slides from each
species was employed to take the
measurements. All of the quantitative and
qualitative information on the anatomical
characteristics was tabulated.

Microscopic examination. Anatomical
observations on quantitative and qualitative
features were made under a light microscope at
4 x 10 magnification. Measurements and
anatomical images were made with
Micrometrics SE Premium 4 Software available
at the research division of the State Timber
Corporation. Quantitative wood anatomical
features and qualitative wood anatomical
features were measured according to the IAWA
list (1989).

Anatomical observation with a handheld
digital microscope. Microscopic images of
cross-sectional wood samples from each species
were captured and analyzed using a handheld
digital microscope. Observations were made at
20 x magnification, and the numbers of rays and
vessels per 25 mm? wood area were recorded.

Determination of the density.
Determination of the density of wood was carried
out using Archimedes’ principle for various
species. Timber samples, each measuring
2 cm x 2 cm X 2 cm, were cleaned of impurities,
including sawdust and mud, and labeled
accordingly. To saturate the vessels with water,
the samples were submerged in water for
approximately 30 minutes. The weight of a beaker
filled with water (W1) was measured using an
electronic balance. After three days, the samples
were placed in a desiccator to stabilize the
temperature, and their dry weights were recorded.
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The samples were then oven-dried at 103°C for
three days to ensure all moisture was removed.
A water-saturated sample was subsequently
immersed in the beaker at a consistent depth using
a thin stick attached to a stand, and the final weight
of the beaker (W2) was noted. The wet weight
of the wood sample was calculated using a
specific equation (1):

Timber weight (W) = Final beaker weight (W2) —
— Initial beaker weight (W1). )

To determine density at 0% moisture level,
equation (2) was used:

Density at 0% moisture =
_ Oven dry weight of timber sample 8 )
Weight of timber sample (W)
x Density of Water (1000kgm ™).

Density at 12% moisture level was determined
using equation (3):

Density at 12% moisture level =
. o .
_ Density at 0% moisture level ) 8 3)
100
x112(kgm™).

Determination of the moisture
content of wood samples. The moisture
content of the samples was measured at 12%
condition using a moisture meter available at
the Wood Science Laboratory in the State
Timber Corporation.

Fiber length measurements. Fiber length
measurements were conducted to assess the
anatomical characteristics of Aquilaria crassna
and Gyrinops walla. Samples were prepared by
macerating thin wood sections in a solution of
glacial acetic acid and hydrogen peroxide
(1:1 ratio) at 60°C for 24 hours to separate
individual fibers. The macerated fibers were then
washed thoroughly, mounted on glass slides, and
examined under a trinocular microscope (Accu-
scope 3000 series). Fiber lengths were measured
using Micrometrics SE Premium 4 Software, with
at least 30 fibers randomly selected per sample
to ensure statistical reliability. The measurements
provided insights into the structural attributes
influencing the wood’s mechanical properties and
potential applications.
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Results and discussions

Figure illustrates the key anatomical
features of Gyrinops walla and Aquilaria
crassna, two agarwood-producing species, with
a scale bar of 100 um for reference. The figure
highlights several important components of the
wood structure, including Included Phloem (IP),
which is responsible for nutrient transport in the
bark; Solitary Vessels (SV), individual vascular
elements aiding water and nutrient transport; and
Radial Multiple Vessels (RMV), which are
groups of vessels arranged in a radial pattern.
The ray parenchyma (R) consists of horizontal
cells that contribute to the lateral transport of
water and nutrients, as well as store starch and
other substances. Fibers (F), which provide
mechanical support to the wood, are elongated
cells that contribute to the overall strength and
stiffness of the wood. Vessels (V) are larger
water-conducting cells that facilitate water
movement, while resin deposits (RD) are
characteristic of both species, contributing to the
resinous nature and aromatic qualities of
agarwood. These anatomical features, detailed
at a microscopic level, form the basis for
understanding the wood’s texture, workability,
and functionality.

Gyrinops walla

In addition to the anatomical features, the
study measured mean vessel diameter, mean ray
height, mean ray width, and average fiber length
for both species. The mean vessel diameter
provides insights into the wood’s porosity, which
influences its texture and strength. The mean ray
height and mean ray width are crucial for
understanding the organization of the wood’s
vascular tissue and its lateral nutrient transport
capacity. Finally, the average fiber length is an
important parameter for assessing the mechanical
properties of the wood, with longer fibers typically
enhancing the wood’s strength and flexibility.
These measurements help characterize the
structural qualities of 4. crassna and G. walla,
which are essential for evaluating their potential
uses in applications such as light construction,
artisanal crafts, and the production of agarwood.
Understanding these features also aids in
optimizing cultivation practices, processing
methods, and conservation strategies for these
economically valuable species.

The anatomical features observed in
Gyrinops walla and Aquilaria crassna, such as
vessel diameter, ray height, and fiber length, play
a crucial role in determining the wood’s texture,
strength, and suitability for various applications.
The lack of significant differences between the

Tangential

Aquailaria crassna

Anatomical features of Gyrinops walla and Aquilaria crassna

Scale bars: 100 mm. Abbreviations: IP — Included Phloem, SV — Solitary Vessel, RMV — Radial Multiple Vessel, R — Ray
Parenchyma, F — Fiber, V — Vessel, RD — Resin Deposit. Source: State Timber Corporation of Sri Lanka.
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species’ vessel diameters suggests that both
species share similar structural characteristics,
which may influence their potential for light
construction and artisanal products. Despite their
low durability, the fine texture and mechanical
properties, such as fiber length, suggest that both
species can be effectively utilized when treated
with preservatives. These insights not only
contribute to the optimization of agarwood
production but also support sustainable use and
conservation efforts, ensuring the economic
viability of these species for both local and global
industries.

The results, presented in Table, were
categorized based on IAWA feature numbers 40
to 43, with Category 01 denoting vessels with a
diameter of < 50 pum, Category 02 ranging from
50 to 100 um, Category 03 spanning 100 to
200 um, and Category 04 including vessels with
a diameter > 200 pm. Table presents the
anatomical features of Aquilaria crassna and
Gyrinops walla, comparing key structural
characteristics based on various parameters. Both
species exhibit diffuse-porous wood, indicating an
even distribution of vessels throughout the growth
rings, which is characteristic of their wood anatomy.
The vessel arrangement in 4. crassna predominantly
consists of radial multiples of 2-3 vessels, with more

Anatomical Variation and Wood Properties of Aquilaria crassna and Gyrinops walla

complex patterns, while G. walla has radial and
multiple vessels, though a few solitary vessels are
also present. The vessel density is similar for both
species, with approximately 350 vessels per
25 square mm in A. crassna and 348 vessels in
G. walla, suggesting comparable vascular
structures. The mean vessel diameters are also
similar, with A. crassna having a slightly larger
average diameter of 70.63 um compared to 68.95
pum in G. walla, indicating only minor differences
in vessel size. Both species show tyloses and resin
deposits in their vessels, a common feature in
agarwood-producing species, which contributes to
their aromatic qualities.

The ray characteristics of both species show
similar dimensions in mean ray width (27 um) and
mean ray height (around 280 um for A. crassna
and 284 um for G. walla). Although A. crassna
has a slightly higher ray density, with 212.5 rays
per 25 mm? compared to 183 rays in G. walla,
the ray arrangement in 4. crassna is both
uniseriate and biseriate, whereas G. walla
features exclusively uniseriate rays. Both species
exhibit included phloem, which is scattered and
isolated, contributing to the vascular complexity
of the trees. Finally, fiber length is measured at
786.0 um for 4. crassna and 731.1 pm for
G. walla, indicating that A. crassna has slightly

Anatomical features of Aquilaria crassna and Gyrinops walla

No Anatomical feature Agquilaria crassna Gyrinops walla TAWA
feature no
Vessels
1 | Porosity Wood diffuse-porous Wood diffuse-porous 5
2 | Vessel arrangement Radial multiples of 2-3 radial and multiple, but a 10
more were commons few solitary vessels are also
present

3 | Vessels per 25 square | 350 + 31 (mm?) 348+ 9.5 (um?) 48,49
mm

4 | Mean vessel diameter | 70.63 +1.9 (um) 68.95 £2.8 (um) 40
of lumina

5 | Tyloses and deposits in | Yes Yes 134
vessels

Rays

6 | Mean Ray width 27 .12(pm)(pm) 27(pm)(um) 97

7 | Mean Ray height 280 + 12 (um) 284.1 £+ 13 (um)

8 |Rays per 25 square |212.5+ 16 (mm?) 183 + 28 (mm?) 115
millimeter

9 | Ray arrangement Uniseriate/Biseriate Exclusively uniseiate

Cambialvariants
10 | Included Pholem Included phloem, diffuse | Included phloem, diffuse | 133
(scattered isolated phloem ) | (scattered isolated phloem)
Fiber
11 | Average Fiber length | 786.0 (um) | 731.1 (um)

Natural Systems and Resources. 2025. Vol. 15. No. 1
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longer fibers, which may affect its mechanical
properties and strength. Overall, these anatomical
features reveal the structural similarities and subtle
differences between the two species, which are
important for their potential applications in wood
processing and agarwood production.

The categorization of vessel diameters based
on IAWA (International Association of Wood
Anatomists) feature numbers 40 to 43 provides
valuable insights into the anatomical variability of
Aquilaria crassna and Gyrinops walla. As
shown in Table, the vessels in these species
predominantly fell into Categories 02 and 03,
indicating a diameter range of 50-200 um. This
distribution is consistent with the diffuse-porous
wood anatomy typically observed in members of
the Thymelacaceae family [6].

The preponderance of smaller vessel
diameters (< 200 um) suggests adaptations for
maintaining hydraulic conductivity while
minimizing the risk of embolism, a common trait
in species thriving in tropical climates. The
anatomical traits linked to vessel size also play
a crucial role in determining the mechanical
properties and processing behavior of the wood.
Smaller vessels contribute to fine-textured
wood, enhancing its workability and suitability
for artisanal applications like carving and toy
making [10].

Furthermore, the results align with prior
studies that reported similar vessel diameter
ranges in agarwood-producing species, reinforcing
the functional and ecological significance of these
features. This categorization method provides a
standardized framework for comparing the wood
anatomy of economically significant species and
supports their classification for practical
applications.

The mean vessel diameter values for
A. crassna and G. walla were found to be 70.63 um
and 68.95 pum, respectively. Remarkably,
statistical analysis revealed no significant
difference between the mean vessel diameters
of the two species, with a p-value of 0.642 at a
0.05 probability level. This lack of significant
difference implies that, within the observed parameters
and measurement criteria, the mean vessel diameters
of A. crassna and G. walla trees remain comparable.

The results of the vessel diameter analysis
for Aquilaria crassna and Gyrinops walla
showed that the mean vessel diameters for
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A. crassna (70.63 um) and G. walla (68.95 um)
were closely comparable, with no significant
statistical difference between the two species
(p-value=0.642, a.=0.05). This finding suggests
that, within the parameters of this study, the vessel
diameter of these agarwood-producing species is
similar, despite the differences in their ecological
and morphological traits.

The lack of significant difference in vessel
diameter supports earlier studies indicating that
species within the Thymelacaceae family often
exhibit similar vessel size ranges, regardless of
their geographic or environmental variation [8].
Vessel size is a key anatomical trait affecting the
hydraulic efficiency and overall wood density of
a species [3; 12]. The comparable vessel
diameters observed in 4. crassna and G. walla
may suggest similar strategies for water transport
and structural efficiency in these species.

Furthermore, the absence of a significant
difference aligns with findings in other hardwood
species where vessel diameter variability is often
minimal across closely related taxa [7]. This
indicates that while vessel size can influence the
mechanical properties of wood, factors such as
fiber length, density, and growth conditions may
play more prominent roles in differentiating the
wood properties of A. crassna and G. walla.

These findings suggest a degree of similarity
in the anatomical characteristics of vessel
diameters between the two species. This may
have implications for wood quality, hydraulic
conductivity, and overall tree physiology. The non-
significant difference prompts further exploration
into the factors influencing vessel diameter
variations within and between these two species.

Results depicted in Table with regard to mean
ray heights were recorded in micrometers, and the
findings revealed a mean statistical analysis unveiled
no significant difference between the treatment
means at the 0.05 probability level. The similarity
in mean ray height between the two species or
the non-significant difference observed
emphasizes the need for further exploration into
the factors influencing ray height variations,
contributing to a comprehensive understanding of
the anatomical features of these tree species. This
statistical non-significance indicates that, within
the measured parameters, the mean fiber lengths
of A. crassna and G. walla trees are comparable
in terms of mean ray height, mean ray width, rays
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per 25 mm?, vessels per 25 mm?, and mean fiber
length.

The vessel diameter range for A. crassna
was found to be 44 to 90 pm, while the
corresponding range for G. walla was 47 to
88 um. According to the classification table and
the observed vessel diameter ranges, both species
fall within the fine texture category, as their vessel
diameters are consistently less than 100 um. This
classification has significant implications for
understanding the wood properties of A. crassna
and G. walla. Fine-textured wood is often
associated with certain desirable characteristics,
including a smoother appearance, uniformity, and
potential applications in high-value products. The
consistency in vessel diameter within the fine
texture category aligns with the potential utilization
of both species in applications that value these
specific wood properties.

A notable and statistically significant
difference in mean density between Gyrinops
walla and Aquilaria crassna species was
observed (p-value = 0.029). In accordance with
the timber classification, wood density was
categorized into four groups based on Timber
Density at 12% moisture level (kg/m?®). Gyrinops
walla was categorized into the “Light density
wood” category, indicating a density less than
500 kg/m®, while Aquilaria crassna was placed in
the “Medium density wood” category, representing
timber density ranging from 500 kg/m?® to 640 kg/n?’,
according to STC classification. This categorization
aligns with the general association of low density
with lower strength. The density chart further
corroborates this distinction, indicating that
Gyrinops walla exhibits lower strength compared
to Aquilaria crassna. Additionally, both timber
species were classified as having very low
durability, making them susceptible to deterioration
from insect damage. As a result, these timber
species are typically recommended for light
constructions, especially when treated with
preservatives such as Boron, which proves effective
in protecting against termites.

Conclusion

The research findings reveal that there are
no significant differences in the mechanical
properties, including compression (perpendicular
to grain), bending, modulus of elasticity, and

Natural Systems and Resources. 2025. Vol. 15. No. 1
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modulus of rupture, between Aquilaria crassna
and Gyrinops walla timbers. Both species exhibit
fine wood texture, with mean vessel diameters
below 100 pm, categorizing them within the fine
texture group. While G. walla has an exclusively
uniseriate ray arrangement, 4. crassna shows a
combination of uniseriate and biseriate rays. In
terms of density, G. walla is classified as light-
density wood (less than 500 kg/m®), whereas
A. crassna is categorized as medium-density wood
(500-640 kg/m?). Despite these similarities, both
species exhibit low durability, which limits their
suitability for construction applications. However,
they remain viable for use in light construction
and other specific industries. In conclusion,
although their low durability restricts broader use,
the unique anatomical and mechanical properties
of A. crassna and G. walla make them valuable
resources for applications. The findings suggest
opportunities for further research into their
sustainable utilization, though improvements
through treatments and processing are
necessary to enhance their performance in more
demanding uses.

REFERENCES

1. Dhanarajan G. Anatomical and Structural
Properties of Agarwood Species in Thymelaeaceae
Family. Journal of Wood Science, 2011, vol. 57, no. 2,
pp. 95-102.

2. Dolezal J., Kucerova A., Jandova V. et al.
Anatomical Adaptations in Aquatic and Wetland Dicot
Plants: Disentangling the Environmental,
Morphological and Evolutionary Signals.
Environmental and Experimental Botany, 2021,
vol. 187, p. 104495. DOI: https://doi.org/10.1016/
j.envexpbot.2021.104495

3. Muthumala C., Arunakumara K., Marikar F.
Identification of Eucalyptus Species by Anatomical
Features. Pro ligno, 2024, vol. 20, no. 1, pp. 300-309.

4. Ngadiran S., Baba S., Nor N.F.A. et al.
The Induction Techniques of Resinous Agarwood
Formation: A Review. Bioresource Technology
Reports, 2023, vol. 21, p. 101337. DOI: https://doi.org/
10.1016/j.biteb.2023.101337

5. Pearlstine E.V. Scent: A Natural History of
Fragrance. Yale University Press, 2022.

6. Richter H.G., Grosser D., Heinz I. et al. IAWA
List of Microscopic Features for Hardwood
Identification. IAWA Journal, 2004, vol. 25, no. 2,
pp. 241-266. DOI: https://doi.org/10.1163/22941932-
90000349

D —




JECOBEJAEHHUE, JJECOBOJIACTBO, JIECHBIE KYJbTYPbI

7. Rossi S., Anfodillo T., Meneguzzo F. Vessel
Diameter and Conductivity in Temperate Trees:
Generalizations and Species-Specific Patterns. I4WA
Journal, 2016, vol. 37, no. 1, pp. 35-50.

8. Schwarze F.W.M.R., Engels J., Schultze M.
Wood Decay Fungi: Biology, Chemistry, and
Applications. Springer, 2009.

9. Shivanand P., Arbie N.F., Krishnamoorthy S.
etal. Agarwood —The Fragrant Molecules of a Wounded
Tree. Molecules, 2022, vol. 27, no. 11, p. 3386.
DOI: https://doi.org/10.3390/molecules 27113386

10. Zanne A.E., Westoby M., Falster D.S. et al.
Angiosperm Wood Structure: Global Patterns in Vessel

Anatomy and Their Relation to Wood Density and
Potential Conductivity. American Journal of Botany,
2010, vol. 97, no. 2, pp. 207-215. DOI: https://doi.org/
10.3732/ajb.0900178

11. Zhang X., Wang L.X., Hao R. et al.
Sesquiterpenoids in Agarwood: Biosynthesis,
Microbial Induction, and Pharmacological
Activities. Journal of Agricultural and Food
Chemistry, 2024, vol. 72, no. 42, pp. 23039-
23052. DOI: https://doi.org/10.1021/acs.jafc.
4c06383

12. Zimmerman M.H. Xylem Structure and the
Ascent of Sap. Springer, 1983.

Information About the Authors

Diyunugalage Inurika Lakshani Ilangarathne, Postgraduate Student, Junior Researcher, Department
of Crop Science, University of Ruhuna, Mapalana, Kamburupitiya, Sri Lanka, ilanga2022(@ruh.ac.lk

Chaminda Kumara Muthumala, PhD, Assistant General Manager, Research Development and
Training Division, State Timber Corporation, Sampathpaya, Battharamulla, Sri Lanka, ckmuthu@stc.ac.lk

Kodithuwakku Kankanage Indika Upali Aruna Kumara, PhD, Professor in Crop Science,
Department of Crop Science, Faculty of Agriculture, University of Ruhuna, Mapalana, Kamburupitiya,

Sri Lanka, kkaruna@ruh.ac.lk

Faiz Mohideen Mohamed Thassim Marikar, PhD, Director of the Staff Development Centre,
General Sir John Kotelawala Defence University, Ratmalana, Sri Lanka, faiz@kdu.ac.lk

HNudopmanus 06 apTopax

Juionyranare Unypuxa Jlakmanu Wiianraparse, acnupaHt, MiTa AN HAYYHBIN COTPYITHUK Kader-
bl pacTeHHEBONCTBA, YHUBEpcUTeT PyxyHa, Mananana, KamOypyrutust, llpu-Jlanka, ilanga2022(@ruh.ac.lk
Yamunna Kymapa Myrtymaina, PhD, momMomHik reHepalibHOrO TUPEKTOpa OTAeNa UccieoBa-
HUH, pa3paborok u oOydenusi, ['ocynapcTBeHHas JeconpoMbIluIeHHas Kopriopanus, Cammarxanasi, bat-

tapamysuia, lpu-Jlanka, ckmuthu@stc.ac.lk

KomntyBakky Kankanare Unauka Ynaau ApynHa Kymapa, PhD, npodeccop B obiactu pac-
TEHUEBOJICTBA, Kaeapa pacTeHUEBOICTBA, (DAKYIBTET CELCKOIO XO3sMCTBa, YHHUBEPCHUTET PyxyHa,
Mamnanana, KamOypynutus, Llpu-Jlanka, kkaruna@ruh.ac.lk

®an3 Moxuann Moxamen Taccum Mapukap, PhD, nupekrop LlenTpa pa3Butus nepcoHaia,
YauBepcuter 000poHsl reHepana capa Jxona Korenasanel, Parmanana, [lpu-Jlanka, faiz@kdu.ac.lk

—_— 8

Ipupoonvie cucmemol u pecypceot. 2025. T. 15. No 1



JECOBEJAEHHUE, JJECOBOJIACTBO, JIECHBIE KYJbTYPbI

www.volsu.ru

DOI: https://doi.org/10.15688/nsr.jvolsu.2025.1.3 M

UDC 712.4
LBC42.371

THE MAIN TRENDS IN LANDSCAPE ARCHITECTURE
IN THE VOLGOGRAD REGION

Yulia A. Alexandryuk
Volgograd State University, Volgograd, Russian Federation

Ruslan V. Shimansky
Volgograd State University, Volgograd, Russian Federation

Abstract. The purpose of the study is to analyze the trends of landscape architecture in Volgograd. Wind-
pollinated plants predominate in Volgograd’s urban green spaces, but most of them are allergenic, which worsens the
quality of life of the population. To solve the problem and improve the health of citizens, the use of insect-pollinated
plants and conifers is proposed. The primary trends in the development of park areas continue to focus on themed
spaces that incorporate exhibition areas. Examples of these can be observed in both current landscaping and upcoming
projects. An important factor in modern society is an accessible environment for various groups of the population.
Barrier-free ecotropics and cycling routes are already appearing in park areas for this purpose. In addition, there is
currently a strong trend towards the creation of recreation and leisure areas for the population or themed areas with
reservoirs, as exemplified by Japanese gardens. The identified trends create trends in the design of qualitatively new
green areas in the city of Volgograd, solving both aesthetic and environmental problems.

Key words: landscape architecture, urban park, urban garden, landscape, green spaces, Volgograd region.

Citation. Alexandryuk Yu.A., Shimansky R.V. The Main Trends in Landscape Architecture in the Volgograd
Region. Prirodnye sistemy i resursy [Natural Systems and Resources], 2025, vol. 15, no. 1, pp. 29-35. (in Russian).
DOIL: https://doi.org/10.15688/nsr.jvolsu.2025.1.3

VJIK 712.4
BBK 42.371

OCHOBHBIE TEHJIEHIIVUU JIAHIIIA®THOMN APXUTEKTYPHI
B BOJII'OI'PAJICKOM OBJIACTH

Oaua AnapeeBHa AJieKCaHAPIOK
Bonrorpaackuii rocynapcTBeHHBIN yHUBEpCUTET, . Bonrorpan, Poccuiickas ®eneparus

Pycaan Baagumuposuu HIumaHckuii
Bonrorpaackuii rocynapcTBeHHBIN yHUBEpCUTET, . Bonrorpan, Poccuiickas ®eneparus

AHHOTaIIl/Iﬂ. ]_ICJ'H)IO HCCICA0BaHUA ABJIACTCA aHAIN3 TeHJIeHHI/Iﬁ J'[aHJII.Haq)THoﬁ APXHUTCKTYPLI B Bonrorpaz[e.
B TOPOACKHUX 3CJICHBIX HACAKACHUAX Bonrorpa,ua npeo6naz[a}0T BETPOOIBUIACMBIC PACTCHUSA, HO OOJBIIMHCTBO M3 HUX
SBJIAIOTCA AJIJIEPICHHBIMU, UYTO YXYAIIACT KAYECTBO KU3HU HACCIICHUA. I[J'Ii[ pecHuA HpO6J'IeMH 1 YITY4UIICHHA 310pO-
Bbs I'pa’XKJaH NpeajiaracTtcs UCIojib30BaHUE HACCKOMOOIBIIAEMbBIX paCTeHI/Iﬁ 1 XBOMHUKOB. OCHOBHBIMH TCHACHIIUA-
MU B CO3JaHUH MTAPKOBBIX 30H OCTAIOTCA TEMATUYCCKHEC 30HbI C BBICTABOYHLIMU ITPOCTPAHCTBAMU, ITPUMEPBI KOTOPBIX
MOKHO HAWTH KaK B HEIHEIITHUX O3CJICHCHUAX, TAK U B 6y,JIyH_[I/IX ITPOCKTax. HemanoBaxubsiM (l)aKTOpOM B COBPEMCHHOM
OGH.ICCT BC ABJIACTCA JOCTYyITHAA Cpe€a AJId pa3IMYHbIX I'PYIIIT HACCIICHUA. HJ'IH OTOI'0 B ITAPKOBLIX 30HAX YKC IMOSABRIAIOT-
Cs 6e36apbepHHe OKOTPOIIbI, BEJIOCUIICAHBIC MapIIPYTHI. KpOMe TOro, B HACTOAIIEEC BPEMS CUIILHOEC paCIipoCTpaHe-
HUEC MOTYINII TPCH Ha CO3/IaHME 30H OT/IbIXa U JOCyI'a HACCJICHUA NJIN TEMATHICCKUX YIaCTKOB C BOIOEMaMU, IIPUME-
POM KOTOPBIX MOT'YT CIIYXKUTb AITOHCKHC Calbl. Brissiaennsie HaIpaBJICHHA CO3Jat0T TCHACHINHU B IIPOCKTUPOBAHUN
© KauyecTBEHHO HOBBIX 3€JICHBIX 30H B ropoae Bonrorpaz[e, pemaromuXx Kak 5CTCTUICCKUE, TAK Y IKOJIOTMYECKUE 3a1a9u.

Anexkcanapiok FO.A., Hlumanckwuii P.B., 2025
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KuroueBble ciioBa: J'IaHZ[,IJ_Ia(l)THaH APXUTEKTYpa, I‘()pOJICKOfI TapK, FOpO}ICKOﬁ canm, J'IaH,Z[H_Ia(I)T, 3CJICHBIC HACaX-

nenusi, Bonrorpaackas o0macth.

Huruposanue. Anekcanaprok fO. A., [llumanckuii P. B. OcHOBHBIE TeHIEHIMH JaHIIa(THOW apXUTEKTYPhI B
Bornrorpazckoii oonactu // Tlpupomssie cucteMsr u pecypebl. —2025. —T. 15, Ne 1. — C. 29-35. —DOI: https://doi.org/

10.15688/nsr.jvolsu.2025.1.3

JlanamadTHas apXUTEKTypa — 3TO apXu-
TEKTypHasi cpella OTKPBITHIX MPOCTPAHCTB, B
OpTaHU3alH KOTOPhIX OCHOBHAS POJIb IIPUHA/I-
JISKUT UCKYCCTBEHHO CO3JIaHHBIM W 0(opM-
JICHHBIM TIPUPOJHBIM JJIEMEHTaM, TAKUMHU Kak
BOJIOCMBI, BO3BBIIIIEHHOCTH, caJI0Basi MeOelb, 1
3JIEMEHTaM BHEIIHEro 0iaroycTpoiicTsa (Jeko-
paTHBHBIE, TEXHUYECKHUE, TNTAHUPOBOYHBIE, KOH-
CTPYKTHBHBIE YCTPOHCTBA, pACTUTEIbHBIC KOM-
MOHEHTHI, pa3JInuHbIe BUJBI 000OPYOBAHUS U
oopMieHHs, Mallble apXUTEKTypHBIE (HOPMBI,
HEeKanuTaJbHble HECTAIIMOHAPHBIC COOPYKECHUS,
HapyXHas pekiiama u uH}opManusi, mpuMeHse-
MbBI€ KaK COCTaBHBIE YaCTHU 0JaroycTpouCTBa)
[14]. DTa oTpacinb uMeeT psil OCOOCHHOCTEH,
Cpeln KOTOPBIX MOXKHO BBIJICIIUTH HCIOIb30Ba-
HUE TPOCTPAHCTBEHHBIX KOHPUTYPAIHH U yUET
MPOCTPAHCTBEHHBIX M BPEMEHHBIX (DaKTOPOB,
TaKMX KaK OCBEIICHUE U penbed.

Bonrorpan — sxapkuii, Cyxol 1 MHOTOJIFO/I-
HBI TOPOJl ¢ KOHTHHEHTAIBHBIM KIUMAaTOM H
OOMBIINM KOTMYECTBOM MPENIPUSITHH JIETKOU H
TSKEIION MTPOMBIIIICHHOCTH, BBI3BIBAIOIIMX TIPO-
OneMbl ¢ 3arps3HeHreM Bozayxa [16]. Bee atn
KOMITOHEHTBI CO3JIaI0T OrpaHUYEHHS JIIsl CO3/1a-
HUSI Ca/I0BO-TIAPKOBBIX 30H, 3aCTABIISS BBISBIISATH
HOBBI€ HANIPaBJICHH B 03€IE€HEHUH ropoa.

B coBpemenHoM mupe snanamadTHas ap-
XHTEKTypa sIBISETCS JEATEIbHOCTHIO MO Opra-
HU3AIIUU OTKPBITHIX MIPOCTPAHCTB JIJIS KHU3HEe-
SITETbHOCTH YeNloBeKa, JieNlasi ee KaueCTBEHHO
pasHoi. JlaHHas OTpaciib UMEET PSI Cienu UK,
KOTOpBIE OTPEENIoT ee Kak ncKyccTBo. Hampu-
Mep, 0053aTeIbHO HCIOIb30BaHUE MPOCTPaH-
CTBEHHBIX KOMITO3HIIMN U y4ET MPOCTPAHCTBEH-
HO-BpEMEHHBIX A()(PEKTOB, TAKUX KaK OCBEIICHHE,
KOJIOPUCTUYECKOE COCTOSIHUE, KolleOaHuUs BeTpa,
ocanku [20].

AHanu3 3apy0eKHOTO U OTEYECTBEHHOTO
OIbITa B 00JIaCTH CO3MaHUS U (PYHKIIMOHUPOBA-
HUS TOPOJICKHX MAapPKOB U CaJI0B MOKAa3bIBAET PSiJT
HOBBIX TeHJICHIIHI, 00yCITOBICHHBIX OCO3HAHHEM
BaYKHOM 3KOJIOTUYECKOM PONIH 3€IEHBIX 30H IS
pekpearuu [3-5; 8-12; 15; 17], a Takke BHEApe-

30

HUEM HHHOBAIIMOHHBIX TEXHOJIOTHH ISl (pOpMU-
poBaHus TapKoBbIX JlanamadTos [7; 22]. CoBpe-
MEHHBIE TOPOJICKHE TTAPKH U CaJlbl CTAIKUBAIOT-
csl C IMHAMUYHBIM BHEIITHUM OKPYKEHHEM, UTO
TpeOyeT UX MHTErPalfH C TOPOACKUMU CTPYKTY-
pamu. Kpome Toro, HabmromaeTcst HOsIBIICHHE HO-
BBIX THIIOB OOBEKTOB €aJI0BO-ITAPKOBOTO UCKYC-
CTBa, KOTOPBIE OTPakaloT pacTyllue KyIbTyp-
HBIC 3aPOCHI PA3TMYHBIX CONMATBHBIX TPYIII 1
WHIUBHAYaJIbHbIC TPEANOYTCHUS HACEICHHS.
3T0 nposiBisieTcs B GYHKIIMOHAIBHOM Ha3Haue-
HUH 30H, a TaKKe 0€30MaCHOCTh U 3PTOHOMHUKY.
OnHako KJII0YeBEIM MOMEHTOM CTAHOBHUTCS DKO-
JoTHYecKass U KiuMarta-reorpaduyeckas co-
CTaBJIAIOLINE, YTO ONpEENsIeT HAalOIHIEMOCTh
YU OKOHYATeIbHBIM BUI mapka [19]. IloaTomy
1eNbl0 paboThl CTaN aHajdu3 TeHJCHIUN JIaHI-
madTHOH apXUTEeKTypsl B Bonrorpane c yde-
TOM OCOOCHHOCTEH O00JIaCTH.

Bonrorpan —ropoa Ha Foro-BoCTOKe €Bpornei-
ckoit yactu Poccru ¢ Hacenennem 1 018 898 yeno-
Bek (Ha 2024) [2]. KnumaT xapakTepusyercs
KaK KOHTHHEHTAJIBHBII, )KapKUU U 3aCYILJIMBBIN.
Ha rore pacnonoxena HU3MeHHas paBHUHA, HA
ceBepo-3anaje — Hebombiue ropel [6]. TlouBa
MPAaKTUYECKH HA BCEH TEPPUTOPUH YSpPHO3EMHASI.
Ha teppuropuun Bonrorpasa MHOXKECTBO Npea-
HNPUSATUHN JIETKOH U TSKEIOW IPOMBILIEHHOCTH €
©KeTHEeBHBIMU BBIOpOCamMu B aTMochepy 3arpsis-
HSIOMKX BemlecTB. OMHAKO TIIABHBIM (PakTopoM
3arps3HeHus cuurtaercs Tpancnopt [1]. Janusie
(aKTOpHI SBIISIOTCS KITFOYEBBIMU TSI IPOSKTHPO-
BaHWS 3€ICHBIX HacaKIeHUM B Topoae [18].

B 3enenom Hacaxxaenuu B Bonrorpazue npe-
o0nazarT BeTpoonblsieMble pactenus. Cambl-
MU PacipoCTPaHEHHBIMHU SIBISIFOTCSI BSI30BBIE
(Bs13 mpusemucteiit (Ulmus pumila L.), B3 Tnaa-
kuit (Ulmus laevis Pall.), Tononas mupamMugaib-
veiit  (Populus pyramidalis), KIeH sSICEHENTHUCT-
HbIl (Acer negundo L.), siceHb OOBIKHOBEHHBIH
(Fraxinus excelsior L.), Oepe3a moBucias
(Betula pendula Roth). OTu pacTeHHus IOCTa-
TOYHO YCTOMYMBHI JJIsl TIOYBEHHO-KJINMaTHYEC-
KHX ycioBHil Bonrorpazackoii obmactu. OqHako
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M3BECTHO, YTO OOJIBIIMHCTBO BHIOB, IIpeodIIaia-
FOIINX B CaJIOBBIX M TAPKOBBIX HACAKIACHUAX SB-
JAIOTCS aJNIEPTeHHBIMH, YTO CKa3bIBaeTcs Ha
KadecTBe ku3Hu Hacenenus [13]. Jis pemenus
JAHHOM TPOOJIEeMBbI MpearaeTcsi UCIoiab30Ba-
HUE HACEKOMOOIBIISEMBIX PACTEHHH, a TaKxke
XBOWHHIKOB (MOYKKEBEITLHUKH, COCHA).

Ha nannbiit MoMeHT Ha Tepputopun Boi-
rorpaja ImMpOUCXOUT OJIaroycTpoOrCTBO psilia Tep-
pUTOpPHI, B IPOLIECCE YEro MPOCIEKUBAIOTCS
HEKOTOpbIe OOIINE TeHICHIINH, TaKUE KaK:

1. Co3manme Tematnueckux 30H. Hampu-
Mep, B paMKax OJaroycTpoicTBa BTOPOM odepe-
11 L{apuubIHCKON OWMBI TEPPUTOPUIO pa3ACII-
JIY Ha TTApKOBYIO YaCTh JUIS TIPOTYJIOK, CIIOPTHB-
HBII KJIacTep C aKBarapKoM.

Jpyrum mpumepoM pasjeneHus napka Ha
TeMaTHYECKHUE 30HBI MOXXET CIYXUTh CKBEp
«Mbl BMECTE!» ¢ apr-00bekToM «MBbI BMecC-

[T
AN

a
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T€» M TEMAaTHYECKUMHU CKyIbITypaMu (puc. 1),
MOCBSALICHHBIMHU Ka)/IOMy U3 HOBBIX CYOBEKTOB
Poccuiickoit ®enepanuu [14].

2. cnonp3oBanue 6e30apbepHOi 3KOTPO-
TIBI JUTS TOCTYIA Pa3IMYHBIX TPYIIT HACEIeHHS.

3. [IponoxxeHune BeNOCUTIETHBIX MapIIpy-
ToB. Hanmpumep, Ha JaHHBIH MOMEHT CKBO3b
0I1aroyCTPOCHHYIO TEPPUTOPHUIO MTOWMBI TIPO-
JIOKEHBI BEJIOCUIIEHBIE MapmpyThl. Takxe
OT/IeTTbHBIE BEJTOCUTIEAHBIC TOPOKKH HYHKITU-
OHUPYIOT Ha LICHTPAJIbHOM HAOEPEKHOM BIOIb
ynuiel YylikoBa v B CKBEpE MO mpocnekty Me-
TaJUTypros.

4. OO0yCTpPOHCTBO BBICTABOYHBIX IMPO-
crpancTB. Hampumep, psa yIMYHBIX BBICTABOK
MPOBOJIAT HA IIEHTPAJIbHON HaOEPEIKHOM U MPH-
Jieraroren Tepputopuu (puc. 2). B nanpueimem
MJIaHUPYETCsl CO3JIaHUEe TTOJOOHBIX 30H B JIPY-
TUX MapKax.

b

Puc. 1. Cxeep «Mbl BMECTE», apt-00bekThI « KpbiMckuii MocT» (a) 1 3Hak #MbIBMECTE (b)

Puc. 2. BeicTaBouHOE IpOCTpaHCTBO Ha TeppuTopun HabepexHoii 62-it Apmun
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Taxoke omHOM M3 HOBBIX TEHJCHIIMH B ca-
JIOBO-TIAPKOBBIX [TOCTPOMKAX CTAHOBUTHCS CO3/1a-
HUE AMOHCKUX CaJioB C HEOONBIIMMHU BOJOEMA-
Mu. OHY U3 TaKuX TUIAHUPYIOT CAENaTh Ha TIe-
pecedennn yauipl KoMMyHUCTHYECKOH U YIHIIBI
Bononapckoro miaHUpYyIOT, B OCHOBE KOTOPBIX
OynyT ZBa BOJOEMa M DKCIIO3UIIMS U3 KaMHEH,
BBITIOJIHEHHAS B 0CO00# SAITOHCKOM TexHuKe [ 17].

B Bomnrorpane Benercsi akTuBHasi paboTa
M0 YIYYIIEHHIO TOPOACKONW Cpebl 3a CHET 03e-
nerenre. OqHAKO OIS HOCTHKEHHS 3HAUNTENb-
HBIX pe3yJbTaToB HEOOXOAWMO YYHUTHIBATH I10-
YBEHHO-KJIMMAaTHIEeCKUE OCOOCHHOCTH PErroHa,
AKTHBU3UPOBATH Pa0OTY MO0 CHUIKEHUIO YPOBHS
3arps3HEHHs OKPY’KaIOIIEH cpepl, HCIIOIb30BaTh
COBpPEMEHHBIE TIONIXO/BI K JIaHTIA(THOMY JM3ai-
Hy. Takum 00pa3oM, 03eNIeHUTENBHBIC 30HBI OY-
IyT HECTH HE TOJIBKO 3CTETHYECKHE LIENH, HO U
CIIOCOOCTBOBATh YIYUIICHHIO KayecTBa JKU3HU
HaceJleHHS.
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Abstract. In 2021-2022, a benthic survey was conducted in eight small water bodies within the protected and
recreational zones of the Khvalynsky National Park (Saratov region): the Blagodatny spring, a pond near the
Solnechnaya Polyana tourist complex, Losinoye Lake, the Bely Klyuch pond, the Yeleshnikovsky pond, a small
temporary water body, the Balalayka pond, and the Steklyashka pond. A total of 76 hydrobiont taxa were recorded:
oligochaetes — 3, leeches — 3, bivalves — 2, gastropods — 7, crustaceans — 2, water mites — 1, stonefly larvae — 1,
mayfly larvae — 4, dragonfly larvae — 6, beetle larvae — 4, true bug larvae — 2, moth larvae — 1, humpbacked fly larvae
— 1, alderfly larvae — 1, chironomid larvae — 29, phantom midge larvae — 1, marsh fly larvae — 1, stiletto fly larvae —
1, moth fly larvae — 1, biting midge larvae — 1, horsefly larvae — 1, crane fly larvae — 1, and caddisflies — 2. In the
studied water bodies, the dominant species included the oligochacete Limnodrilus hoffmeisteri (Claparéde, 1862),
the leech Helobdella stagnalis (Linnaeus, 1758), the bivalve Sphaerium rivicola (Lamarck, 1818), the gastropods
Lymnaea atra (Schrank, 1803) and Lymnaea truncatula (O.F. Miiller, 1774), the dragonfly Sympetrum flaveolum
(Linnaeus, 1758), the mayfly Caenis horaria (Linnaeus, 1758), and chironomids — Chironomus sp. The highest
species diversity was found in the pond near the Solnechnaya Polyana tourist complex. Springs were dominated
by rheophilic and oxyphilic species, such as those from the genera Stygobromus and Prodiamesa, while ponds
were characterized by species associated with vegetation or silty substrates. Among the identified species, the
beautiful demoiselle (Calopteryx virgo Linnaceus, 1758) is listed in the Red Book of Saratov region.

Key words: macrozoobenthos, specially protected natural territories, Saratov region, Khvalynsky
National Park.

Citation. Lebedeva A.A., Voronin M.Yu., Tkacheva A.A. Species Composition of Macrozoobenthos of Water
Bodies of the Khvalynsky National Park (Saratov Region, Russia). Prirodnye sistemy i resursy [Natural Systems
and Resources], 2025, vol. 15, no. 1, pp. 36-45. (in Russian). DOI: https://doi.org/10.15688/nsr.jvolsu.2025.1.4

© Jlebenena A.A., Boponun M.10., TkaueBa A.A., 2025

—_— 36 Ipupoonvie cucmemvt u pecypeot. 2025. T. 15. Ne 1



A.A. Jlebeoesa, M.FO. Boponun, A.A. Tkauesea. BunoBo# coctaB MaKpo3000€HTOCa BOJJOEMOB

VJIK 574.52
BBK 28.680

BUJIOBOM COCTAB MAKPO30OOBEHTOCA BOJOEMOB
HAIIMOHAJIBHOI'O IMTAPKA «XBAJIBIHCKH»
(CAPATOBCKAS OBJIACTD, POCCHA)

AHactacus AJsekcanaposna JlebeneBa

CapaToBCKHI HallMOHAJIBHBINA HCCIIEN0BATENbCKUM rocynapcTBeHHbIN yHUBepcuTeT uM. H.I. UepHsieBckoro,
. Caparos, Poccuiickas ®enepanus;
CapatoBckuii pumuan Bcepoccuiickoro HaydqHO-UCCISI0BATEIBLCKOTO HHCTUTYTA PHIOHOTO X035 HCTBA
u okeanorpaduu, . CapatoB, Poccuiickas @enepanus

Maxkcum IOpbeBnu Boponun

CapatoBckuii HaITMOHAJIBHBIN HCCIIEIOBAaTENLCKUM TocynapcTBeHHbIH yHuBepcuTeT uM. H.I. UepHsliieBckoro,
. Caparos, Poccuiickas ®enepanus

Anuna AaexkceesHa TkaueBa

CapatoBckuii HaITMOHAJIBHBIN HCCIIEIOBAaTENLCKUM rocynapcTBeHHbINH yHuBepcuTeT uM. H.I. UepHsliieBckoro,
. Caparos, Poccuiickas ®enepanus;
CapatoBckuii Grnan Becepoccuiickoro HaydHO-HCCIIeI0BATEIbCKOr0 HHCTUTYTA PHIOHOTO X035 HCTBA
u okeanorpaduu, . CapatoB, Poccuiickas @enepanus

AnHoTanus. B oxpansemoit u pekpeannonHoi 30Hax HanmonaneHoro napka «XsansHckuiny (CapaToBckast
ob6nacts) B 2021 — 2022 ropax Oblia npoBeieHa OEHTOCHEMKA Ha BOCBMH HEOOIIBIIINX BOAOEMax: poIHUK biaronar-
HBIM, MPYJ] OKOJIO TYpUCTHUECKOro koMIiekca «ComHeuHas moisHa», o3epo Jlocunoe, npya benbiii ko4, mpyn
EnemnukoBckuit, HeOONbIIOH BpeMeHHbIH BofoeM, npyx bananatika, npyn Crekisiika. beiio ormeueno 76 Takco-
HOB THUIPOOMOHTOB: OJNUTOXET — 3, MUSABOK — 3, IBYCTBOPYATHIX MOJUIIOCKOB — 2, OPIOXOHOTMX MOJIITIOCKOB — 7,
pakooOpa3HBIX — 2, BONSHBIX KJICHICH — 1, TMYUHOK BECHSIHOK — 1, IMUMHOK MOJICHOK — 4, INYMHKA CTPEKO3 — 6,
JIUYUHOK KECTKOKPBUIBIX — 4, IMUMHOK MOTYKECTKOKPBUTBIX — 2, IMYMHOK YEIITYEeKPBUTBIX — 1, THYUHOK ropOaToK —
1, TMYUHOK OOIBIICKPBUTBIX — 1, IMYMHOK KOMapOB-3BOHIIOB — 29, TMYHUHKH IIEPUCTOYCHIX KOMApOB — 1, THUHHOK
OOJIOTHUI] — |, TUYMHOK JIBBUHOK — 1, TMYMHOK 0a00YHMII — 1, TMUYMHOK MOKPEIIOB — |, IMYMHOK ClemHen — 1,
JIUYUHOK KOMapOB-I0JITOHOXKEK — 1, pyueHUKOB — 2. B Mcclie0BaHHBIX BOTHBIX 00BhEKTaX JOMHUHHPOBAIU: OJTUTO-
xera Limnodrilus hoffmeisteri (Claparéde, 1862), nusska Helobdella stagnalis (Linnaeus, 1758), nBycTBOpYaTthie
MOJUTIOCKU Sphaerium rivicola (Lamarck, 1818), 6ptoxonorue — Lymnaea atra (Schranck, 1803), Lymnaea truncatula
(O.F. Miiller, 1774), ctpekossl — Sympetrum flaveolum (Linnaeus, 1775), monenku — Caenis horaria (Linnaeus,
1758), xomapbI-3BoHIIEI — Chironomus sp. Hanbonblee BUIOBOE pa3Ho0Opa3ue OBLIO OTMEUCHO B IIPYIY OKOJIO
TypUCTHUECKOTO KoMIuiekca « ColHeuHas MoJsTHa». B pogHUKaX JOMHHHUPOBAIN PYYbEBbIe OKCU(UIBHBIC BUIBI,
HarpumMmep, MpeACTaBUTENH pooB Stygobromus u Prodiamesa, B payHe npynoB — BUbl, OOUTAIOIINE HA PACTUTENb-
HOCTH WJIM WIIMCTHIX TpyHTax. 13 yrcna oOHapy:KeHHBIX OIUH BHJ| CTPEKO3, KpacoTka-aeByika (Calopterix virgo,
Linnaeus, 1758) 3anecen B Kpachyro kaury CapaToBcKoi 00JIaCTH.

KaroueBble c1oBa: Makpo3000€HTOC, 0C000 OXpaHsieMble TIPHUPOHbIE TeppuTopuH, CapaToBcKas 001acTh,
HallMOHAJILHBIN MapK «XBaJIBIHCKUN.

HutnpoBanmue. Jiebenera A. A., Bopornn M. 10., TkaueBa A. A. BumoBoii coctaB Makpo3000eHTOCa BOJO-
€MOB Hal[MOHAJILHOTO Napka «XBasbiHCKHUI» (CapatoBckas oonactb, Poceust) // TlpuponHbie cucteMsl U pecyp-
cel. —2025.—T. 15, Ne 1. — C. 36-45. — DOI: https://doi.org/10.15688/nsr.jvolsu.2025.1.4

Brenenue ckoit oonactu. beut co3nan B 1994 1. i coxpa-

HEHUS YHUKATBHBIX TTPUPOIHBIX KOMILJICKCOB ITTH-

HauunonanbHbiil mapk «XBaJdbIHCKUI» — POKOJIMCTBEHHBIX JIECOB, OAHAKO, TIOMUMO UX Ha
CIMHCTBEHHAs 0c000 OXpaHsemas MPUPOIHAS TEPPUTOPUHU NAPKa PACTIONOKEHbI HECKOIBKO POJI-
Teppuropus denepaabHoOro 3HaueHus B CapaTos- HUKOB, KOTOpPBIC JAIOT HavaJio py4ubsM. 1o 00-
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DKOJIOTHUSI U OXPAHA OKPYIKAIOWIEW CPEJBI

pa3oBaHUsS HALMOHAJIBHOTO MapKa CTOK HEKOTO-
PBIX pydbeB OBLT MEpeKphIT qambamMu, o0pasy-
IOIMMU TIpyAsl. B jecy BcTpewarorcsi BpeMeH-
HbIE BOZIOEMbI, OCTAIOIIMECS T0CJIE CHETOTasHU,
u HeOonbioe 03epo. TeM He MeHee /10 HACTOsI-
IIEro BPEeMEHH HCCIIeJOBAHUE MaKpO3000EHTO-
ca BOJOEMOB HAIlMOHAJIBHOTO MapKa paHee He
MIPOBOAMIIOCK.

Lenbio Hamel paboThl OBLIO U3YUEHUE
BHJIOBOTO COCTaBa MaKpo3000€HTOCa BOJOEMOB
OXpaHsAEMOUN U PEKPEALIMOHHON 30H HAllMOH AJIb-
HOTO IapKa «XBaJIIHCKUAN».

MaTepHamﬂ H METOAbI MCCJICA0OBAHUSA

OT10op Ka4yecTBEHHBIX MPOO ISl BBISBIIC-
HUS BUJIOBOT'O COCTaBa OCYIIECTBIISLIN THAPOOU-
OJIOTUUECKHM CKPEOKOM C ITUPUHOM TOIOCH 3aX-
Bata 0,2 M OT ype3a BO/IbI U 10 TIyOuHbI 1 M [4]
Ha CJCYIOIUX BOJOEMAX:

1) pomuuk brnaronatusiii (52,4867802 c.m.,
48,0448614 B.1.) — 0oTOOpaHO YeThIpe MPOOBI
28.06.2021,21.10.2021 u 30.06.2022;

2) pOIHMK U TIPYIT OKOJIO TYPUCTUIECKOTO KOM-
mwiekca «ComHeunas momstHay (52,4877489 c..,
48,0485441 B.1.) — oTOOpaHO YeThIpe MPOOBI
29.06.2021, 21.10.2021 u 30.06.2022;

3) ozepo Jlocunoe (52,492976 c.m;
48,015531 B.n.) — oTroOpaHO miecTh MPoO
01.07.2021;

4) npyn bensrit xmrou (52,5346262 c.u.,
47,9955430 B.1.) — 0oTOOpaHO TpHU MPOOHI
01.07.2021;

5) npyn EnemmmukoBckuii (52,5441124 c.m.,
48,0312680 B.n.) — 0TOOpPaHO TpPU TPOOH
02.07.2021;

6) HeOONbIION BpPEMEHHBIH BOJIOEM
(52°282253¢. m. 48°02533 B. 1.) — Tpu TPOOBI
orobpansl 02.07.2021[16];

7) npyn bananmaiika (52,4929194 c.m.
48,0762528 B.n.) — oToOpaHa oxHa mpobda
03.07.2022;

8) mpyn Crexnsmka (52,4907833 c..
48,0584639 B.n.) — oToOpaHa oxHa mpobda
03.07.2022.

JleBSTh KONWYECTBEHHBIX MPOO OBUIH OTO-
Opansl ¢ tonku qHouyepnaTenem JAK-250 ¢ mio-

—_— 38

manaeio 3axsata 1/40 M2, Ha o3epe JlocuHOoe
22.10.2022 .

[IpoOwr mpomBIBaK Ha MecTe cOopa uepes
MenbHUYHBIN ra3 Ne 21. JKHBOTHBIX (pUKCHPOBa-
11 B 70%-HOM pacTBOpE 3THIIOBOTO criupTa. Bu-
JIOBOE OTIpe/eNICHNE OCYIIECTBISUIOCH 110 CIIEeIH-
alTbHBIM Kimrodam [6—11].

Pe3yJ’IbTaTbI H HUX oﬁcymz]eﬂne

B cocraBe makpo3oo0eHTOCa BOJAOEMOB
HallMOHAJIILHOTO Mapka «XBaJbIHCKUI» HaMU
OBLITO OTMEYEHO 76 TAKCOHOB I'HIPOOHOHTOB (CM.
Tabnuiy). PaHee ObLIM ONMyOJMKOBAaHbI JaHHBIC
TOJNBKO MO OTAENBHBIM rpynnam [5; 17].

Kak 1 B O0NbIIMHCTBE HEOONBIIUX BOJO-
eMoB CapaTOBCKOW 00JIacTH, 3HAYUTEIbHASL
4acTh pa3zHooOpasus (ayHbl OeHTOCA Mpe.-
CTaBJI€Ha TeTepOTONHBIMU HaceKoMbIMH [1].
OTO TUYUHKH XUPOHOMHJ U CTpeko3 [12; 13;
15]. buonornyeckre 0COOCHHOCTSIMH Pa3BUTHS
JTUX TeTEPOTONHBIX HACEKOMBIX TaKKe MOTYT
MOBJIHSATH HA TIOTHOTY H3yUYEHHOCTH BUIOBOTO
cocraBa. OTCyTCTBUE psiJila BUJIOB B COCTaBe
co00IIecTBa HA MOMEHT IMPOBEACHUS HCCIIe-
JIOBaHUSI MOXET OOBSCHATHCS BBIIIETOM HMa-
T'O WJIM HaXOXJICHUEM JIMYMHOK B COCTOSTHUU |
unu 2 Bo3pacra [2]. B u3y4eHHbIX HAMU BOJO-
eMax HaubOojee pa3HooOpa3eH OEHTOC B OTHO-
CUTENILHO KPYIHBIX Npynax. B poqHukax u Bpe-
MEHHBIX BOJIOEMax BHJIOBOE OOraTCTBO OXH-
naemo Huxe [14].

3akjaoyeHue

[To pe3ynsraTam ucciieoBaHus BOIOEMOB
Ha TEPPUTOPUH HAITMOHATIBHOIO TTapKa «XBaJIbIH-
CKHUi1» OBLJIO OTMEUYEHO 76 TAKCOHOB MaKpO0300-
OeHToca. B ponHuKax JOMHHHPOBAIH PyYbeBbIE
OKcH(HIIbHBIE BUJIBI, HATTPUMED, TPENCTABUTE-
Ju ponoB Stygobromus v Prodiamesa, B dhayHe
MPYIOB — BUJBI, 00U TAIOIIIE HA PACTHTEIHHOC-
TH WJIK WINCTBIX TpyHTax. M3 uncna oOHapyxeH-
HBIX BUJIOB OJIMH — CTPEKO3a KPacOTKa-JIeBYIII-
ka (Calopterix virgo) BKIIFOYeH OCHOBHOM CITH-
cok Kpacuoii kuuru CapatoBckoii obnactu (ka-
teropus V) [3].
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TakcoHoMHYeCcKHIl cOCTaB MaKP03000eHTOCAa BOJ0EMOB HAMOHAIBLHOIO NApKa
«XBaJbIHCKHI» MO pe3yabraTam o0padorku mpod 2021-2022 rogos

Ne Taxcon Pomank Mpyn Ozepo Mpyn Mpyn Bpe- [pyn Mpyn
Taxa bnaro- okono | Jlocunoe | bensiit Enem- | meHHbIid Crek- bBana-
JTaTHBI T «Cor- Lake KJIFOY HHKOB- BOJIOEM JISIIIIKA Jaiika
Blago- | Heunoii | Losinoe Bely CKHUH Tempo- | Steklya- | Balalai-
datnyi | momsIHBD Kluch Yele- rary wa- shka ka Pond
Spring The Pond shnikov- | ter body Pond
pond at sky
The Sol- Pond
nechna
poliana
Oligochaeta
Limnodrilus hoffineisteri
! Claparede, 1862 i i i i - - - -
Limnodrilus udekemianus
2 Claparede, 1862 - - i i B B i B
3 Isochaetides newaensis B B B B B B B n
(Michaelsen, 1902)
Hirudinea
4 Glossiphonia complanata _ _ _ _ _ _ _ n
(Linnaeus, 1758)
5 Helobdella stagnalis B . . B B B B B
(Linnaeus, 1758)
Piscicola geometra
6 (Linnacus, 1761) - - i - i - - -
Mollusca, Bivalvia
7 Musculium ryckholti B B B B B B . B
Normand, 1844
Sphaerium rivicola
8 (Lamarck, 1818) i i - - B B B B
Gastropoda
Choanomphalus ross-
9 maessleri (A. Schmidt, - - - - - - + -
1851)
10 Choanomphalus riparius 3 3 B B B B B .
(Westerlund, 1865)
Lymnaea atra (Schranck,
11 1803) - - + - - + - -
12 Lymnaea lagotis B B B B B B . B
(Schranck, 1803)
Lymnaea truncatula (O.F.
13 iler, 1774) i i - - - - - -
14 Valvata cristata O.F. 3 3 B B B B B .
Miiller, 1774
15 Valvata pulchella Studer, 3 3 B B B B B .
1820
Hydrachnidae
16 Hydrachnidae sp. — — — \ — — — + —
Crustacea
17 Asc?llus aquaticus _ _ _ _ _ _ n _
Linnaeus 1758
18 Stygobromus derzhavini . B B B B B B B
(Behning, 1928)
Insecta, Odonata
19 Aeschna juncea B B . B B B B B
(Linnaeus, 1758)
Calopteryx virgo
20 Linnacus, 1758 B B i B B B B B
1 Ischnura pumilio B B B B B B B .
(Charpentier, 1825)
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Ilpoodonocenue mabruyvi

Ne Takcon Ponnuk Ipyn Ozepo Ipyn Ipyn Bpe- Ipyn Ipyn
Taxa Bnaro- okono | Jlocunoe | benprit Enem- | menHbIi Crek- Bana-
JaTHBII «Coir- Lake KITIOY HUKOB- BOJIOEM T KA Jafka
Blago- Heuyroii | Losinoe Bely CKHI Tempo- | Steklya- | Balalai-
datnyi | mossTHBD Kluch Yele- rary wa- shka ka Pond
Spring The Pond shnikov- | ter body Pond
pond at sky
The Sol- Pond
nechna
poliana
Insecta, Odonata
» Libellula quadrimaculata 3 3 3 + 3 3 3 3
(Linnaeus, 1758)
23 Platycnemis pennipes B B B B B B B .
(Pallas, 1771)
Sympetrum flaveolum
24 (Linnacus, 1775) - i i - - - - -
Plecoptera
25 \ Leuctra sp. | + - \ - | - - - - -
Ephemeroptera
26 Baetis sp. — — — — — - - +
Cloeon dipterum
27 (Linnacus, 1758) - - - - - - i -
Caenis horaria (Linnaeus,
27 1758) - - - - - - + +
Ephemera danica Miiller,
297 1764 B i B B B B B B
Hemiptera
30 Ilyocoris cimicoides B B B B B . B B
(Linnaeus, 1758)
31 Notonecta glauca 3 3 3 3 3 3 + 3
Linnaeus, 1758
Lepidoptera
3 Acentria ephemerella 3 3 + 3 3 3 3 3
(Muller, 1892)
Megaloptera
33 | Sialis sp. [ - - T+ + — — — —
Coleoptera
34 Dytiscidae sp. + + — — — — — —
35 Hydraenidae sp. + — — — — — — —
36 Scirtdae sp. — + — — — — — —
37 Silphidae sp. + — — — — — — —
Diptera, Limoniidae
38 Dicranota bimaculata . B B B B B B B
Schummel, 1829
Stratiomyidae
Odontomyia angulata
39 (Panzer, 1798) i - i - - - - -
Psychodidae
40 | Psychodidace sp. [+ + | - - — - - -
Ceratopogonidae
41 ]  Ceratopogonidae sp. | + - ]+ - - - = 1 +
Phoridae
42 ] Phoridae sp. [ - + | -1 - — - -1 -
Chironomidae
43 Alotanipus venustus B . B B B B B B
(Coquillet, 1902)
44 Chironomus sp. — + + + — — — —
45 Cryptochironomus gr. de- B . B B B B B .
fectus
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Ilpoodonocenue mabruyvi

Ne Takcon Pomank Mpyn Ozepo [pyn Mpyn Bpe- Mpyn pyn
Taxa Braro- okoino | Jlocunoe | bemsrit Enenr- | meHHBIT Crek- bBana-
JaTHBIN «Coi- Lake KJIOY HHUK OB- BOJIOEM JISIITKA naika
Blago- Heunodt | Losinoe Bely CKHIiA Tempo- | Steklya- | Balalai-
datnyi | momsHBD Kluch Yele- | rary wa- shka ka Pond
Spring The Pond shnikov- | ter body Pond
pond at sky
The Sol- Pond
nechna
poliana
Chironomidae

46 Cryptochironomus ussou- 3 3 B B B B n B
riensis Goetghebuer, 1933
47 Dicrotendipes fusconota- B B B B B B B n
tus (Kieffer, 1922)
48 Dicrotendipes modestus B B B B n B B _
(Say, 1823)
49 Endochironomus B . B B B B B _
albipennis (Meigen, 1830)
Endochironomus impar
(Walker, 1856)
Glyptotendipes barbipes

>l (Staeger, 1839) B B B B i B B B

5 Glyptotendipes cauliginel-

lus (Kieffer, 1913)

53 Glyptotendipes glaucus

(Meigen, 1818)

Glyptotendipes

54 gripekoveni (Kieffer, - - + - - - - -

1913)
Glyptotendipes
55| mancunianus (Edwards - - + - - - - -
1929)

56 Glyptotendipes paripes 3 3 + 3 3 3 3 3
(Edwards 1929)

57 Microchironomus tener B B B B B B B n

(Kieffer, 1918)

Monopelopia tenuicalcar

>8 (Kieffer, 1918) - * - - - - - -
59 Orthocladiinae sp. - + — — - - — _
Parachironomus varus gr.
60 | arcuatus (Goetghebuer, - - + - - - - —
1921)
61 Pamtenc?ipes albimanus 3 + B B B B B B
Meigen, 1818
62 Polypedilum convictum 3 3 B B B B B .

(Walker, 1856)
Polypedilum nubecul osum
(Meigen, 1804)

64 Polypedilum scalaenum B B B . B B B B
(Schrank, 1803)
Prodiamesa olivacea
63 (Meigen, 1818) - i - - - - - -

Psectrocladius barbima-

66 nus Edwards 1929 * a - - - - - -

67 | Pseudodiamesa gr. nivosa — + — - - - — _

68 Psectrocladius ventricosus + B - B - - - -
Kieffer, 1925

69 Tanypodinae sp. + — - — _ — — _
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Oxonuanue mabauywvl

Ne Taxcon Pomank [pyn Ozepo [pyn [pyn Bpe- [pyn [pyn
Taxa bnaro- okoso | Jlocunoe | bensrit Enem- | meHHBbI Crex- bana-
JaTHBIN «Cor- Lake KJIFOY HUKOB- BOJIOEM JISIIKa nafika
Blago- | meunoii | Losinoe Bely CKHUH Tempo- | Steklya- | Balalai-
datnyi | moystHBD Kluch Yele- | rary wa- shka ka Pond
Spring The Pond shnikov- | ter body Pond
pond at sky
The Sol- Pond
nechna
poliana
Chironomidae
70 Tanytarsus mendax (Kief- 3 3 3 3 3 3 3 .
fer, 1925)
Tanytarsus verralli
71 Goetghebuer, 1856 i i i i i i i i
Chaoboridae
72 ] Chaoborus sp. [ - - | + \ — — — — —
Trichoptera
73 Hydroptilidae sp. - - + - - - - +
Mystacides azurea
4 Linnaeus, 1761 B B B B B B B i
Tabanidae
75 | Tabanidae sp. [ « I -1 - 17 -7 =1 = 71T + 1 =
Tipulidae
76 | Tipulidae sp. [+ | = - -7 -1 - T -1 =
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MORPHOLOGICAL HETEROGENEITY
OF SAKHALIN SCULPIN COTTUS AMBLYSTOMOPSIS SCHMIDT,
1904 FROM SAKHALIN, KUNASHIR, ITURUPAND HOKKAIDO

Zakhar V. Zhidkov
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Ivan A. Pavlov
Saint Petersburg State Agrarian University, Pushkin, Saint Petersburg, Russian Federation

Abstract. The article is devoted to the study of intraspecific variability of the Sakhalin sculpin, Cottus
amblystomopsis (Cottidae). This species has been described from the rivers of Southern Sakhalin and is found on
the islands of the southern part of the Kuril Archipelago, as well as on Hokkaido. A morphological study of Sakhalin
sculpin across its entire range has not yet been undertaken. To determine morphological differences between
various island populations of this species, a complex of morphometric characters (plastic and meristic) was analyzed
using multidimensional statistical methods. Based on the results of the study, three forms of Cottus amblystomopsis
were identified: 1) the typical form inhabiting the river systems of South Sakhalin, Kunashir and Hokkaido; 2) the
Iturup form; and 3) the North Sakhalin form (from the Malaya Aleksandrovka River).

Key words: Cottidae, Far East, Japan, multidimensional analysis, morphometry, Japan.
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MOP®OJIOI'NYECKAA 'ETEPOI'EHHOCTD
CAXAJ/IMHCKOI'O NIOAKAMEHIIUKA COTTUS AMBLYSTOMOPSIS SCHMIDT,
1904 OCTPOBOB CAXAJIMH, KYHAIIIUP, UTYPYII U XOKKAMJIO

3axap BuktopoBuu Kuakos

3oonoruyeckuit uHCTUTYT PAH, . Cankt-IlerepOypr, Poccuiickas ®eneparys

HNBan Anexcanaposuu IlaBjios

Cankr-IlerepOyprekuii rocyiapcTBEHHBIN arpapHbIil YHUBEPCHTET,
r. [Tymikun, . Cankr-IlerepOypr, Poccuiickas ®enepanms

AnHoranus. Ctarbs MOCBSIIEHA U3y9E€HHIO BHYTPUBUIOBON N3MEHYHBOCTH CaXaJIMHCKOTO MOIKaMEHIIINKA,
Cottus amblystomopsis (Cottidae). Dtot Bun onmcan u3 pek KOxxnoro CaxainHa 1 0OHapy)KHBaeTCsl Ha OCTPOBax
10kHOM yacTu Kypuitbekol Tpsizibl, a Takke Ha XOKKai 0. Mopdonornueckoe HCCIeI0BaHUE CaXaJIMHCKOTO ITOIKa-
MEHIIMKA [0 BCEMY apealry 10 CHX IOp He MPOBOAMIOCE. J{Jst onpeeneHust MOp(OIOoruIecKux pas3iinduii Mex Iy
Pa3HBIMU OCTPOBHBIMH MOMYJSIIUSIME 3TOTO BHJA IPOAHATM3UPOBAH KOMIUIEKC MOP()OMETPUUECKUX MTPU3HAKOB
(MTaCTUYECKUX Y MEPUCTHYECKHX ) C TIOMOIIIBI0 MHOTOMEPHBIX CTaTUCTHUECKUX MeTosIoB. 1o pesynbraTam nuccieno-
BaHUs UASHTUGHUIMPOBAHEI TpU GopMbl Cottus amblystomopsis: 1) TunndHas popMa, Hacessromas peyHble CHCTe-
™Mbl FOsxnoro Caxanmuna, KyHammpa u Xokkaiifo; 2) urypymckas Gpopma; 3) ceBepocaxamuHckas ¢popma (U3 peku
Manast AleKcaHIpOBKa).

Karwuesrbie cioBa: Cottidae, [lanpHuii BocTok, MHOroMepHbIi aHaN3, MophomeTpus, SToHusI.
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BBenenue

Bun Cottus amblystomopsis (Actinopterygii:
Cottidae) onucan I1L.FO. HImuarom (1904) us
peku Jlrorora, roxxHas gyacth Caxanuna [5]. Ca-
XaJTWHCKUI MMOAKAaMCHIIUK HACCIIACT PCKHU U UX
3CTyapuu C TOHM)KEHHOM COJIEHOCTHIO Ha OCTPO-
Bax IOJKHOHM 9acTu KypuITbCKOM TPAIBI, a TaKKe
Ha Caxanune u Xokkaiino [1; 2; 4; 7]. CeBepHoit
IPaHULICH pacIIpOCTPaHEHHsI 3TOTO BUIa PBIO 5B-
nsercs peka Tymb, CeBepusiii CaxanuH, rae
C.B. Illeapko (2003) ObLIM OOHAPYXKEHBI B3POC-
JIBIC U IOBEHUJIbHBIC 0COOW CaxaJIMHCKOTO IOJ-
KaMeHIuKa [4].

Takum o6pazom, apean C. amblystomopsis
Xapakrepesyercs Mo3andHOCThIo. [Tomymsium,
HACEJISIOIINE pa3HbIe OCTPOBA, reorpapuuecKu
XOpOoUIO U30JIMPOBAHBI B BUAY TOI'O, YTO COJICHAA
OKeaHWYecKasi BOJA SIBJSICTCS HEMPEOoJ0IMMOM
Mperpauoi s pacrnpoctpaHeHus Buua. [lpu
9TOM, 6I/IOTOHI/I‘ICCKI/IC 1 INUIIEBBIC MPEAIIOUTC-
HUJ CaxXaJIMHCKOI'O IMIOAKaMECHIIIMKA B pa3HbIX Ya-
CTSIX apeajia OueHb CXOIHBI: B3POCIbIE 0COOU
9TOIro Buaa OGI/ITaIOT B HUXXHEM U CPpCOAHEM TC-
YCHUHU T'OPHBIX PCK Ha KaMCHHUCTO-TAJICYHBIX U
KPYITHO3CPHUCTBIX IIECYAHBIX TPYHTAX, [IUTAIOT-
Cs1 HAaCCKOMBIMH, 6eHTOCHLIMI/I OopraHu3sMaMu U
ukpoii [1; 3].

K nacrosmemMy BpemeHu n3ydeHa reHeTu-
YyecKasi TeTepPOreHHOCTh CaXaJMHCKOro MojKa-
MEHITIMKa Ha ocToBe XOoKKaimo [6]. Taxke uzy-
YeHBI MOP(OIOrHYeKHe U MOP(POMETPHUCCKUE
xapaktepuctuku C. amblystomopsis ¢ ocTpoBa
Caxanun u Kynammp [3; 7]. UccnenoBanuit, mo-
CBSIIIICHHBIX MOP(OIOrHYecKOil W3MEHUYNBOCTH
CaxXaJMHCKOTO TIOJIKAMEHIKA Ha BCEM apealie
JI0 CUX IIOp HE IPOBOAWIOCH. B Hacrosmen pa-
00Te MBI MPOAHAIU3UPOBAIN MaTEpPHAIBl O
C. amblystomopsis 13 QOHIOBBIX KOJICKIUN
3oonoruyeckoro uncrtutyra PAH (3VUH PAH),
coOpanHble Ha ocTpoBax Caxannu, KyHammp,
Utypyn n Xokkaiino.

Ilenbio HACTOSIETO MCCICAOBAHUS SIBIISI-
€TCs BBIICHEHHE CTEIICHH MOP(OIOrnYecKoi re-
TeporenHoctd Buaa C. amblystomopsis u3 reo-
rpad)IecKu H30OIUPOBAHHBIX OCTPOBHBIX TIOITY-
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nsiwit. [t aToro Oyner mpuMeHeH Habop MHO-
TOMEPHBIX CTATUCTHUYECKUX METOMOB JJISi KOM-
TIeKca MOPQOMETPUYECKHX IPU3HAKOB (TTACTH-
YECKUX U MEPUCTUYECKHX).

Martepuaa u MeTOabI

H3yuennvie mamepuanst no caxaiuHcKo-
My nookamenujuxy. Beero 0bL10 n3ydeHo 87 3k-
seMiuisipoB C. amblystomopsis (BKjIro4asi Toj10-
THIT), XPAHALIAXCS B UXTHOIOTHYECKON (DOHTOBOM
KOJIJIEKIIUH 3o0onorudyeckoro nHcturyta PAH,
Cankr-IlerepOypr (3UH PAH).

Caxanun: p. JIrotora, 1 3k3. (roiotun ZIN
12763); p. Manas AnekcaHapoBka, 21 3k3.;
p. Kupnuunas, 18 3x3.; p. baxypa, 12 sks.

Xoxkxkatido: p. Hekiriji, 12 3k3.

Kynawup: o3. Ilecaanoe, 2 3k3.; ¢. Kuno-
Kaif, 1 3x3.; pyu. [lerpoBa, 4 3k3.

HUmypyn: p. Kypuika, 16 3x3.

[eorpaduueckoe MoI0KEHHE U3YUCHHBIX
BBIOOpOK ¢ ocTpoBoB CaxaiinH, XoKkaio, Utypyr,
Kynammp npencranieno Ha kapre (cM. puc. 1). s
W3MEPEHU S HCTIONb30BAJIHCh B3POCIBIC HETOBPEXK-
JeHHbIe 0coou (52 3K3.). PeHTreHOBCKHME CHUMKHU
BBITIOJTHSUTUCK ISt BCEX K3EMILISIPOB.

H3yuenue ocegoco ckenema. Jlns onuca-
HUSI OCEBOTO CKeNeTa W CKeleTa TUIaBHUKOB Ca-
XaJIMHCKOTO TOJKAMEHIIINKA HCIIONIb30BAIHCH
CHHMKH, TOJTYYEHHBIE C TIOMOIIBI0 MHOTOILIENe-
BOW PEHTreHOJMAarHOCTUYECKOW yCTaHOBKU
(ITP1Y), maxomsmeiics B coctaBe LKII «Tak-
con» 3UH PAH. Ha peHTreHoBCKHX CHHUMKax
OIPE/ICISUTMCH YHCIIA TTIO3BOHKOB B TYJIOBHIITHOM
W XBOCTOBOM OTJIeJIaX IO3BOHOYHHKA, KOJIHYE-
CTBO TUIEBpANIbHBIX pebdep. Takke onpenensioch
YHCIIO Jy4ei B TUTABHUKAX: [IEPBOM U BTOPOM CITHH-
Hom (DI, DII), anansaoM (A), xBocToBoM (C).
Jlist BceX MEepHCTUYECKHX TPU3HAKOB OCEBOTO
CKeJleTa OIpeelsUINCh YaCTOThl UX BCTpedae-
MOCTH B Ka)kJIOH BBIOOpKE, a TaKke MOJaIbHbIe
3HAUCHUSL.

Mopgomempuueckuii ananus. VIsmepenue
miactuueckux npusHakoB C. amblystomopsis
BBINOTHSIIOCH TIPH ITOMOIIIH I TAHTSHIIUPKYJISI CO-
IJIaCHO cXeMe, pa3pabdOoTaHHOW CIeHaIbHO JIIsS
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Puc. 1. Kapra ¢ ToukaMu MECTOHAXOXKIEHHI CaXaIMHCKOTO MOIKaMEHIIHKA.
3Be310i 0003HAYEHO MECTO TOUMKHU TUIOBOTO dk3eMIusipa C. amblystomopsys (ZIN 12763)

KOTTOMAHBIX pbIO [8]. JIist Kaxmoi u3MepeHHOMH
0co0u ToITy4eHo 24 N3MepeHust: TOTaIbHAS JUTU-
Ha (TL); cranmaptHas anuHa (SL); niuHa romo-
BBl (HL); aHTenopcaibHOE pacCTOSHHE; aHTea-
HallbHOE PacCTOSIHUE; MaKCUMalbHasi BHICOTA
Telna; BBICOTA XBOCTOBOTO CTEONIS; JUTMHA XBOC-
TOBOTO CTEOJISI; UTMHA OCHOBAHHMSI IEPBOTO CITHH-
HOTO [JTABHUKA; JUTMHA OCHOBAHHS BTOPOTO CITHH-
HOTO IJIABHUKA; JUIMHA OCHOBaHUSI aHAJILHOTO
TUTAaBHUKA; BBICOTA ITEPBOT'O CITUHHOTO TUIABHUKA;
BBICOTa BTOPOTO CHMHHOTO TUIABHHUKA; BBHICOTA
AHAFHOTO IJIABHUKA; JUTHHA TPYIHBIX IJTABHUKOB,
JUTMHA OPIOIIHBIX TNIABHUKOB; TOPU30HTATBHBIH
JIMaMeTp TJ1a3a; BBICOTA TOJIOBHI y 3aThUTKA; JUTH-
Ha pbUIa; 3aTJIa3HUYHOE PACCTOSTHUE; NTHHA BEp-
XHEH YeIOCTH; JJTMHA )KaOSpHOM LIENN; MEXKIIa3-
HUYHOE PACCTOSIHHE; IIMPHHA FOJOBHI.
Cmamucmuueckuti anaiu3. AHaIu3 u3-
MEHUYUBOCTH TI0 KOMILJIEKCY TUIACTHYECKHUX TPH-
3HAKOB TIPOBOJIMJICS 110 UX aOCONIOTHBIM U OTHO-
cutenbHbIM (% SL) Bemuumnam. s xaxxaoro
13 OTHOCUTEIBHBIX N3MEPEHHI PACCUHTHIBAIIOCH
cpenHee 3HaYCHUE U CTaHIAPTHOE OTKIOHCHUE.
OrieHKa MEXBBIOOPOYHOI H3MEHYHBOCTH 10 ITPH-
3HaKaM MPOBOIMIIOCH METOIOM IJIABHBIX KOMITO-
HeHT (PCA). PCA BrInonHsICS HA OCHOBE KOp-
peNSIMMOHHBIX MaTpull B mporpamme PAST
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version 4.03. BeiaeneHnble TI1aBHbIE KOMITIOHEH-
THI B JaJIbHEHINIEM paccMaTpUBall KaK HOBBIC
HEKOppeNUpOBaHHbIE MPU3HAKHU. [ M3ydeHus
obmeii BapuabdenbHocTH (HOPMBI Tela ObLTH HC-
MOJTB30BaHbl KOMIIOHEHTHI, BHOCSIIUE HANOOIb-
MM BKJIaa B OOIIYIO AMCIEPCHI0. Mepy U Ha-
MpaBJeHUE N3MEHYMBOCTH HCXOTHBIX IIPU3HAKOB
OTPEICIISITN 110 3HAKY M BeJIMYMHE (HaKTOPHBIX
HArpy30K (K03 GHUIHEHTOB KOppensuu). bomb-
MIMHCTBO MCXOAHBIX IJIACTUYECKUX MPH3HAKOB
WMENU BBICOKHE U MOJOXKHUTENbHBIE (DaKTOPHBIE
Harpy3KH Ha IIepByIO IV1aBHYI0 komrioHeHTy (PC1).
39to 3HauuT, uto PC1 onpenenser B mepyo oye-
penb pa3MepHBIE pa3Inyus MEXIy ocoOsMU, a
He paszHuIly B popme tena. s onmcanwust pa3nu-
Yuii, HE CBSA3aHHBIX C Pa3MEPHON M3MEHYMBOC-
ThIO, OBbLJIa TIOCTPOEHA AUarpaMMa paccestHus B
MIPOCTPAHCTBE BTOPOI U TpeTeit KoMmoHeHT. Kak-
nast BEIOOpKa GopMupyer Ha rpaduKe CBOH Kiia-
crep (MopdormpoctpancTBo). CTeneHb nepekpbl-
BaHHS KJIACTEPOB CBHJICTEIHCTBYET O CTEIEHH
ux Mop¢onorundeckoit nud dhepeHInaIum.

J17ist OLIEHKU HAJCKHOCTH Pa3uiui MEX-
ny BeiOopkamu C. amblystomopsis 3 pasHBIX
OCTPOBOB 110 KOMILIIEKCY TTACTHYECKHX MTPH3HA-
KOB OBUIT MPOBENCH AUCKPUMHHAHTHBIA aHAJIH3
(DFA), peanuzoBannsiii B STATISTICA 10
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(StatSoft). IMCKpUMUHAHTHBIN aHAJIA3 BBITOIHEH
Ha OCHOBE OTHOCUTENBHBIX 3HadeHui (% SL), xa-
pakrepusytomumx Gopmy Tena peiosl. OleHKa Ka-
YecTBa JUCKPUMHHAILIMN TPOBEICHA MPH TTOMO-
i nokaszareneit Wilks” Lambda u F-kpurepust.
bnuskue k 0 3nauenust Wilks’ Lambda cBuze-
TENBCTBYIOT O XOPOIIO BBIPAXKEHHOW AUCKPUMHU-
Hau. Macmral pa3nuyuii MKy MOIYIISIIIN -
MU CaxaJIMHCKOTO MOJKAMEHIINKA OMPEeIsIICs
Ha OCHOBE 3HAYEHMH KBaJpaTa paccTosiHus Ma-
xanmaHoOuca. Briaj kaxoro npu3Haka B JIUCK-
PUMUHHHHUPYIOIIYIO CHITY MOJIEITH OL[EHUBAJICS 1O
3nadyeHuto Partial Lambda. Yem meHbIe 3TOT
I10Ka3aTellb, TEM BbILIE BKJIAJ IIEPEMEHHOM. Pe-
3yABTAThl ATOTO aHalli3a BU3YaJU3HUPOBAHBI C
MOMOIIBIO JHarpaMMbl paccesHusl KaHOHHUYeC-
KHX TIEPEMEHHBIX B IPOCTPAHCTBE IIEPBON U BTO-
PO IUCKPUMHUHAHTHBIX OCEH.

Pe3y.11 bTaTbl H oﬁcymz]eH He

Ananus uzmeH4u8OCMU NAACMULECKUX
NPUSHAKOB CAXANUHCKO20 NOOKAMEHUWUKA U3
PAasHblx 0CMpOoGHbIX nonyaayui. Vicmonb3o-
BaHHME METOJIa TIABHBIX KOMIIOHEHT (puc. 2a)
MO3BOJIMJIO HAIISAJHO MOKa3aTh Bapuabelb-
HOCTB BCETO KOMITJIEKCA TNIACTUYECKHUX MPU3HAa-
KOB BHYTPH H MEX]ly U3y4YeHHBIMH BBIOOpKAMH
C. amblystomopsis 13 pa3HbIX OCTPOBHBIX ITOITY-
nsiimid. OTieHKa BKJ1a/1a IPU3HAKOB B IUCIICPCHIO
o kaxaoi u3 oceit (PC2 u PC3) Brimonuanace
Ha OCHOBE 3HaYCHUH (DaKTOPHBIX HArPY30K.

Juddepeninst BBIOOPOK 110 BTOPO# ITaBHOMN
KOMIIOHEHTE OTIpeJielIsieTCs, TIaBHbIM 00pa3oM
YeTBIPbMSI TIPU3HAKAMH, UMEIONIMMH HAUOOIIb-
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mue GpakTOpHbIC HATPY3KU Ha 3Ty OCh: JUIMHA V
(-0,421), Beicora DI (0,275), Beicota DII (0,238),
JuinHa BepxHel yemoctH (—0,220). Takum obpa-
30M, Pa3au4us 10 BTOPOW IIABHOW KOMIIOHEHTE
OIPEICISIOTCS, B OCHOBHOM. pa3MepamH IjIaB-
HUKOB. HanGonpIme Harpy3Ku Ha TPETHIO IIIaB-
HYI0 KOMITOHEHTY UMENU TPH MpH3HAKA: AJTUHA
MexokabepHoro npomexyrka (0.409), mexrias-
HuuHoe paccrosaue (0,252), nmuna P (—0,233).
Jnddepennmans BEIOOPOK MO 3TOH OCH, TIPEXKIC
BCET0, CBSI3aHA C MPU3HAKAMU (DOPMBI TOJIOBBI.

3HAYUMOCTh TIOMAPHBIX PA3INIHNA MEKTY
BBIOOpKaMHU ObLIa OTpesIeNieHa ¢ MTOMOIIBIO MHO-
TOMepHOTro AucrnepcuonHoro ananuza (MANOVA),
B KaueCTBE JAaHHBIX JIJIsl KOTOPOTO UCIIONb30Ba-
JINCh 3HAYCHUS, IOTYICHHBIE IS 2 U 3 TIIaBHBIX
KOMIIOHEHT. BBISBJICHBI CTaTUCTHYECKH 3HAUYU-
MBbI€ Pa3iIN4M 10 MPU3HAKAM (OPMBI Tella MEX-
1Ty BBIOOpPKaMH CaXaJTHHCKOTO MOJAKAMEHIIIKA 13
10kHOrO U ceBepHoro Caxammua (p = 0,001).
[onTrepxkaarorcs pasnuuust C. amblystomopsis
octpoBoB Kypuubckoit rpsnel (Kynammp, Uty-
pymn) ot ocobeti ¢ Xokkaiino (p = 0,001-0,005) u
toxHoro Caxamuaa (p = 0,006-0,007).

AHanu3z usmenuugocmu Mepucmuyeckux
NPUSHAKOB CAXANUHCKO20 NOOKAMEHWUKA U3
pasuvix ocmposuvix nonyaayui. C IOMOIIBIO
METOoJa TJIABHBIX KOMIIOHEHT Takke Oblia h3y-
YyeHa BapuaOeNbHOCTh KOMILIEKCa MepUCTHYEC-
KHX MPU3HAKOB BHYTPH U MEXKAY HU3yYCHHBIMHU
BeI0OpKamu C. amblystomopsis. I10CKONbKy 3Ha-
YEHUS] MEPUCTHYECKHIX MTPU3HAKOB HE 3aBHCSAT OT
pasmepa ocobeil, MbI HCIIOIb30BaIH TIEPBYIO U
BTOPYIO KOMITOHEHTY ISl BU3yaITU3aI[H OTITUIH I
Ha guarpamme (puc. 2b).

0.0

o«
O /
& /
4
1.0 u CeBepHbIn CaxanuH \ m CeBepHbIn CaxanuH
u KOxHbIA CaxanuH - u KOxHBbIW CaxanuH
4 Kynawmp - 20/ a KyHawwmp
¢ XoKKkanpo L Y ¢ XOKKango
Utypyn s WUtypyn
-2.0 - - - - . . . T
-2.0 -1.0 0.0 1.0 -2.0 -1.0 0 1.0 2.0
PC2 PC1
Puc. 2. Pe3ynsrarhl aHaM30B, BBITIOTHEHHBIX METOJIOM TJIABHBIX KOMIIOHEHT:
a — KOMIUJICKC TUIACTUYECKUX MPU3HAKOB; b — KOMIUIEKC MEPUCTHUCCKUX MTPU3HAKOB
Natural Systems and Resources. 2025. Vol. 15. No. 1 49




SKOJIOTHUSI U OXPAHA OKPYIKAIOWEW CPEJBI

OK3eMITISAPHI CaXaIMHCKOTO MOAKaMEH -
Ka U3 peK u 03ep ocTpoBoB CaxanuH (ceBepHAs
U 1o)kHas yactu ), Kynammp, Utypyn n Xokkaii-
110 00pa3yroT eANHBIN, HO HEOTHOPOIHBIN Kilac-
Tep Ha rpaduke paccenBanus (puc. 2b). Buyt-
pu 3TOTO KiacTtepa HabmiogaeTrcs 3aMeTHas
muddepennmanus ocodeit uz cesepuoro Caxa-
nuHa 1 Kynamupa (1x MmopdonpocTpaHcTsa Ha
rpaduke He mepecekatoTcs). Taxke HabmOMA-
eTCsl 3aMETHOE PACXOKICHHE BBIOOPOK U3 Ce-
BepHoro CaxanuHa u Xokkaio. B ommmame ot
pe3synbratoB PCA, BBIIONHEHHBIX Ha OCHOBE
MTACTUYECKUX MPU3HAKOB, BEIOOPKHU M3 I0XKHOTO
u ceBepHoro CaxaianHa MOYTH MOJTHOCTHIO TIe-
peKpBIBalOTCS Ha nuarpamme (puc. 2b), 4To
TOBOPUT O TOM, YTO CUETHBIC IPU3HAKU HE MO-
ryT nuddepeHupoBaTh STH MOMYISIUU, XOPO-
10 OTJIMYaroImecs mo Gopme Tena.

Paznuuns mMexmy BRIOOpKaMHU IO TIEPBOM
IJIaBHOM KOMITOHEHTE OTPE/IETISIFOTCS IBYMST TTPH-
3HaKaMH, UMCIOIIMMHU Hanbojbiue GakTopHbIe
Harpy3Kku Ha 3Ty ock: uncio gy4ueit B DII (0,836),
gucio aydeit B A (0,823). CnenoBarensHo, pas-
JIN4us 110 NIEPBOM NNIABHOM KOMIIOHEHTE Olperie-
JISIOTCS, B OCHOBHOM, YHCJIaMU JIy4ed B Hemap-
HBIX TUIaBHUKaX. Hanbobie Harpy3ku Ha BTO-
PYIO ITIaBHYIO KOMIIOHEHTY UMEITH: 00IIIee YHCII0
10o3BOHKOB (0,792) U 4nCI0 XBOCTOBBIX TO3BOH-
k0B (0,773). MOXXHO 3aKJTIIOUUTh, YTO AuddepeH-
IUAIKs BBIOOPOK 0 3TOH OCH CBsI3aHA C KOJTHYe-
CTBOM TIO3BOHKOB B XBOCTOBOM OT/I€N€ ITO3BO-
HOYHMKA. DTOT OTJeJ], KaK MpPaBHJIO, TOpa3io
Oonee BapuadeneH y KOTTOMIHBIX PhIO MO cpaB-
HEHHUIO C TYJIOBUIIHBIM.

CrartucTHueckasi 3HAaUUMOCTh Pa3IHIHiA
MEKIY BHIOOPKAMH 10 KOMITJIEKCY MEpUCTHYEC-
KHX MPU3HAKOB OLIEHNWBAJIACh TAKXKe C TIOMOIIBIO
MANOVA. B ommudue oT aHayin3a, MpoBEICHHO-
IO 10 MJIACTHYECKAM MPU3HAKaM, 3HauUMast -
(epeHIHaIns MeX 1y F0’KHO- i CEBOPOCaXaJIIHC-
KOH MOIMyIsIUsIME He o0HapyxkeHa (p = 0,605). ITo
KOMILJIEKCY MEPUCTUYECKUX PU3HAKOB BBISBIIC-
HBI cTaTUCTHYeCKH 3HauuMmeie (p = 0,0001-
0,0023) otnuuust C. amblystomopsis n3 KyHa-
mHpa U XOKKaiJ10 OT BCEX OCTALHBIX BEIOOPOK.
[Ipu sTOM paznuuus MEXAy HUMH CAMUMHU HE
3HauuMsI (p = 0,379).

Knaccuguxayua nonynayuil caxaiumncko-
20 NOOKAMEHWUKA HA OCHOBE KOMNAEKca Nid-
cmuyeckux npusnaxos. Pesynsrarsl PCA, mo-
Jy4eHHbIE TIPU aHaJIM3€e TUNIACTUYECKUX U MEPHC-
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THYECKUX MPU3HAKOB, IIOKa3aJIi Mopdoornyec-
Ky10 HeomHopoaHoCTh C. amblystomopsis B u3y-
YEHHOW 4acTH apeasa. YUHMThIBasi OTHOCUTEIb-
HO HU3KUH MaciTal pa3anduil o MepucTuyec-
KUM IIPU3HAKaM KlacCU(UKAIUsI BLIOOPOK BBITION-
HEHa TOJIBKO 110 KOMILJIEKCY H3MEPEHHI, OTpaka-
IONIMX U3MEHYHBOCTH (POpMBI Tena phiObl. Jlist
OlIEHKH KauecTBa AuddepeHpanu Mex1y Bbl-
OOpKaMH UCTIONIF30BaH AMCKPUMUHAHTHBIHN aHa-
nu3 (puc. 3), B KOTOPOM B KaueCTBE JAHHBIX HC-
MOJTB30BaHbl OTHOCUTENBHBIC 3HAYEHUST U3Mepe-
Huit (% SL). lononauTensHO 100aBICHBI H3Me-
penus ans ronotuna C. amblystomopsys, co-
OpanHoro B p. Jltorora (FOxuseiii Caxamun). I1o
MpPUYUHE OYEHBb KPYITHOTO pa3Mepa U MEHbIIIeH
CTEIeH! COXPaHHOCTH, YeM JIPYTHE UCTIOIb30BaH-
HBIE DK3EMIUISIPI ATOTO BHJIA, TUITOBOM 3K3EMII-
Jsip He OBLT UCTIONB30BaH JIJISl aHATM3a TTIABHBIX
KOMITOHEHT.

IIpoBeneHHBIN aHANIU3 MOKa3all BBICOKOE
KaueCTBO JNUCKpUMHUHAIUHU BbIOOpOK (Wilks’
Lambda =0,0007, approx. F(104,81)=4,123,p<
0,0001). Haumenpime KBagpaThl pacCTOSHUS
Maxananobuca (23.96—44.83) BBISABICHBI MEX-
ny Bei0opkamu u3 FOxuoro Caxanuna, Xokkaii-
1o u Kynammpa. Haubonblee pacxoxieHus Ha-
0JII011a7I0Ch MEKIY BBIOOpKAMHU M3 XOKKaHI0 U
CeBepuoro CaxanuHa (KBaJpaT pacCTOSHUS
Maxananobuca = 83,10), a Takxke MEXKIy BbI-
6opkamu Ceseproro Caxanuna u KyHammpa
(xBagpart paccrosinusi Maxananobuca = 80,44).

[Ipu3Haku, BHOCSINNE HAMOOBIINN BKJIA]T
B IMCKPUMHUHUPYIOUIYIO MOJIENb OIpe/elIeHbI
Ha ocHoBe moka3artens Partial Lambda. Hau-
Oospiiee 3HaUCHHUE (B TMOPSAKE YMEHBIIICHHUS)
UMETHU CIEeNyIoIIHNe CeMb NMPU3HAKOB: JJIWHA
peina (0,492), Beicora roiossl (0,511), makcu-
ManbHas BeicoTa Tena (0,517), mupuna romo-
BBl (0,542), nnuHa xabeprout menu (0,553),
JUTMHA OCHOBAHMSI TIEPBOT'O CIUHHOT'O TUTABHUKA
(0,569), nnuna BepxHeit uemoctu (0,583).
Bonpmas vacte (MSATh U3 CeMU) MPHU3HAKOB,
BHOCSIIIIUX HAaUOOIBINI BKJIA] B IUCKPUMUHU-
PYIOILYI0 MOJENb, CBS3aHBI C XapaKTepUCTH-
KaMU roJioBsl. IIpu3HaK «nnMHa BEepXHEH 4e-
JOCTH» TaKKe HaXOAMJIICS CPEIN TIoKa3aTeneH,
HMMEBIIMX HaMOOJBIIYI0 HArpy3Ky Ha ock PC 2
B aHaJIM3€ TJIaBHBIX KOMITOHEHT. [Ipu3Haku ro-
JIOBBI, KaK IPAaBUIIO, MMEIOT BBICOKYIO TOUHOCTh
W3MEpPEHUsS] U MOTYT OBITH IOJIE3HBI ISl UJICH-
TUdUKaAIUU Gopm.
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Discriminant function 1

Puc. 3. Pe3yiaprarhl JUCKPUMHUHAHTHOTO aHAJIN3a, TPOBEJEHHOTO HAa OCHOBE KOMILIEKCa
OTHOCHUTEJBHBIX ITaCTUUECKHX Mpu3HaKoB (% SL)

PesynpraTel JUCKpUMHHAHTHOIO aHAJIN3a
MOKAa3aJIi BBICOKYIO CTETEHb OTINYHNA BHIOOPOK
n3 CesepHoro Caxanuna u UTypyna ot octanib-
HBIX TPEX BBEIOOPOK, KOTOPBIE MOMAJAI0T B OJTUH
KJlacTep, KOTOPBI MO)KHO 0003HAYHTh KaK 0CO-
Oell, COOTBETCTBYIONIUX TUIHUYHOW (PopMme
(puc. 3). TunoBoit sx3eMmIAp Buaa (TOYka B
BHJIc poMOa) Iornajaer MouTH B CepeInHy Kiac-
tepa «tOxubIit Caxanun + Kynammp + Xokkaii-
no». Ocobu u3 BomoeMoB octpoBa Utypym 00-
Pa3yroT XOpoIo 000COOICHHBIN KIIACTep B MPO-
CTPAaHCTBE IIEPBOI M BTOPOI JUCKPUMUHAHTHBIX
oceil. Tak ke xopomo audQepeHIINPOBAHBI OT
BCeX ocTajbHBIX ocobu u3 CeBepHoro Caxanmu-
Ha. O0e 3TH BBIOOPKH MPEACTABISAIOT COOOM
(OpMBI, XOPOIIO OTIUYAIOIIUECS OT THITHYHOTO
C. amblystomopsis, KOTOpble MO)KHO OINpE/e-
JIUTH 110 HAO0pY MOP(HOMETPUUYECKUX TPH3HAKOB.

3akjaoyeHue

[To pe3ynbraTam ananu3za Mop(hoMeTpu-
YECKHUX MPHU3HAKOB MOXKHO JU(D(epeHInpoBaTh
TpH HOPMBI CaxaTMHCKOTO ITOIKAMEHIIIHUKA!

1) turmnunast popma C. amblystomopsis; nme-
eT HanOoNbIIyIO0 IMPHHY TooBHI (31,91 £2,13 %
SL porus 28,34 +2.,27 % SL y ceBepocaxanuH-
CKOM M UTypyIICKOH (hopM), OoJiee MUPOKOE MEK-
razauaHoe paccrosaue (5,78 £ 0,80 % SL npo-
B 4,38 + 0,44 % SL) 11 HanOOIBIITYIO BEICOTY TIEP-
BOIr0 CIIMHHOIO T1aBHUKa (8,62 £ 0,99 % SL npo-
1B 7,29 = 0,75 % SL).
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2) utypyrckas popma C. amblystomopsis;
OTJIMYAETCSl OT OCTaJbHBIX (POPM HaUMEHbILEH
BBICOTOM aHaNbHOTO MaBHUKa (12,38 £1,54 %
SL nporus 14,55 + 1,34 % SL y tunuuHo# dop-
Mbel 11 13,45 £ 0,79 % SLy ceBepocaxalTuHCKOMN ).

3) ceBepocaxanuHckas Gopma C. ambly-
Stomopsis; XapaKTepu3yerca HauMeHbIIEH ITn-
HOM OCHOBaHHS MEPBOTO CIIMHHOIO IUIABHUKA
(16,64 + 2,53 % SL npotus 18,70 + 1,79 % SL
y TanuaHO# Gopmbl U 18,89 + 1,23 % SL y uty-
PYIICKOif).

[ns nanbpHERero ycraHOBJIEHUST TAKOHO-
MHUYECKOTO CTaTyca ¥ B3UMOCBS3EH ONMMCAHHBIX
¢dhopM HEOOXOTUMO MPOBEACHUE MOJICKYJISIPHO-
TeHETUYECKOr0 NCCIIEIOBAHHS 0COOEH U3 Pa3HBIX
OCTPOBHBIX HOMYJISIIHH 3TOTO BH1a PBIO.
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Abstract. The article examines the elements of the industrial safety, labor protection and environmental
health management system using the example of RITEK LLC. It presents data on the long-term dynamics of
accidentrates in Russian organizations of the LUKOIL Group, industrial injuries in contractors at LUKOIL Group
facilities, as well as data on the distribution of accidents by type of incident and their causes. The methodology for
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CHUCTEMA YIIPABJIEHUS TPOMBINIJIEHHOM BE3OITACHOCTHIO,
OXPAHOM TPYJIA U OKPYKAIOIIEN CPEJIBI HA IPEIPUSTHSX
HE®TETA30BOI MPOMBINIJIEHHOCTH (HA TPUMEPE OO0 «PUTIK»)

Janun AnartonbeBu4 byraes
000 «PUTOK», . Bonrorpan, Poccuiickas @enepaniys

Ejaena AnaroaneBua HBannosa

Bonrorpaackuii rocynapcTBeHHBIN yHUBEpCUTET, . Bonrorpan, Poccuiickas ®eneparus

AHHOTanus. B craThe paccMOTPEHBI 3JIEMEHTHI CUCTEMBI YITPABJICHUS IPOMBIIIIICHHOH 0€301aCHOCTHIO,
oxpaHoH Tpyna u okpyxaromei cpeasl Ha npuMmepe OO0 «PUTIK». IIpeacrasneHsl faHHBIE 0 MHOTOJETHEN
JIMHaMUKE T0Ka3aTeell HECUaCTHBIX CIy4aeB B POCCHUMCKUX OpraHu3amnusx [pymmnbt «JIYKOWJT», MIPOU3BOJ-
CTBEHHOTO TPABMATH3Ma B HOAPSIHBIX OPraHM3ALMAX Ha oObekTax [pymmsl «JIYKOMJI», a Takxke JaHHbIE 1O
pacIpeaeeHnIo HeCYaCTHBIX CIy4aeB 110 BUaM NMPOUCIIECTBUN U UX IPUUMHEL. BHenpseMas B HacTosIee Bpe-
Ms1 B OO0 «PUTIK» MeToauka yuera 1 aHaIM3a HPOUCIIECTBHI 0e3 OCIIeNCTBUI OylleT ciocoOCTBOBATH OBBI-
LICHUIO YPOBHS KYJIBTYPbI IPOU3BOACTBEHHOH 0€30IMaCHOCTH, CHUKEHHIO aBApUHHOCTH M TpaBMaTH3Ma, yiryd-
LICHUIO YCIOBUM OXpaHBI TpyHa.

KaroueBsble ciioBa: IpoMbIlIIeHHas! O€30MIaCHOCT, OXpaHa TPyda U OKPYXKarollleld cpeabl, Hedrerazonas
POMBIILTIEHHOCTH, Ipyrina « TY KONy, 000 «PUTDK».
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BBenenue

HedTsnast 1 razoBasi MpOMBIIUICHHOCTh
SIBJIsIETCA BayKHE e B Poccun u oka3bIBaer cy-
IIECTBEHHOE BJIMSHUE Ha (DOPMHUPOBAHUE MUPO-
BOTO TOTUTUBHO-3HEPTETHIECKOTO OallaHca 1 KO-
HOMHYECKOe pa3BUTHE cTpaHbl. ObecrneueHue
MPOMBIIIICHHON 0€30MacHOCTH IPONU3BOICTBEH-
HBIX 00BEKTOB HE(PTSHOM 1 ra30BOI MPOMBIIILICH-
HOCTH — OJTHO U3 OCHOBHBIX YCIIOBUH yCIEITHOTO
(YHKIMOHUPOBAaHMUS HETEra30BOM OTPACIIH U UT-
paeT KIFOUEBYIO POJib B Pa3BUTHU JOOBIBAOIIIE-
ro npoussojacTea. OdecreueHre QyHKIIHOHHUPO-
BaHHS CHCTEMBI 0OeCIIeueHHs POU3BOJICTBEH-
HOW 0Ee30MacHOCTH Ha MPENNPUATHIX, TPeOyeT
MPOBECHUS PETYIISIPHOTO aHAITN3a U OIICHKH CY-
MIECTBYIOIEH CUTYal[MH, aHAJ13a JaHHBIX O He-
CUACTHBIX CTy4asXx U COBEPILEHCTBOBAHUS CHC-
TeMBI 00ecIIedeH s TPOU3BOJICTBEHHOM Oe30mac-
HocTH. OCHOBHOM ITPHHIIUIT TOCTHOKEHUS 3P Pek-
TUBHOCTH CHCTEMBI TPOPHIAKTHKH HECYACTHBIX
cirydaeB Ha He(DTeOOBIBAIOIINX TPEATIPUATHIX
1 COBEPIICHCTBOBAHUS YCIOBHM TPy/Ia — CHCTEM-
HOCTB, YIOPSIIOYEHHOCTh ¥ CIIAYKEHHOCTh BCETO
KOMILJIEKCAa BCEX CHCTEM MPOBEPKH M KOHTPOJIS
MEPOIIPHUATHI 10 00eCIeueHnI0 Oe30MacHOCTH,
B Ka4eCTBE OCHOBHBIX IPYIIIT KOTOPBIX TpyaoBbIM
kopekcoM P® BeiieneHbl paBOBbIE, COIUAIIb-
HO-DKOHOMHYECKHUE, OPraHU3aIl[HOHHO-TEXHIYIeC-
KHU€, CAHUTapHO-TUTUCHUYECKHUE, JIeIe0HO-TTPO(H-
JAKTUYECKHe, peaOMINTAallMOHHBIC U WHBIE Me-
PONPUSTHS Ha IPOU3BOJICTBE HEPTENOOBIBAIOIIIE-
T'O MPEANPHUSTHS, SBISIOIINECS COCTABHON Yac-
THIO KOMIUIEKCHOTO IIJIaHa YAYYIIeHHUs] YCIOBUH
OXpaHbl TpyJla U CAHUTAPHO-03I0POBUTEIBHBIX
Meponpusartuit [1-3; 7].

Marepuaibl, pe3yJbTaTbl H 00Cy:K/IeHHe

OO0miecTBO ¢ OrpaHMYEHHONH OTBETCTBEH-
HOCThIO «Poccuiickas ”HHOBAaIIMOHHAS TOTIIIHB-
HO-PHEpreTHUecKas KOMIaHUs» (Janee TakKe
000 «PUTOIK», O6mecTBo) — HepTenoObIBa-
IoIasi OpraHU3aIMsl, OCHOBHOM JICSTEITHHOCTHIO
KOTOpOH siBisieTcs pa3paboTka HOBBIX HedTs-
HBIX MECTOPOXKICHHUH U 100bIYa HeTH U rasa.

Natural Systems and Resources. 2025. Vol. 15. No. 1

000 «PUTDK» BXOOUT B 4KMCIIO JOOBIBAFOIINX
opraumsanuii [pynmsr «JIYKOWD» u 3annMaer
JUINPYIOIIUE MTO3UIIH 10 OCHOBHBIM ITOKa3aTe-
M B cBoell rpymme. O0iecTBO OCHOBaHO B
1992 . ¥ BeJeT CBOIO ACATENBHOCTh B 9 CyObek-
Tax PO®.

B cocra OO0 «PUTIK» Bxomar 3 tep-
PHUTOPHATBHO-TIPON3BOICTBEHHBIX MTPEATIPUSTHSI:
TIIIT «Boarorpaanedreras» (Bosirorpanckas,
Acrtpaxanckas, CapatoBckas obnactu, Pecmy0-
nmuka Kanmseikus); TIIIT «TatPUTOKuedTh»
(Pecnyonuka Tarapcran, PecniyOnuka Yamyp-
tus); TIIT «PUTOK-Camapa-Hadra» (Camap-
ckas, YiabsHOBckas, OpeHOyprckas o0JacTH).
Hentpanbueiii opuc OO0 «PUTIK» ¢ 2019 1.
Oasupyercs B Bonrorpane.

OCHOBOW NEATEIBHOCTH U Pa3BUTHUSA
000 «PUTOK» siBasgercsa MHHOBAIIMOHHAS I10-
JUTUKA, OCHOBaHHAsI Ha IIUPOKOMACIITA0HOM
MPUMEHEHNH HOBBIX TEXHOJIOTUI U 000PYI0BaHM,
KOMILJIEKCHBIX METOJIOB 3P EKTHBHOTO OCBOCHUS
TPYAHOHM3BIIEKAEMBIX 3aIlacoB, TPOU3BOJICTBO U
BHE/IpEHUE TEXHOJIOTH ¥ pEareHTOB, MO3BOJISIO-
ux o0ecreunBaTh PeHTA0CIbHYIO Pa3padoTKy
MecTopoxaeHuit O0IecTBa.

Jns pemenns 3tux 3anad B I'pynne «JIY-
KOWMJI» cosmana u ycremHo (GpyHKIHOHUPYET
«Cucrtema ympaBieHHs] IPOMBIIIIEHHONW 6e30-
MMACHOCTBI0, OXPAaHOU TpyJla U OKpY>Karolle cpe-
IIbI», BKJIIOYAIOIIas oOecrieueHue TpeOOBaHM I
MOKapHOH 0E30MacHOCTH, MPEAYIPEKICHHUS 1
JTUKBUIAINH Ype3BhIYatHBIX cuTyannid. OHa mo-
CTpOCHa B COOTBETCTBHHU C HAIIMOHAIBHBIM, B
TOM YHCIIE POCCHHCKUAM 3aKOHOAATENLCTBOM, Ha
OCHOBeE JTy4lieil anpoOUPOBAHHONW NPAKTHKU U
cepTUUIIMPOBaHA Ha COOTBETCTBHE TpeboBa-
HUSIM MeXIyHapoaHbix ctangaptos [ISO 14001
u ISO 45001 [4; 5].

JnHaMuka nokasaTeneil HeCHaCTHBIX CIIy-
4aeB B pOCCUNCKUX opranu3anusx [pynmsl «JIY -
KOWJI» npencrasinena na pucynke 1.

Kak BuHO U3 IpeicTaBICHHBIX IaHHBIX, B
nepuon 20102022 rr. HaOIIOmaeTCsl CHUKCHUE
MoKazaTelns TpaBMaTu3Ma ¢ 43 HeCHacTHBIX CITy-
qast 10 16 (cHmkeHne kod(UIMEHTa YaCTOTHI
HecuyacTHBIX ciydaeB ¢ 0,43 mo 0,18).
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B K 0)114eCTBO HECUYACTHBIX CITy4aeB
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Puc. 1. /Ilunamuka rmokaszaTesiei HECUaCTHBIX CITydaeB B POCCUUCKUX OpraHu3ausax [ pynms «JTYKOMTI»

[To pesynbratam 2022 1. B OpraHu3ammsIx
Ipynmsr «JTYKOWII» (105 npeanpustus, cpei-
HECIIMCOYHAs YMCICHHOCTh pPabOTHUKOB Oolee
104 ThICSIUM yenoBeK) mpousonuio 17 HecdacT-
HBIX CJIy4acB, B TOM YHUCJIC Ha NPCANPUATHAX:
He(Tera3oa00bu — 9; AMEKTPOIHEPTCTUKH — 3;
HedrenpomykroodecniedeHust — 4; TPaHCIOPTHU-
poBKka — 1; HeTenepepaboTKH U HePTEXUMUH —
HE JIOYIIEHO.

[Ipon3BOnCTBEHHBIA TpaBMaTHU3M B IOJ-
PAIHBIX OpraHM3alusAx Ha oObekTax ['pymnmbl
«JTYKOWJI» 3a nepron 2017—-2022 IT. npecTas-
JIeH Ha PUCYHKeE 2.

B 2022 r. B moApsSAHBIX OpTaHU3AMUIX
Ha obwbexTax I'pynmsr «JIYKOMJI» nomyute-
HO 15 HecyacTHBIX cllyyaeB, B KOTOPBIX
17 genoBex mocTpagano (3 ciaydas cMmep-

40

TEJIbHBIX), B TOM YHCJE Ha MPEATPUSITHAX
HedTerazono0byn — 6, SIEKTPOIHEPTETHU-
ku — 1, HeprenpoaykroobecneueHuss — 3,
HeprenmepepaboTku W HepTeXUMHUH — 5,
TPaHCIOPTHPOBKA — HE JIONMYIICHO.

Ha pucynke 3 mpexacraBieHo pacnpene-
JICHWE HECUaCTHBIX CIy4aeB IO BUJAM IPOHC-
HIeCTBUM, poun3omenmux B 2022 r. B opraHu3za-
uusax [pynmnsl «JIYKOWJI» u B MOAPSAAHBIX
OpraHu3alMsiX Ha TEPPUTOPUU TPENNPUATHN
Ipymmer «JTYKOWJI».

Kax BugHO M3 auarpamMMebl, HauOolbliee
KOJIMYECTBO HECYACTHBIX CIy4YaeB CBSI3aHO C Ia-
JICHUEM C BBICOTHI (6 ciydaeB).

Ha pucynke 4 npencraBiieHbl IPHYUHBI IPO-
m3ommenmux B 2022 T. HECYACTHBIX CIIYYaeB IO
MarepuaigaM paccielOBaHHUM.

35

30

B KonuyecTBO HECUACTHBIX CITyYaeB

Obe3 yuera ATII

25
20 19

20 1+

1313

15 +

10 1

KomuecTBo HECUaCTHBIX ClIVYaeB

2017 2018 2019

2020 2021 2022

Puc. 2. TIpou3BOACTBEHHBIN TPABMATH3M B TOJPSIHBIX OPraHU3alKsX Ha o0bekTax [pyrmst «J TYKOMII»,
2017-2022 rozpr
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B [[aneHre Ha POBHOW MOBEPXHOCTHU
®[JajieHne ¢ BBICOTHI
= [JopaxxeHHE NEKTPUIECKUM TOKOM
Bo3zelicTBrE 3KCTpEMAIbHBIX TEMIIEPaTyp
=TI
BoszelicTBue MalyH, ABIKYIIMXCS OPEAMETOB, IIEPEMEIIaeMOro Tpy3a
= KpuMHHAIBHBIC JEHCTBUS APYrHX JIUILL
B Bo3neiicTBUE BPEIHBIX BEIIECTB
" O06pyiieHue, naJeHue MaTepUalIoB, IPeaAMETOB
® [[pouee

J.A. Byeaes, E.A. Heanyosa. Cuctema ynpasieHHs TPOMBILIIEHHON 0€30I1acHOCTHI0, OXpaHO# Tpyaa

Puc. 3. Pactipenenenre HecqyacTHBIX CITydaeB M0 BUAaM IpouciiecTBUH B opranuzanusax [pynmsr «JIY KOUID»

¥l B TIOJPSTHBIX OPraHU3aIMAX Ha TEPPUTOPHH npeanpuaThii [pyrmmst « TYKOMJII» B 2022 roxy

9%

31%

13%

B yapyiieHre MOCTPaJABUIMM TPYIOBOH U MPOM3BOACTBCHHON JUCIUILIHHGI, HenpruMeHeHne CHU3
W Hey IOBIICTBOPUTENbHAS OPTaHU3alM sl IPOU3BOJICTBA paboT

Brpoure (B T.4. TUYHAS HEOCTOPOKHOCTD MOCTPAIABIIETO)

D kpUMHHABHBIC IEHCTBUS APYTHX JIHIL

B uapymenne [T

Puic. 4. TIpHUMHBI HECYACTHBIX CTy4aes B opranusammsx [pynmsr «J TYKOWJI» B 2022 roxy
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SKOJIOTHUSI U OXPAHA OKPYIKAIOWEW CPEJBI

Kak BuUAHO M3 quarpamMMbl, OCHOBHBIMHU
MpUYMHAMHU npousorreamux B 2022 1. Hecyact-
HBIX CIIy4acB SIBUJIHMCH: HapyIICHHUE ITOCTPaJIaB-
LIMM TPYAOBOM U IPOU3BOACTBEHHOU AUCIIUILIN-
HbI (44 % cnydaeB); NUYHAsg HEOCTOPOKHOCTh
noctpanasimiero (31 % ciydaes).

B coorBerctBun ¢ nmonmutukou I'pynmsl
«JIVKOWJI» B 06:1aCTH TIPOMBINIICHHO#H 6e30-
MACHOCTH, OXPAHBI TPYIA U OKPYXKAIOIIEH CPeIbl
B XXI Bexe [TAO «JIYKOMJI», B nemsix MuHu-
MHU3allHd PUCKOB BO3HWKHOBEHUS HECHUACTHBIX
cllydaeB, MPUHATO PElICHHE aKTyallu3UpOBATh
KOpIopaTHBHBIE Tpolienypbl CHCTEMBI yIpaBie-
HUS IPOMBIIIUICHHOH O€30MIaCHOCTH, OXPaHbI TPY-
Jla ¥ OKPYKaIoIeH cpebl: 00yueHHe B 001acTH
I1B, OT u OC; obecneuenne CU3; muanuposa-
Hue meponpusruii B oonactu [16, OT u OC; ymi-
paBienue noapsaurkamu B oonactu I1b, OT u
OC,; perucrpaltus mpoONCIIECTBUM.

[IpuopurernriMu 3agadamu [TAO «JIY-
KOWJI» sBnsioTcs: peanu3amus MepOnpUsTHil
HeneBbIX GyHKIHOHAIBLHBIX [IporpaMm B ob6ac-
1 [16, OT 1 OC, BKITIOYAIONTNX MPUOPUTETHEIE
MEPOTIPHUSATHIA MO0 CHUYKEHHIO CYIIIECTBEHHBIX PUC-
koB B obnactu [16, OT u OC u cyniecTBeHHBIX
3KONIOrHYecKHX acnektos Ipymis «J TYKOMII»;
MOBBIIIICHNE KaYeCTBA HICHTU(DUKAIINY PHCKOB B
obmactu I1b, OT u OC, 3KOIOrHYECKHUX acIeK-
TOB M BBISBIICHHE CYIECTBEHHBIX CBI3aHHBIX C
BO3JICICTBHEM Ha PAaOOTHUKOB DKCTPEMAallbHBIX
TEeMIIepaTyp, MOPaKEHHEM TIepCOHala IEKTPH-
YECKHM TOKOM, TIaJICHHEM MepCOHalIa C BBICOTHI
U Ha POBHOW ITOBEPXHOCTH; BO3JCHCTBHUEM Ha
pabOTHHKOB BPEHBIX BEIIECTB, JJOPOKHO-TPAHC-
MOPTHBIMH MTPOHUCIICCTBUSMH.

B opranusanusx Ipymst «J 1Y KOUJI» pas-
paborana MerouKa y4era 1 aHaJIN3a [IPOUCIIIE-
CTBUH 0e3 mocnencTeuil (naisee — Meromuka) ¢
HENTBI0 OPTaHU3aInK HAOIONEHHUS 32 ONTaCHBIMH
YCTIOBUSIMU TPYAa M OMACHBIM BeleHHEM pador,
a TaKKe BBISIBJICHUS IPOUCIIIECTBUI Oe3 moce-
CTBH, IPEIOTBPAILICHHS CITy4aeB TPaBMaTH3Ma
W aBapUIHOCTH, MOBBIIICHUS YPOBHS KYJIBTYDBI
0€30TIaCHOCTH.

Meroarka mo3BoisieT pabOTHUKAM OpraHH-
saumii Ipymmsr «JTYKOWJI», moapsameiM (cep-
BHCHBIM) OPTaHU3AIIMSM M ITOCETHTEISIM BBISB-
JIATh U CO00IIaTh 00 OMACHOCTSAX (IOTCHIIMAIIb-
HBIX HECOOTBETCTBUSIX), KOTOPHIE BKIIIOYAIOT B
ce0st oracHbIe YCIIOBHS M OTACHBIC JACHCTBHUS, a
Tak)Ke MPOUCIIECTBUSL 03 MOCIEACTBUN; BHO-

—_— 58

CHTb MPEIIOKEHU S IT0 COKPALIICHHUIO BO3ICHCTBUS
OIAaCHBIX U BPEIHBIX MPOU3BOICTBEHHBIX (PaKTO-
POB, a TaKXe 10 yAy4IICHUIO YCIOBUH TpyJa,
COCTOSIHHSI 00OpYIOBaHHUsI, 3IaHUM, COOpYKe-
HUH ¥ TPUMEHIEMBIX MEXaHHU3MOB, HHCTPYMECH-
TOB B TIpOIlecce MPOBENEHUsT paboT, YTO SIBIISI-
€TCsl OJJHUM M3 3JICMEHTOB IIPEBEHTUBHBIX MEP
K YIpaBICHUIO PUCKAMU B 00JIACTH TPOMBIIII-
JIEHHOW 0€30TaCHOCTH, OXPAHBI TPyJa U OKPY-
JKAIOIIEN Cpelibl.

B Mertoauke npuMeHeHbl CIEAYIOIINE TEP-
MUHBI C COOTBETCTBYIOIIMMH OIPEACTCHUSIMH:

HaGmtonarens — pabOTHUK OpraHH3alluu
Ipynmsr «JTYKOWJI», noapsiaHoit (cepBHCHOI)
OpraHU3aIluH UK TTOCETUTENh 00BEKTA, PErHCT-
pupyrolumii (HaOJIIONAOIINI) ONTACHBIC NCHCTBHSA,
YCTIOBUSL ¥ TIPOHUCIIECTBHSI O€3 TTOCIIEICTBHA.

OmnacHoe aelictue (Oe3aeiicTBre) — moBe-
JieHHe (TOCTYIOK) paObOTHHKA WK TPYIIITEL paboT-
HUKOB (PyKOBOIUTENCH U/WITH UCTIOTHUTEIICH ), B
pe3ynbraTe KOTOPOro BO3MOXHO HACTYIUICHHE
PHCKOBOT'O COOBITHSI / TPOUCIIIECTBUS B 001aCTH
I1b, OT u OC. Kak mpaBuiio, oracHble ACHCTBUS
CBSI3aHBI C HAPYIIEHUEM YCTaHOBIICHHBIX TPe0O-
aunii B oomactu 16, OT u OC.

OmnacHoe yCIIOBUE — YCIIOBHE (BHEIITHEE UITH
BHYTpEHHEE), HANPSIMYIO0 HE CBSI3aHHOE C MOBe-
JICHUEM PaOOTHHKOB, KOTOPOE MOXKET MPHBECTH
K PHCKOBOMY COOBITHIO / TPOMCIIECTBHUIO, SCIIH
€ro He MCIIPABUTh MJIM HE YUECTh IPHU BBIMOIHE-
HUU ACATEILHOCTH (OIIMOKH B IPOCKTHPOBAHUHU
00beKTa, OMACHOE COCTOSTHHE WJIH PaCIONOXKe-
HUE 00bEKTa, OMTACHBIE TIOTOJTHBIC YCIIOBHS U JIP. ).

[Monpsinaas (cepBUCHAas) OpraHU3aIHS
(TIONpSATINK) — IOPUIUIECKOES JIUITO WIIH WHIU-
BUAYAJIbHBIA MPEAIPUHUMATENb, BHIIOIHSIIO-
niee / OKa3bIBaroIIee 110 3aJJAHUI0 OPTraHU3alH
Ipymmsr «JIYKOWJI» (3aka3unka) orpeneneH-
HYI0 paboTy / yclyry Ha TepPUTOPHH €€ MPOU3-
BOJICTBEHHO-XO341CTBEHHOW JESITEIbHOCTH Ha
OCHOBAHHH 3aKJIFOYEHHOTO JIOTOBOPA.

[oTeHnuanbHOE HECOOTBETCTBHE — CHTYa-
1Hst, COOBITHE, KOMOMHAIIMS OOCTOSATENBCTB, KO-
TOpBIC TIOTCHIIMAILHO MOT'YT IPUBOAMTH K TPAB-
Me, 3a00JICBaHHIO PAOOTHUKA, BO3HUKHOBCHHIO
Ype3BbIUAHON CUTYaIMH, 3aTPA3HEHUIO OKPYXKa-
FOIIEH Cpepbl.

[IpoucmecTre 6€3 MOCIENCTBHI — HEXe-
JaTeNnbHOE COOBITHE, KOTOPOE MOIJIO NMPHUBECTH,
HO (haKTHUYCCKH HE MPHUBEIO K HETATUBHBIM I10-
CIICIICTBYSIM JIJIS JTEOAICH, MaTepHallbHBIX aKTH-
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BOB, OKPY)KaroUIeH cpeapl U pernyranuu ['pymnmsl
«TYKOMJI».

PykoBoauTens 00bekTa — PYKOBOAHMTENH
MIPOM3BOJICTBEHHOTr0 TO/Ipa3/ieJIeHus OpraHu3a-
win Ipymms «JTYKOWJI».

VYcnoBus Tpyna — COBOKYIHOCTH (pakTopoB
MIPOM3BOACTBEHHON CPENbl U TPYAOBOTO MPOIIeC-
ca, OKa3bIBAIOIIUX BIUSHUE Ha paboTOCIOCo0-
HOCTB ¥ 37I0pOBbE PabOTHUKA.

B Meroauke npuMEHSIOTCS CIENYOIIHE
cokpamienus: I1b, OT u OC — npomsblmeHHast
0e30macHOCTh, OXpaHa TPyAa U OKpyKaromas
cpena; KHO — kapra HaOIOIEHHUS OMAaCHOCTH.

B xone moBcenHEeBHOM IesATEIbHOCTH Ha
oowextax Ipynmbr «JIYKOWMJI» paGoTHukn
opranmsanuii I'pynmsr «JIYKOWII» u noxps-
HBIX / CyONOAPSAHBIX (CEPBUCHBIX) OpPraHU3aIInH,
a TaKXe MOCETUTENH O0BEKTOB OpraHU3alUl
I'pyrmsl «J 1YKOWJI» (paboTHHKY ApyrHX opra-
Hmsanuii Tpynmsl «JIYKOMJI») umeror mpaso
BBISIBIISITH OIACHbIE JEHCTBUS, YCIOBUS U TPO-
uciecTBUst 06e3 MocneNCTBHA (1aee — ormacHo-
CTH ), KOTOpPBIE MOTYT IIPUBECTHU K ITPOUCIIIECTBHU-
sIM / PUCKOBBIM COOBITHSIM.

WNudopmanus o mpaBe BHISBICHHS OTACHO-
CTel U olrcaHue MPOLeAyPhl PETUCTPALIUU OITac-
HOCTEW TOBOIUTCS J10 pAOOTHUKOB OpraHU3aIuil
I'pynmst «JTYKOWJI» 1 mompsiaHbIx / cyGnonps-
HBIX (CEpBUCHBIX) OPTaHU3AIMI IPU TIPOBEACHUHT
BBOJIHOTO MHCTPYKTa’ka M0 OXpaHe Tpyaa U mep-
BUYHOTO (TIOBTOPHOT'0) MHCTPYKTaXKa MO OXpaHe
Tpyna Ha paboueM MecTe, JUISi Yero COOTBET-
CTBYIOIIHE BOIIPOCHI BKIIFOUAIOTCS B TPOrPaMMBbI
HHCTPYKTaXEN 10 OXpaHe Tpyaa.

HNudopmaninio o BAXKHOCTH CBOEBPEMEHHO-
T'O BBISBJIEHUS OMACHOCTE U OMHMCaHHEe MpoIle-
JypbI pErUCTPAIMK OITACHOCTEH HEOOXOIMMO JI0-
BOJIUTB JIO ITOCETUTEIICH 00BEKTOB OpraHu3aIui
I'pynmst «J IYKOMII» npu npoBeneHuy BBOIHO-
r0 HHCTPYKTa)ka 10 OXpaHe Tpyrna.

s noKyMEeHTHpOBaHMUS OMAaCHOCTEN B
I'pymne «JTYKOMJI» B paMkax BbIIONTHEHNS G13-
HeC-TIPOLIECCOB IO JICHTU(UKAIIUH TPEOOBAHUI
1 OMaCHOCTEH, OLIEHKH PUCKOB U (HOpPMHPOBAHUS
TUTAHOB / IPOrPaMM MEPOTIPUSTUN, OMTUCAHHBIX B
CTO JIVKOMJI 1.6.6 «Cucrema ynpapieHus
MPOMBIIITICHHON 0€30MacHOCTBI0, OXPaHOH TPy-
Jla ¥ OKpYyKarolel cpeapl. YIpaBlIeHHE pUCKa-
MH U SKOJIOTUYECKUMH acreKkTaMm» [6].

[Ipennaznauenue KHO — Boneuenue pa-
6orHuKoB opranm3armii [pymms «J IYKOWI» u

Natural Systems and Resources. 2025. Vol. 15. No. 1
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MOJIPSITHBIX / CYOITOAPSIHBIX (CEPBUCHBIX ) Opra-
HU3aLMH, a TAaKXKe OCeTUTeNel 00bEKTOB Opra-
Hu3amii [pynmel «JTY KOWJI» B UICHTU(QHKAIIIO
OIACHOCTEH MPH BHITTOTHEHUH JIIOOBIX BHJIOB pa-
00T, IeATENFHOCTH, OKa3aHHE MOMIEPKKH KYITb-
TYpBl «aKTUBHOT'O BMEIIATEIBCTBA» B OMACHBIC
JEWCTBYsSI, YCIIOBUS U IPOUCIIECTBUS 0e3 Imo-
CIIEIICTBHI JUISI CBOCBPEMEHHOT'O TIPUHSTHS He-
00XOMMBIX MEPOTIPHUATHHN YIPABICHUS PUCKAMH
B oomactu I16, OT u OC, a Taxke BBISIBICHHE U
yCTpaHEHHE MPETOCHUTKH MPOUCIIIECTBUH/ PHCKO-
BBIX COOBITHI TyTeM CBOEBPEMEHHOI'O BHEpE-
HUsI HEOOXOMMMBIX MEPONPUSTHN YIpaBICHHS
puckamu B obnactu I1b, OT u OC.

bnanku KHO odopmisitores B BUje IBY-
CTOPOHHUX JIUCTOB paszmepoM B 1/3 ¢opmara
A4, pacriedaTbIBalOTCS Ha OyMa)XHOM HOCHTE-
ne. bmanku KHO pa3memniarorcst Ha BUJAHBIX U
JIErKOJIOCTYNHBIX MecTax B Kommanuu / opra-
Hmsanusax pymmst « 1YKOMII» B obucHsIX 1
MPOM3BOICTBEHHBIX IIOMEIICHHUSIX, B BATOHYHKAX
MacTepoB, OpUTaJa U APYrUX MECTax BBIMOJIHE-
HUsl pa0bOT Ha 00BEKTaX OpraHu3anuit [ pymmel
«JIYKOWII».

OTBETCTBEHHBIMU 33 YKOMILICKTOBaHHUE
onankamu KHO, a Takxe exXeHEBHYIO BbIEM-
Ky 3anonaeHHbix KHO sBnsorcs pykoBoauTe-
1 00BEKTOB, a B a/IMUHUCTPATUBHBIX 3JJaHU-
X — PYKOBOJUTENH CTPYKTYPHBIX TMOApa3ic-
JIEHWH, KypUPYIOLUe dKCITyaTalluio 3JaHu,
MOMETICHUH 1 MPHUIIETAIONINX K a JMHHUCTPATHB-
HBIM 3JIaHHSIM TEPPUTOPUH (llajee — PyKOBO-
TUTEIN OOBEKTOR).

[Ipu BBISBICHUH OMACHOCTH JIFOO0M padoT-
HUK / MOCeTHTENb opranu3anuu I pymmsr «JIY-
KOWJT» iy paGOTHUK MOAPSAHO#M / cyOmoapsi-
HO# (CepBUCHOI1) OpraHU3aIliU J0 3aIOTHEHUS
KHO moxer B ycTHO# (hopMe COOOIIUTh O BBI-
SIBJICHHOW OITACHOCTH JTMOO CBOEMY HENOCpPe-
CTBEHHOMY PYKOBOIUTEIIO, 100 pabOTHHUKAM
opranusauuu I pymmst «JTYKOMJI» (conpoBox-
JATOIIAM JTUIAM).

OcCHOBHBIE 3Tallbl yuyeTa U aHajlu3a orac-
HOCTEN IPUBENICHBI HA PUCYHKE 5.

PaGorHuku opranmusanmit ['pynmsr «JI1Y-
KOWJT» ¥ noapsAaHbIX (CEPBHCHBIX) OpraHHM3a-
IUH TP BBISIBIICHUH OMaCHOCTH, KOTOPast MOXKET
MPUBECTH K aBAPUIHHO ONTACHOMY ITPOHCIIECTBUIO
¥ HECYaCTHOMY CJyd4alo, JOJKHBI He3aMeIJH-
TENbHO TPOHH(POPMHUPOBATH 00 STOM PYKOBOIM-
Tens o0bekra. PykoBomuTenb o0beKTa JOIKEH
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A

DKOJOTHUSA U OXPAHA OKPY)KAIOUIEW CPEJBI

1. HABJITIOJEHHE H IMPHHATHE
HEZAME//THTE/IbHBIX MEP

* DIIACHBIE ,:[-E]"[CTB]I.I'( HITH ¥CI0BHA

* NMpoNCIIecTBHA Be3 mocaeACTBIL
* HCIOJIBE30BAHMNE MIPaBa Ha NPHOCTAHOBKY pafoTsi,
TpH HeoXOgHMOCTH

* MpeaI0EeHIIH N0 CHICK eHIH CTETTEHH PHCKOE H

Hab6monatenn

T* /
4. OBPATHAA CBA3b.
MOTHBAITHA.
H3BJIEYEHHEBIE YPOKH

- l'[DD]]l])Em[E ﬁEBDlIil‘.‘Hﬂrﬂ TMOB€IEHIIA H

ARTHEHOT'0 Y4aCcTHH
* H3BJeYeHHBIE YPOEI

AHAJTH3 TAHHBIX H
IITPHMEHEHHE
KOPPEKTHPYIOIHX
MEFPOIIPHATHH

+ perncrpama KHO B xypraxe yueta KHO

+ paspafoTEa SANHTHBIX MEP H Mep
KOHTPOIA CHCTEMBI YIPABIEHI

* BBIIOTHEHE KOPPEKTHPYIOMINX JeficTBI
M MpHMeHEHNE HHAeHEPHBIX PEnTenii

VIVUIIeHNI0 YCaI0BI TPYAa

2. O92OPMJIEHHE KHO

* sanomsenne KHO

+ mepegaua KHO pyxoBogurento ofbexta ams
PacCMOTPEHISA 1 BHECEHHA B EYPHATE YIeTa
KHO

PykoBonuTens 00beKTa

Puc. 5. Cxema yuera u aHanu3a npoucCIecTBUN Oe3 ITOCIeACTBHIA

He3aMeUIUTENbHO MPUHSITH MEPHI M0 yCTpaHe-
HUIO HAapyIIEHUH, B TOM YHCIIe TPH HEOOXOAUMO-
CTH IIPHOCTaHOBUTH PaboThI. [Ipu 3TOM HabIIIO-
natenb 3anonHseT u nepexaer KHO pykoBomau-
TENI0 00BEKTA.

Takxke 0 HEOOXOIMMMOCTH TPHOCTAHOBKH
paboT HaOIIOMATENh B BSKIUBOH (opMe CO00-
maer paboOTHHUKAM, BBITTOJHSIONUM PaOOTH Ha
obwekte opranmzanuu pynmsl «JTYKOWII».
[Tociie mpuoCTaHOBKK pabOT HaOIOmATENb 3a-
nonusier KHO ¢ ykazanuem B rpade «IIpeanpu-
HATBIE MEPOTIPHUSATHS HA MECTe» HH(OpMAIHH O
MPUOCTAaHOBKE, BO30OHOBJICHUH pa0OT U Iiepea-
€T pYKOBOJHMTEINIO O0BEKTa, a B IMHHUACTPATHB-
HBIX 3[]aHHSX amrapara yrnpaBieHHs] OpraHu3a-
unu pynmsr «JIYKOWI» — pykoBoauTeNio
CTPYKTYPHOTO TIOAPA3JIEICHUs, KYPHPYIOIIEro
SKCIUTyaTallMIo 31aHUM, TOMEIIEHUH 1 TpuJiera-
IONIHMX K aIMUHUCTPATUBHBIM 3IaHUSIM TEPPHUTO-
puii. PykoBomuTenb 00beKTa ¢ MOMEHTA IOJTY-

——— ()

yenust KHO B TeueHue 3 pabounx aHEH 3aHOCUT
uHpopMmaruio B KopropatrBHy0 nH(OpMAIIHOH-
uyto cuctemy PUCK I1b (manee — KNC PUCK
[1B6) ms yuera B XXypuane yuera Kapr HaOmro-
JICHU ST OTTAaCHOCTH.

Meroauka He MpeaycMaTpUBaeT YCTaHOB-
JICHWE TUTAHOBBIX MTOKAa3aTellel 1Mo YUCITy HaOIIto-
JICHU# Ui paOOTHUKOB opraHu3anuii [pymmb
«JIYKOIJT» nnu paGoTHHKOB MOAPSIAHOM (cep-
BHCHOM) opranu3anud. J{ist apdexruBHOi pabo-
Thl BaXKHO KauecTBeHHOe odopmieHne KHO, a
HE UX KOITUYECTRBO.

PykoBoguTenun o0BEKTOB TONMKHBI pac-
cMmatpuBaTh 3anonHeHHpie KHO u mpoBepsTh
COOTBETCTBHE U JIOCTATOYHOCTH IPUHATHIX HE-
3aMEUIMTENIbHBIX JCHCTBHIA, U, B ClIydyae HE00-
XOIMMOCTH, Ha3HA4YaTh KOPPEKTHPYIOIIFE MEPOIT-
PHSITHS M OTBETCTBEHHBIX 32 UX BhINONHEHHE. [Tpn
nonyuyennu KHO pykoBoauTenn o0beKTOB Opra-
Hu3ytoT peructpanuio nanabix B KUC PUCK I1b
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1 KOHTPOJIMPYIOT BBITIOJTHEHUE BCEX TpeJiarae-
MBIX JEUCTBUI U KOPPEKTUPYIOLIUX MEPOIpUs-
THH, a TaK¥Ke IIPU HEOOXOIMUMOCTH MOJIEPIKHBa-
10T OOpaTHYIO CBSI3b C HAOIIOIATENEM.

IIpu Buecenun ceenenuit 3 KHO B KUC
PUCK IIb pykoBoauTenau 00bEKTOB HAOKHBI
OCYIIECTBIISITH aHAIIU3 3alUCel, YTOOBI Onpesie-
JIUTH, OTHOCSITCS JIM BBISIBJICHHBIC OMTACHOCTH K
MPOUCHICCTBUSIM 0€3 MOCIEACTBHIA MM HET.
B cityuae ecnu BBISIBIICHHASI OMACHOCTD SIBIISICT-
csl TIporcIIecTBHEM 0Oe3 TOCIEACTBUM, PyKOBO-
nurend oobekToB u3MensoT B KMC PUCK I1b
KaTeropuio JIaHHOW OMACHOCTH Ha KaTEerOpHIo
«IPOUCIIECTBHE 0€3 MOCIEICTBHIN.

PykoBomuTens 00beKTa MPOBOIUT padoOTy
IO BBISIBIICHUEO KOPEHHBIX TPUYHH ITPOUCIIIECTBUS
0e3 TOCIEeNCTBUI B 1ESIX Pa3pabdOTKH KOppeK-
THUPYIOIIUX MEPONPUSITHH, HATIPaBJICHHBIX HA He-
JIOMYLICHUE aHAJIIOTMYHBIX npouciectsuil. Ilo
pe3yabraTaM IpoBeIeHHON paboThl odopmIiser-
cst CripaBKa O BBISIBIICHHH KOPEHHBIX TIPHYHH BO3-
HUKHOBEHUS MTPOUCIIECTBUSI O€3 MOCIIEACTBUH.
Bce npencraienHblie npemioxkenus, ohopmIIeH-
ueie KHO, nomkHbl GUKCUPOBATHCS PYKOBOIH-
TeneM oObekta B JKypHane yuera Kapr HaOmro-
JICHUSI ONTACHOCTH.

Koppekrupytompe MeporpusITHsi, yKa3aHHbBIC
B KHO, paccmarpuBarorcst Ha ypoBHE pyKOBOAU-
TeNel CTPYKTYPHBIX MOIpa3AeieHnid OpraHu3ali
I'pynmer «JTYKOWMJI». Takske MpeuioxeHus Bbi-
HOCSITCSL Ha paccMOTpeHne paboyell TPyNIBI 110
otieHke puckoB B oosactu I16, OT u OC, skomo-
THYECKUX ACTIEKTOB JIJISl UX Y4eTa B COOTBETCTBUHU
¢ TpeboBanusamu CTO 1.6.6 «Cucrema ynpasie-
HUS TIPOMBINIUICHHOW 0e301MacHOCTHIO, OXpaHOi
TpyAa U OKPY)Karolel cpenbl. YIpaBlIeHUE pUcC-
KaMH ¥ SKOJIOTMYECKUMH aCTIeKTaMuy.

Bce ohopmirennsie KHO, a Taroke pesyib-
TaThl aHAJIH3a BBISIBIICHHBIX OMTACHOCTEH 1 KOPPEK-
THUPYIOIIUX MEPOTPUATHH PacCMaTPUBAIOTCS HE
pexe deM | pa3 B MOJNyroAue Ha COBEMIAHUSIX B
CTPYKTYPHBIX TMOJpa3JeieHUsIX OpraHu3anui
Ipymms1 «JTYKOMJI» no Borpocam IT6, OT n OC.

B cnydyae pa3paboTKu KOPPEKTHPYIOLMIUX
MEpOIPUATUH PYKOBOAUTENb O0BEKTA JIOIKEH
KOHTPOITUPOBATh UCTIONHEHUE ITUX MEPOIPUSITUI
JI0 TIOJTHOTO MIX UCTIONTHEHHSI U TIPOCTaBJISIET CO-
OTBETCTBYIOIIYI0 OTMeTKYy B JKypHane yuera
Kapr HabGirofieHust ONacHOCTH.

OnauM 13 3¢ QEeKTHBHBIX METOIOB KOMMY-
HUKaLMHU A7 pyKOBonUTeNel (3amecTuteneit
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pykoBoauTeneit) opranuzauuil I'pynmsr «JIY-
KOWJI», a Takke pyKOBOASIIMX PaGOTHHKOB
[TAO «JIYKOWJI» sensercs JNIEMOHCTpaIHs
CBOMX JIMJIEPCKUX KA4eCTB, PUBEPIKCHHOCTH K
oXpaHe TpyJa U MOJJICPKAHHUIO KYIbTyphl 0€30-
MAacHOTO MPOW3BOJICTBA TOCPEICTBOM IOCEIIe-
HUS IPOU3BOICTBEHHBIX 00bEKTOB OPTraHU3aIUi
I'pynmsr «JIYKOMII», a Takke MpOBEIEHHs MO-
HUTOPHHTa 6e30MaCHOCTH POBEICHHS PadoT (BH-
JIeTh U 3aKpeIuITh Oe30MacHoe MOBENICHNE; BU-
JIeTh U KOPPEKTHPOBATh HEe Oe30MacHOe MOBee-
HUE, BMEIIMBATHCS M OCTaHABIMBATH OMACHYIO
paboty), IpUHIUMATh Y4acTUE B BBISIBIICHUH TIPO-
WCIIIECTBUH 0€3 MOCIeICTBHA, TPU3HABATH U TIO-
olIpATh 0e30macHy paboTy ¥ 00ecreurBaTh
pecypehl JUTsl yCTpaHEHUS BBISIBIICHHBIX HECOOT-
BETCTBUI.

PykoBonuTenn o0OBEKTOB AOMKHBI 00ecIe-
YUBATh YCTAaHOBJICHHE 00paTHOM CBSI3H C HAOIIO-
JaTensMH 10 BompocaM, ykazanHeiM B KHO.
PykoBomuTenu 00bEKTOB AOMKHBI HHPOPMHUPO-
BaTh PaOOTHHKOB, pa0OTaIOMMX Ha OOBEKTE, O
BBISIBJICHHBIX ITPOMCIIECTBHX O€3 MOCIIeCTBUH,
pe3yabraTax COBEIaHHA, TPUHSATHIX PEHICHUSIX,
a TAKOKe BBITIOIHEHHBIX, 00 3aIUTaHUPOBaHHBIX
K BBITIOJTHEHHIO KOPPEKTUPYIOIIMX MEPOIIPHSITH-
ax. B ciydae perucrpanmu npoucuiecTBuil 6e3
MOCJIEACTBUH, B IIEISIX O3HAKOMIIEHUS paOOTHU-
xoB opranmsanuii Ipynmsr «JIYKOMJI» u nox-
PAIHBIX (CEPBUCHBIX) OpraHU3aNN PyKOBOAUTEND
CTPYKTYPHOTO TOJIpa3/ciieHUus OpraHu3aluu
Ipymmst «JTYKOMJI», Kypupyroliero aesTenb-
HOCTB 110 obecniedenuto TpedoBanuii [1b, OT u
OC, nomkeH HHUIMUPOBATh U3JAHUE CKEKBAP-
TaJbHBIX OrOJIeTeHeH «VI3BICUCHHBIE YPOKU» U
pa3MeleHne X Ha CETeBOM pecypce U Ha BUJI-
HBIX MeCTax Ha 00OBbEKTax W B aJJMHHHCTPATHB-
HBIX 37aHHAX opranu3amuii [pymms «J TY KOMJI».
bromerens «3B1e4eHHBIE YPOKU» UCIOIb3YET-
Csl pyKOBOJJUTEISIMH OOBEKTOB TIPU TIPOBEICHUH
WHCTPYKTaKEH W TPEIOTBpAIlCHHH PHCKOB Ha
MOJOTYETHBIX O0BEKTaX.

Wudopmanus o BEISIBICHHBIX OMACHBIX YC-
JIOBUSAX, JISWCTBUSX M TPOUCHIECTBUAX 0€3 I0-
CIIENICTBUI JIOJDKHA TPEIOCTABISATHCS OTBET-
CTBEHHBIM Pa0OTHHUKOM CTPYKTYpPHOTO ITO/Ipa3-
nenenus oprauusamuy Ipynmst «JTYKOWII», ky-
PUPYIONIETO NEATEIBHOCTh MO 00ECTIeUeHHIO
tpedoBanuii [16, OT u OC, B cTpyKTypHOE MOJ-
pasnenenue ITAO «JIYKOWJI», kypupyromuiee
JesATeTbHOCT 10 obecriedeHuto TpedboBanuii [16,
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OT u OC, myTeM 3alOTHEHHUS COOTBETCTBYIOIIEH
¢dopmer OTuera Mo y4ery M aHalIu3y ONacHOC-
teit B KUC PUCK TIb.

3akjaoyenue

PaccMoTpeHHas MeTOIMKA yueTa U aHaJIHU-
3a MPOUCIISCTBUN 0€3 MOCICACTBUM, pa3pado-
tannas [TAO «JIYKOWJI» u anpoGupoBanHas B
000 «JIYKOWJI-TTepMb», HAXOAUTCS B HACTO-
simee Bpemst OO0 «PUTIK» Ha cramuu BHe-
npenus. B coorBerctBuum ¢ Ilonutnkoii B oonac-
tn 16, OT u OC, B mensix CHWXCHUsI yPOBHS
TpaBMaru3Ma Ha npennpusatusax Ipynnsr JIY-
KOIJI, Buenpenne 8 000 «PUTDIK» meronu-
KU y4eTa ¥ aHajm3a MPOUCIIeCTBUH Oe3 moce-
CTBHH IIO3BOJINT B IMEPCIIEKTUBE U3MCHUTDL 11O~
XOJl K CHIDKSHHIO TpaBMaTH3Ma OT pearupyrolie-
r'0 Ha IPEAYNPEK AN, YCTPAHUTD MTOTCHIIH-
aJIbHBIE IPUYUHBI CEPbE3HBIX HAPYIICHUH, NpsI-
MBIX U KOCBCHHBIX IMOTEPhL OT TpaBMaTui3ma, I10-
BBICUTb YPOBEHb KYJIBTYPhI 3KOJIOTHUECKOU U IIPO-
MBIIIIICHHOM 0€30I1aCHOCTH.
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