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Cratbsl OCBSIIIIEHA UCCIIENIOBAHMSIM 110 M3yUEHHIO BIMSHHS (DUTOHIIMIHBIX CBOKCTB J{y0a, MPOM3PACTAIONIEro B HACAK-
JICHUSIX JIECONApKOBOW 30HBI I. BopoHeka Ha pocT M pa3BUTHE TyOOBBIX OpeXOTBOPOK. LIenbio sBsieTcs M3ydeHre BpeauTeneit
Jty0a — TyOOBBIX OPEXOTBOPOK — MEJTKHX JICTAIOIIMX HAceKOMBIX. CaMKka OpEXOTBOPKH JIeJIaeT PH MOMOILH SIAIEKIIaja YKOI Ha
JHcTe Iy0a ¥ OTKIIa/IBIBAET B ATY PAHKY SIMI0, KOTOPOE HAYMHAET Pa3BUBAThCS, a PSIOM JIXKAIlye KIETKH U TKAHH JICTA HAY-
HalOT 00Pa30BHIBATH «OPEILEK» WK Tajul. Bckope n3 siina BUTYIUISETCS JIMYMHKA M HAYMHAST paboTaTh CBOMMHU YENTIOCTSMU.
Bcé nmiinHOYHOE pa3BUTHE MPOMCXOIUT B Tajuie. BBIXOMUT, 4TO HAYMHAS C MOMEHTA OTKJIGIKH SHIIO, a 3aTeM JIMYMHKA BO BCE
BpEeMsi CBOETO PA3BUTHSI HAXOJATCS B CAMOM TECHOM COCEJICTBE C PACTUTENBHBIMU TKAHAMH U UX (DUTOHIIMIAMHU. 3HAUUT, TKAHH
JIMCTBEB Jy0a HE SIOBUTHI VTSI JIMTIMHOK OPEXOTBOPOK. MeX Ty TeM XOpOILIO U3BECTHO, UTO JIETydre (DUTOHIIUIBI JICTHEB J1y0a
SIBJISIFOTCS SIIOM JIJI1 MHOTHX MHUKPOOPTaHM3MOB, B TOM YHCIIE OYeHb CTOMKHUX, HApUMep, ISl AU3EHTepUiHON nasodku. [Tpu
OTKJIAJIKE SIMII B TKAHH JIMCTa HACEKOMBIE O0s3aTENIbHO PAHSAT ero. FIMEHHO paHeHHe JIKCTa YBEJINYMBACT «IIPOMYKIUIO» (Pu-
TOHIW/IOB, HO ATO OCTa€rcsi Oe3 TOCIEICTBHIT s HACEKOMOTO, PHUCIIOCOOMBIIIETOCS K (PHTOHIMIIAM JTyOOBBIX JIMCTheB. Takas
TIPHCIIOCOOIEHHOCTh HEKOTOPBIX HACEKOMBIX K STOBUTHIM (DUTOHIIMIAM TIOpaKaeT B OIMHAKOBOW Mepe yueHbX. OmHou u3
BOKHEUIIIMX TPUYMH CAaHUTAPHO-TUTMEHWYECKOTO BIMSIHUS Jieca SIBJSIETCS] aHTHMHUKPOOHOE BO3/IEHCTBHE (DUTOHIIMIOB, KOTO-
Ppbl€ BBIIEISIIOT PACTUTENFHBIMU OpTaHM3aIMsAMY, TaK KaK OHHM UTPAIOT BOXKHYIO POJIb B XMMHUYECKOM B3aHMOJIEHCTBUN pacTe-
HHI B (DUTOIIEHO3aX, YTO ObLIO JToka3aHo paboramu H.I'. Xomomroro, A.JL. Xonomaxoro, A.JI. UecoBennoii (1987) — konudecTBO
(PMTOHIIMIIOB ¥ MIX AaKTUBHOCTB Y OZIHOTO ¥ TOT'O JKE BUJIa MEHSIETCS B 3aBUCUMOCTH OT YCIIOBHH MECTOIPOU3PACTAHHH TyOpaBbL.

KaroueBbie c10Ba: 0OpexoTBOPKH, MOPOCIIEBbIE 1yOpaBbl, (PUTOHIMABI, aHTUMUKPOOHAS! aKTUBHOCTb.

INFLUENCE OF PHYTONCIDE PROPERTIES OF OAK PLANTATIONS ON THE GROWTH AND
DEVELOPMENT OF OAK GALLFLIES IN COPPICE OAK FOREST IN URBAN GREEN BELT OF VORONEZH
PhD in Biology I. M. Kazbanova
Federal State Budget Education Institution of Higher Education «Voronezh State University of Forestry and Technolo-
gies named after G.F. Morozov», Voronezh, Russian Federation

Abstract
The article is devoted to research on the effect of phytoncide properties of oak grown in plantations of forest and park area
of Voronezh on the growth and development of oak gallflies. The aim is to study the oak pests - oak gallflies - small flying in-
sects. The female of gall wasps makes injection on an oak leaf using the ovipositor and lays eggs in the wound, which is begin-
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ning to develop, and the next underlying cells and tissues begin to form sheet "nut" or plant gall. Soon the larva hatches from the
egg and begins to work its jaws. All larval development occurs in the gall. It turns out that from the time of laying the egg and
then the larva during all the time of its development are in close proximity to the plant tissues and phytoncides. So, oak leaf tissue
is not toxic to the larvae of gallflies. Meanwhile, it is well known that volatile phytoncides of oak leaves are poisonous to many
microorganisms including the very resistant, for example, for the dysentery bacillus. When laying eggs in the leaf tissue insects
necessarily hurt it. Namely wound leaf increases the "production” of phytoncides, but it remains without consequences for the
insect to adapt to phytoncides of oak leaves. This adaptation of some insects to poisonous phytoncides affects equally scientists.
One of the major reasons of sanitary and hygienic influence of the forest is the antimicrobial effect of the volatile, which secrete
plant organizations as they play an important role in chemical interaction of plants in phytocenoses, that was proved by the works
of N. G. Kholodny, A. L.Kholodny, A. L. Chesovennaya (1987) — the number of phytoncides and their activity in one and the

same species varies with conditions of oak forest location

Keywords: gallflies, coppice oak forests, phytoncides, antimicrobial activity.

B cBsI3M ¢ HEZOCTATOUHBIM YHCIIOM ONBITOB 10
W3YYCHUIO OaKTEPUIMIHOCTH JIETYYHX BBIICICHUM
Jy0a B €CTECTBEHHBIX YCIOBUSIX TPYAHO C/ENATh KaKHe
— b0 BBIBOIBI 00 OCOOCHHOCTSX BBIACICHUMH, 00Y-
CIIaBJIMBAIOINX YBEJIMYEHHE YHCIEHHOCTH I1aTOIeH-
HbIX Oaktepuid. Mccnenosanust T.B. CrapoBoiiToBoii 1
E.C. Jlaxno (1967) [1, 4, 5, 10], emé pa3 yoexmaroT B
TOM, 4YTO TIpoOjeMa U3y4eHHs OaKTepUIIMIHBIX
CBOMCTB JIeTy4nX (PUTOHIMIOB Ay0a B pa3M4HBIX yC-
JIOBUSIX TIPOM3pAcTaHus aKkTyajbHa U TpeOyeT paspe-
LIEHWsT TyTeM HHTEHCU(HUKAIMKA WCCIEIOBaHUH 10
IAHHOU TeMe.

JlokazaHo, 4yTO paHeBbIe (DUTOHIUIBI Ay0a Ye-
peluaToro OKa3blBalOT CHIIbHOE OAKTEpUIMAHOE Jei-
ctBue Ha Bo3Oymurteneil mnaparuda. Ilo gaHHBIM
B.I'. I'pamennnkoii (1952), npu HaBecke H3MeEIbYEH-
HBIX JINCTHEB Jy0a, paBHOW | I M MPH TPOJOIKHUTENTb-
HOCTH omapenusi 2 yaca, norudmo 90 % xierok (uc-
nonb3oBanue yamu Ilerpu). B.paratyphi  «By.
C.C. CkBopuoB (1964) cooOrimin 0 BEICOKOH aHTUMUK-
pOOHOW aKTHBHOCTH DPaHEBBIX (DPUTOHIIMIOB JIUCTHEB
Iy0a 1O OTHOIIEHHIO K KUIIEYHOW M CEHHOW Majoy-
KaM, KOTOpbIE MOJHOCTHhIO MOAABIUTUCH NPH HaBECKe
pactutensHOro Marepuasia B 1 rpamm. B ombiTax
B.H. Bnacroka (1970) B 30He neiicTBHsS paHEBBIX (u-
TOHIIMOB Ay0a YepenrdaToro B NepUO C Mas 110 HIOHb
pasBuBasiocb 40-50 % xnerok E.coli B mrpuxoBbIx
noceBax 3Tod Oakrepum B uamku lletpu. Bricokas
aHTUMHUKpPOOHAsI aKTUBHOCTB JIUCTHEB Jay0a ueperrda-
TOTO K KJIETKaM 30JI0THCTOTO M OEOro cTaduiIOKOKKOB
ormevasock A.C. Cnaxosoit u B.H. Konoanopoit
(1979) B ycioBusx r. Boponexa. McciaemoBanus ¢
OOl OYEBHHOCTHIO ITOKAa3bIBAIOT, YTO PAaHEBBIE

¢uroHIMBl nyba yepemrdaToro oOnangaroT OoJbIIeH
0aKTepUIUAHOCTHIO, MOJABIISS POCT MHOTHX ITaTOI€H-
HBIX MUKpOOpPraHu3MoB. bornee c1abbiMu y BUIOB poja
Quercau okazanuch OaKTEpPHIMIHBIE CBOWCTBA Mep-
BUYHBIX JIeTyuux Bbinenenuii nyoa. [lo X.JI. "anmkee-
By (1953), poct kierok Oenoro craduioOKoKka Ha He-
MOBPEXIEHHBIX JIUCThAX y0a YepenrdyaToro IOJHO-
CTBIO MpeKpaliaercs JTumsb yepes3 10 gacos.

Bereranmonnass ~ quHamMuka — (QUTOHIUAHBIX
CBOMCTB JpEBECHO-KYCTAPHUKOBBIX IIOPOJ BIIEPBbHIE
obuta ormedena [1.U. Bperanessim (1954) [5,6,8], ko-
TOPBIA YCTaHOBMII, YTO HAMBBICIIAsl aKTUBHOCTH (PHUTO-
BBIJIENUTENE HAOMI0aeTCsl Y OKOHYATENbHO C(hOPMHU-
POBABIIErocs JINCTA, B TO BPEMsI KaK OCEHHEe — 3UMHHE
MOYKH OOJBIIMHCTBA JPEBECHBIX MOPOJA HE (DPUTOHIIU-
Il B manmpHeleM ce30HHBIN XapakTep (GUTOHIUIHO-
CTH TIOATBEPAMIA WCCIEAOBAHUS psiia aBTOPOB, IIPO-
BE/ICHHBIC B PA3JIMYHBIX JECOPACTUTEIBHBIX YCIOBHSIX.
(denosa, 1964; Uyoununze (1964), Kpbuios, [Ipsoxau-
koB, (1965); Yamun (1969) u ap. A.H. IIpsoxHUKOB
(1968, 1971) [2, 4, 6], u3y4unB OAKTECPUITUIHBIC U TIPO-
TUCTOLM/HBIE  CBOMCTBa  KOMIUIEKCA  JPEBECHO-
KYCTapHHKOBBIX TIOPOJ, YCTAaHOBHWJI, YTO PAaCTCHUS B
npezenax rpynn (UTOHLUAHOCTH, BBIJEJICHHBIX 10
BEJIMYMHE U CHEKTPY OaKTEepUIMIHBIX CBOMCTB, CXO[-
HBI MEXy COOOH U 1O CTeleHH TYOUTENbHOro JeicT-
BUS HA TIPOCTEHIITNE OPTaHU3MBI.

MeTtoaunka uccjie10BaHUM

Hamm uccienoBaHust IpOBOJWINCH B HACAXK/IE-
HUSIX JIecOonapKoBOM 30HHBI I'. BopoHexa, Biitoyaroeit
necHble MaccuBbl [IpaBoOepexHoro, JKMBOTHHOBCKO-
ro, yactuuHo JleBoOepexxHoro necHuuecTB. Hacaxe-
HUSI COCTOSIT UCKIIFOUUTENBHO M3 MOPOCIEBBIX AK3EMII-

Jlecorexunueckuii s;kypuaJa 1/2017 77



IIpupoaononb3oBanue

JSpoB Ay0a YepemrdaToro M SBISIOTCS, 110 MHEHHUIO
npodeccopa M.C. UepHoOpoBIICBa, TpEThel, UYeTBEp-
TOW MOPOCIEBOM reHepauueil.

Meroarka HCCIEIOBaHUA COCTOsUIA B TIPOBElE-
HHUHU psfia TOBTOPHBIX DKCIEPUMEHTOB OTOHPAIUCH JIH-
CThs Jy0a C YepelikaMy Ha KOTOPBIX Pa3BHBAIIKCH Tajl-
JBl TyOOBBIX OpeXOTBOPOK. OTOMpaNuCh JMCThS, Ha
KOTOPBIX Pa3BUBAIUCH TajlIbl SONTOKOBUIHOW OpEXO-
TBOPKH TaK KaK B HACKICHUSIX JICCOMApPKOBOW 30HBI
OHa MOJy4aja HauOoJNbIlee PaclpOCTPaHEHUE HA BCEH
TeppUTOpHUH 3esieHol 30HbI T. Boponexa (V.M. Ka30a-
HoBa 2000-2004) [4, 6, 10]. PacturensHoe chipbe (JTU-
CThsl Iy0a C YeperikaMu) U3MeTbYanoch 0 KAIIUIbI 1
MOMEIIATIOCh B MUKpOCKOI B yarike [lerp. Ha BHyTpeH-
HIOIO TTOBEPXHOCTH YaIku [leTpu momMernianach KyibTy-
pa (B JaHHOM Ciydae — OAKTEpHH CCHHOMW Majouku). B
TeueHue onpene’aéHHoro BpemMeHu — (1 MUH.) Benmuch
HaOMIOZIeHNs 33 TOBEIEHNEM MHUKPOOPraHu3MoB. Duk-
CHPOBAJIOCh M3HAYAJIBHOE KOJIIMYECTBO MHKPOOPTaHM3-
MOB B cpejie ¥ yucio norubmmux. [lo nporeHTHOMY co-
OTHOIICHUIO TOTHONIMX MHKPOOPTaHW3MOB K HAYallb-
HOMY MX KOJHYECTBY B Cpelle MeNalncCh BBIBOABI O (HH-
TOHIMAHOCTU. B psine ciaydaeB aisi cpaBHEHHsI, 00bsIC-

HCHUA W HaI'JBIAHOCTU AaHHBIX HCIIOJIB30BAJIM ITOKa3a-
100

Tenp PA — u aKTI/IBHOCTB(l)I/ITOHHI/IZ[OB BbIpakKajin B
MUH.

YCIIOBHBIX €MHUIAX (PUTOHIIUAHOCTH — 1 MuH. [2, 4, 8,
10]. (MoxoBa, 1964; Matsees, 1972; Konnpatiok, Ma-
moruH; Kynuna, 1985). Hammm vccnenoBaHus IpOBOIHU-

JIUCh Ha TPOOHBIX IUIOUIAASX B PAa3IMYHBIX YCIIOBUSX
MPOU3pacTaHusl Tyda YeperryaToro B MecTax, Ijie Hau-
Oonee BcTpeyaema SI0JIOKOBHIIHASE OPEXOTBOPKA TaK Kak
OHa Hambollee BCTpeyaemasi B paiOHe HCCIIENOBAHUIM.
W3ydenue pazaudHbIX (QOpPM JIMCThEB 1y0a, Mpouspa-
CTAIOIIET0 B Pa3JIMYHBIX YYacTKax JIECONAPKOBOH 30HBI,
00J1a1af0T BBICOKOW (PUTOHIIUTHOCTHIO.
Pe3yabTaT Hcceq0BaHMii M BHIBOABI

1. YcraHoBieHO, 4TO 1y0 4Yepeuryarslii Bbize-
JsieT (GUTOHLU/BI TIOYTH KPYIIIBINA TOJ, OMHAKO, AKTHB-
HOCTb OCEHHEE — 3MMHHX II0YeK 110 CPAaBHEHHIO C 3elie-
HBIMH JIUCTHSIMU 3HAYUTEIILHO HIDKE.

2. B TeueHHe CYTOK aKTHBHOCTH (DUTOHIIMIOB
IpeTepIieBaeT CYyIIeCTBEHHbIe KoieOaHus. Makcu-
ManbHas (UTOHIMIHOCTh HAOIIONAETCS B JHEBHOE
BpeMs. XapaKTep CYTOUHBIX KojieOaHWH aKTUBHOCTHU B
TEUEHHE BETECTAIlMOHHOIO Iepruoja MpPUOIU3UTETHHO
OJITHAKOB.

3. Hacaxxnenust nyba BBLAEIAIOT HauOoee ax-
TUBHBIE BEILIECTBA B CPEIHEM BO3pacTe.

4. Ha ¢puTOHIMIHYIO aKTHBHOCTD y0a 3HAYH-
TENFHO BIUSIIOT (pa3a CE30HHOI'0 Pa3BUTHS M BO3PAcT
Hacaxxenus (Marsees, 1972).

5. HaunHas ¢ MOMEHTa CBOEro pa3BUTHUS Ope-
XOTBOPKH HAaxOJSATCSI B TECHOM COCEIICTBE C pacTH-
TENLHBIMA TKaHSMHU 1y0a, KOTOpBIE HE SIOBHUTHI IS
JIMYMHOK OPEXOTBOPOK M OKa3bIBAIOT Ha HUX JIMIIb
OaKTepUIIUIHOE ICHCTRHE.

Bubéanorpaguyecknii cnucox

1. Kapenuna, B. . ®uronimnnbie cBoiictBa pasubix pactenuii [Tekcr] / B. W. Kapenuna / ®dutoHuup! : c0. Hayd.

uccnenoBanuii / B. W. Kapemina. — Tomck : Kpacroe 3nams, 1944. — C. 70-86.

2. Toxwun, b. I1. Buonormdeckast ponb guronimnos [Texcr] / b. I1. Tokun / @uToHIME! : 04epKH 00 aHTUCENTTHKAX

pacturenbHoro npoucxokaeHus. — M. : za-so AMH CCCP,1948. — C. 141-154.

3. Aiizenmat, b. E. ®utoHimsl, X Oronoruyeckast pojib U 3HAYSHUE I MEIMIIMHBI U HAPOIHOTO X03siicTBa [ Tekcr)
: yueb. mocodwre / b. E. Aizenman, A. E. Bounmapenko, B. I'. JIpo6otsko. — Kues : AH Ykp.CCP, 1967 —373 c.
4. Pommna, B. JI. K Bonpocy 00 m3MeHeHWH (UTOHIMAHOW aKTUBHOCTH B TOAMYHOM IMKIIE Pa3BUTHS TOYEK

npeBecHbIx nopo [Texcr] / b. I1. Toxun // L{eneOnbie sl pactenuit. — J1. : Jleanspar,1967. — C. 56-61.

5. Toxun, b. TI. ®uToHIMARL, UX POJb B MPHUPOAE U 3HAYCHUE i MemuimHbl [Tekcr] : ¢O. ucciaemoBanHumii /

b. IL Tokun. — M. : zp-so AMH CCCP,1952. - 335 c.

6. bpeianes, 1. Y. OUTOHIIMAHOCTE OCHOBHBIX JIPEBECHBIX M KYCTAPHHKOBBIX TMOPOJ 3€JE€HOM 30HBI T. MOCKBBI

[Texcr] : aBTOped. auc. ... kaun. c.-x. Hayk / I1. Y. bperanes. — M., 1954. —20 c.

7. Kaz0anosa, 1. M. ®ayHa 1yOOBBIX OpPEXOTBOPOK B MOPOCICBBIX TyOpaBax 3eEHOI 30HBI I. BopoHexa [Tekcr] /

. M. Kaz6aHoBa // JIecHbIe KyJBTYPHBI U CETIEKIIUS : MaTep. Hayd.-TpakT. KoHd. — Boporex, 2005. — C. 45-48.

8. Physicochemical properties and antioxidant capacity of oak (Quercus resinosa) leaf infusions encapsulated by spray-drying
[Text]/ José Alberto Gallegos-Infant [et al.] // Original Research Article Food Bioscience. — Vol. 2, June 2013. —Pp. 31-38.
9. Time-lapse synchrotron X-ray diffraction to monitor conservation coatings for heritage lead in atmospheres polluted

78 Jlecorexnnmueckuii :xypnaa 1/2017



IIpupoaononb3oBanue

with oak-emitted volatile organic compounds [Text] / Rosie Grayburn [et al.] // Original Research Article Corrosion Science. —
Vol. 82, May 2014. — Pp. 280-289.

10. Relative importance of multiple scale factors to oak tree mortality due to Japanese oak wilt disease [Text] /
Michio Oguro [et al.] // Original Research Article Forest Ecology and Management. — 2015. — Vol. 356, 15 November.
—Pp. 173-183.

References

1. Karelina V. L, Tokin B. P. Fitoncidnye svojstva raznyh rastenij [Fitoncidnye svojstva raznyh rastenij] Fitoncidy:
sbornik nauchnyh issledovanij. [Phytoncides: collection of scientific research]. Tomsk, 1944, pp. 70-86. (In Russian).

2. Tokin B. P. Biologicheskaja rol’ fitoncidov [Biologicheskaja rol' fitoncidov] Fitoncidy: ocherki ob antiseptikah rasti-
tel'nogo proishozhdenija [Fitoncidy: ocherki ob antiseptikah rastitel'nogo proishozhdenija] Moscow, 1948, pp. 141-154.

3. Ajzenman B. E., Bondarenko A. E., Drobot'ko V. G. Fitoncidy, ih biologicheskaja rol' i znachenie dlja mediciny i narodnogo
hozjajstva [Fitoncidy, ih biologicheskaja rol' i znachenie dlja mediciny i narodnogo hozjajstva] :. - Kiev, 1967, 373 p. (In Russian).

4. Roshhina V. D. K voprosu ob izmenenii fitoncidnoj aktivnosti v godichnom cikle razvitija tochek drevesnyh
porod [To the question about changing the phytoncide activity in the annual cycle of development of the buds of tree
species]. Celebnye yadi rasteniy [Medicinal poisons of plants]. Leningrad, 1967, pp. 56-61. (In Russian).

5. Tokin B. P. Fitoncidy, ih rol' v prirode i znachenie dlja mediciny: sbornik issledovanij [Phytoncides, their role
in nature and importance for medicine: collection of studies] Moscow,1952, 335 P. (In Russian).

6. Bryncev P. 1. Fitoncidnost' osnovnyh drevesnyh i kustarnikovyh porod zelenoj zony g. Moskvy: avtoref. kand.
s.-h. nauk. [Phytoncide of major tree and shrub species of the green zone of Moscow: author. cand. of agricultural
sciences] Moscow, 1954, 20 p. (In Russian).

7. Kazbanova 1. M. Fauna dubovyh orehotvorok v poroslevyh dubravah zeljonoj zony g. Voronezha [Fauna of oak
gallflies in coppice oak forests in the green area of Voronezh] Lesnye kul'tury i selekcija : materiali nauchno-prakt. konf. [Forest
cultures and selection: materials of scientific and practical conference]. Voronezh, 2005, pp. 45-48. (In Russian).

8. José Alberto Gallegos-Infant, Nuria Elizabeth Rocha-Guzman Rubén Francisco Gonzalez-Laredo, Luis Medina-
Torres, Carlos Alberto Gomez-Aldapa, Luz Araceli Ochoa-Martinez, Cecilia Eugenia Martinez-Sanchez, Betsabe Hernandez-
Santos, Juan Rodriguez-Ramire Physicochemical properties and antioxidant capacity of oak (Quercus resinosa) leaf infusions
encapsulated by spray-drying Original Research Article Food Bioscience. Vol. 2, June 2013. pp. 31-38.

9. Rosie Grayburn, Mark Dowsett, Michel De Keersmaecker, Eric Westenbrink Time-lapse synchrotron X-ray
diffraction to monitor conservation coatings for heritage lead in atmospheres polluted with oak-emitted volatile organic
compounds Original Research Article Corrosion Science. Vol. 82, May 2014, pp. 280-289.

10. Michio Oguro, Sawako Imahiro, Shoichi Saito, Tohru Nakashizuka Relative importance of multiple scale
factors to oak tree mortality due to Japanese oak wilt disease Original Research Article Forest Ecology and Manage-
ment. Vol. 356, 15 Novembe, 2015, pp. 173-183.

Caeenusi 00 aBTOpe
Kasbanoea Hpuna Muxaiinoena — noneHT kadeapsl 0e30MaCHOCTH KU3HEACATSILHOCTH W MIPABOBBIX OTHOIIIE-
Huit ®I'BOY BO «BopoHexckuil rocyjapcTBeHHBIN JIeCOTeXHUUECKU yHUBepcuTeT uMenu I.d. Mopo3oBay», KaHIU-
JaT OMONOrMYEeCKHUX HayK, T. BopoHex, Poccuiickas deneparms; e-mail: Kazbanova.irina@yandex.ru.

Information about author
Kazbanova Irina Mihajlovna — Associate Professor of Life safety and great-vovyh Relations, Federal State
Budget Education Institution of Higher Education «Voronezh State University of Forestry and Technologies named
after G.F. Morozovy», PhD in Biology, Voronezh, Russian Federation; e-mail: Kazbanova.irina@yandex.ru.

Jlecorexunueckuii s;kypuaJa 1/2017 79



