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Biusinue rajjioBeIX KJelieil HA COCTOSIHHE
ACCHMWJIAIIMOHHOTO annapara JUNbl cepAleBHIHOI

Pabora BbInoiaHEHA B paMKax rocyAapcTBEHHOTO 3aaHus VHcTHTyTa GMOI0THI
Komu HIT YpO PAH no temam «O1eHKa ¥ IPOrHO3 OTCPOUYEHHOTO TEXHOTEHHOT'O
BO3JICHCTBYS Ha IIPUPOIHBIC U TPAHC(HOPMHUPOBAHHBIC IKOCHCTEMBI TTOA30HEI
[0KHOU Taiirm» Ne roc. perucrpanun AAAA-A17-117121990125-5.

Ilpeocmasnenvt OanHvie O GAUAHUU OBYX 6U008 2annosblx Kiewell Eriophyes
tiliae u E. leiosoma na cocmosanue nucmoeg aunvt cepoyesuonou. Coop mamepuaia
npoeedén 6 Kuposckoii obracmu 6 uepme e Kuposa u noc. Ocunoska. [ns
onpeoenenus cmenenu no8PeXcOeHUs pacmenull 2ai1000pa30eamenamu ¢ Karcoo2o
yuacmka cooupanu 100 nucmoes (no 10 aucmoeg ¢ 10 oepesves). [ns onpedenenus
MOpghonoUIecKUX NAPAMEMPO8 HA YHACIKAX ¢ HAUOOIbUIEN CIMENEHbIO NOBPENHCOeHUs
2AN0BbLIMU  KAEWaMU  CAVYAUHbIM 00paszom omoéupanu no 50 nospexicoeHHvIX u
50 nenospescoennvix nucmoves. Onpedensinu ONUHY U WUPUHY TUCMA, COOEPHCAHUE
XA0pOPUNNO8 U KAPOMUHOUOO8 8 IKCmpaKme. Ycmanosneno, umo usyuenuvle 6uobl
KIeujell No-pasHoMy peazupyliom Ha YClo8us OKpyxcarouel cpedbl U pasiudaromes
pacnpedenenuem no mecmoobumanusam. E. tiliae 3anumaem Oonee wupoxuil cnekmp
ouomonos, uem E. leiosoma. Oba éuda eannoguvix Kieujell He 6cmpeyaromes Ha 0OHOM
Jucme 8 npedenax 00Ho2o depesd. 3acenenue Junvl arl08bIMU KIeuwami OKazvledem
6NUAHUE HA PASMEPbl ACCUMUTAYUOHHBIX OP2AHOB, YMO NPOABIACMCA 8 YMEHbUIEHUU
OnUHbL U WupuHbl aucmoes. Cmenensb UsMEHeHUll 8 hOMoCcuUHmemu1eckom annapame
aucma 3asucum om euda 2annogwvix kieujed. Cmamucmuiecku 3Ha4uUMoe CHUNCEHUe
(p<0,05) cooeporcanus xnopogunios evizvieaem E. leiosoma, a E. tiliae ne enusem
Ha cOOepicaHie U COOMHOUEHUE 3eNeHbIX NUSMEHMO8, HO UHOYYUPYen HAKONeHue
KApomuHouoos 6 Jaucmvax. Buiasiennvie 6 x00e UCCIe008AHUL  USMEHEHUs
ACCUMUTAYUOHHO20 — annapama  aunvl — CepoyesuoHoll  ceudemenbcmeyiom o6
onacHocmu 2aino8vix Kieujel 015 TUNOBbIX HACANCOeHUIl 8 20pO0aXx U YKA3bleaom Ha
HE0OX00UMOCb COBEPULEHCTNBOBAHUSA CUCTNEMbL MEPONPUAMULL NO HAO30PY 3d MOl
epynnotl punioghazos u mep 60pbObI ¢ HUMU.

KiroueBble  ciaoBa:  camiosvie  Kuewju;,  XA0poQuian;,  KApomMuHouowl,
ypbanusuposannvie meppumopuu, Eriophyes tiliae; Eriophyes leiosoma; Tilia cordata.
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BBenenune

lNamroo0Opa3syrolye WICHUCTOHOTHE 00pa3yroT 0COOYO IPYIITy OECII03BOHOY-
HBIX, IPEICTABUTEIN KOTOPOIl BEIYT CKPBITHIA 00pa3 KU3HH, Pa3BUBAsCh B TKa-
HSIX JINCTHEB U CTeOJIeH pa3sTUUHbIX pacTeHui [ 1]. OHM IUPOKO pacpocTpaHeHbI
KaK B MPHUPOIHBIX YKOCHCTEMAX, TaK U B CO3JAHHBIX YEJIOBEKOM PACTHTEIBHBIX
coobmecTBax [2, 3]. I3BecTHO, 4TO HAUOOJIBIIIEE YMCIIO BUIOB TaJNI000pazoBare-
neii (77,9% oT 06111ero Konu4ecTBa BUI0B B KOMIUIEKCE) Pa3BUBAIOTCS HA JINCTHAX
pactenwuii [4]. PacturenpHble TKAaHW, BHYTPU KOTOPBIX Pa3BUBAIOTCS MPEACTABH-
TENIU TAaHHOW KOJIOTHYESCKOM TPYIIIIBI, UTPAIOT POJb Oaphepa, 3allUIIAIOIIero ux
OT HEraTHBHBIX (pakTopoB cpensl. [oBpekmas acCUMIISIIHOHHBIC TKAHH, TaJO0-
00pa3oBaTeny MPUYMUHIIOT PACTCHUSM 3HAUYUTEIBHBIA YIepO, BHIPAKCHHBIA B
YTHETEHUH HAKOIUICHHs OMOMAacChl. BHeIIHe aKTHBHOCTH ATHUX WICHHCTOHOTHX
MPOSIBISIETCS. B BHJIE TSTEH HA JIMCTHSIX, a PA3IHUYHbIe Ae()OopMaIluy IPUBOIAT K
CHIDKEHHIO JIEKOPaTHBHOCTH PACTEHUH W KyCTAPHUKOB B 3€JIEHBIX HACAKICHUIX
roponos [5].

CocrosiHIe aCCHMIIAIMOHHOTO aIiapara OnpenessieT poCcT U pa3BUTHE pac-
TeHuit [6]. VI3BeCcTHO, UTO B JIUCTHAX PA3HBIX BUOB PACTCHHM, MOBPEKICHHBIX
rajuramM, (OTOCHHTETHIECKas aKTUBHOCTD y OTHIX BHUIOB MOYKET CHIDKAThCS [ 7],
a'y APYrux yBenuduBaThes [8]. B MUCTBAX ¢ rajgmamMu OTMEYEH BBICOKHIA YPOBCHb
OKHCJIUTEIFHOTO CTPEcca, YTO MOXKET IPHBOIUTH K JETPANAIlH THIAKOHIOB U
oOpa3zoBaHuio macTornody:n [9]. JIucThs, noBpexkIeHHbBIE TajlIaMH, OTIIHYAIOTCS
MIOBEIIICHHONW KOHIIEHTpAIHEH MPOCTHIX CaXxapoB W JIMIHIOB, B TOM YHCIC U 32
CUET TPAHCIOPTA PACTBOPCHHBIX IMHUTATEIBHBIX BEIIECTB U3 3J0POBBIX JIUCTHEB
B rayuiel [10, 11]. B kauecTBe mHUIIMATOPA ITpOIecca 00pa30BaHMs rajijia BHICTY-
MAIOT JHO0 CHeU(pUISCKIe OMOXUMUYECKUE TPUTTEPhI CIFOHBI KIICIA, BhI3bIBa-
FOIIIUE JIOKAIBHOE TIOBBIINICHUE COACPIKaHUS (DUTOTOPMOHOB, MO0 MUKPOOHEIC
(UTOMATOTeHBI, BBIJCIISIONINE BEIIECCTBA, 3ayCKAIOIINE aHOMAIIBHBIH pocT [12].

Hexotoprie Buapl rammooOpas3oBarefiedl YUHTBHIBAIOT IIPH JIECOMATOIOTHYE-
cKkoM KoHTpoise: Adelges laricis Vallot, Aphrastasia pectinatae Cholodkovsky,
Diplolepis mayri Schlechtendal, Harmandiola cavernosa Riibsaamen [13]. Panee
OLICHCHO BIIUSTHHUE YKOJIOTHUCCKUX XaPAKTEPUCTHK OMOTOIMOB Ha (POPMHUPOBAHKE
KOMIIJICKCA TaJI000pa3yIonuX BUOB HA APEBECHBIX PACTECHISIX HAa TEPPUTOPHH
r. CrikTeiBKapa [14, 15]. Lenp manHOW pabOThl — U3YUYUTh BIUSHHUE TaJIOBBIX
KJIeIIel Ha COCTOSIHHE JINCThEB MBI cepaneBuHon (7ilia cordata Mill.).

Marepuajbl 1 METOANUKH UCCJIe0BAHUS

COop marepuaia nposezieH B aBrycre 20162017 rr. B moc. OcuHoBKa Kuiib-
Me3ckoro paiiona Kuposckoit obnactu u B asrycte 2017 r. B . Kupose. U3-
YUYEHHBIE TEPPUTOPUU OTHOCATCSA K IMOA30HE KKHOW Tauru. B okxpecTHOCTAX
noc. OCHHOBKA JIMIIA IPOU3pPACTAET B Hoiime p. JIobaHb n GepesHsike. DTH ydacT-
KM paccMaTpuBajd B KaueCTBE HE HCIBITHIBAIOIIMX aHTPOIIOI€HHOI'O BO3EH-



190 C.B. Ilecmog, U.I. Toiuunkuna, C.10. Ozopoonuxosa

ctBus. B Kupose o0cnenoBaim getsipe napka (puc. 1), 1Ba W3 KOTOPHIX HAXOJAT-
csl B LIeHTpe ropoja (AnekcanapoBcKuii can, napk uMm. FO.A. I'arapuna) u 1Ba — Ha
okpaune ([lenmpomapk, 3apeunsiii napk) (puc. 1). Kpome mapkoB, mMarepuai co-
OpaH B JIMNOBBIX MOCAJKaX HA TPEX yd4acTKax BIOJIb TOPOACKUX yiuIl (JIeHuHa,
Bbrnroxepa u KiroueBast). Y4acTky MapKOBBIX HACAKICHUI UCIIBITHIBAIOT TOJIBKO pe-
KPEAIOHHYIO HAIPY3KY, @ YYaCTKHU BIOJb FTOPOJICKHUX YITUIl PACCMATPUBAITH KaK HC-
MIBITHIBAIOIINE a3POTEXHOTCHHYIO aBTOTPAaHCIIOPTHYIO Harpy3Ky. BHyTpm ydacTka
JICThsI OTOUPAITH C PACTCHUH, HAXOMSIIUXCS B OJTHAKOBBIX YKOJIOTMYECKUX YCIIO-
BUsX (YPOBEHb OCBEIICHHOCTH, YBIQXKHEHUS U T.J1.). BRIOUpaIn pacTeHus ¢ 4eTKo
BBIPA)KCHHBIMHU BHIOBBIMH MIPU3HAKAMH, JOCTHUTIINE TCHEPATHBHOTO BO3PACTHOTO
cocTossHms. OTONpaNH TUCThSI U3 HIDKHEH YacTH KPOHBI € Pa3HbIX €e CTOpoH. J{is
OIIPENICNICHUS] CTEIICHH MOBPEKICHUS PACTCHHI TajlIo00pa30BaTesIMU ¢ KaXKI0Tr0
yuacTka cooupanu 100 macteeB (1o 10 ymuctbes ¢ 10 aepeBbeB). Jliist onpeaencHus
MOP(}OIOrHUECKIX MAPaMETPOB HA YIACTKAX ¢ HAMOOJBIIEH CTEIIEHBIO TIOBPEIK IC-
HUSI TAJUTOBBIMH KIICIIAMH CITyJaiiHBIM 00pa3oM oTOmpaiti 1o 50 MOBPEKICHHBIX H
50 HEMOBPEKICHHBIX TUCTheB. ONPeIessiIi JUIMHY U IIHPHHY JIUCTA.
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Puc. 1. Kapra pacnionoxenust npoOHbIX y4acTkoB B I. Kupose. L{udpamu Ha kapre
obozHauensl: / — Jlenaponapk; 2 — yi. bioxepa; 3 — yi. Jlenuna; 4 — AnekcaHIpOBCKHI
can; 5 — yn. Kimouesasi; 6 — 3apeunsrii napk; 7 — [lapk um. FO.A. Iarapuna
[Fig 1. Location of sampling sites in Kirov. The location of sites is indicated
by numbers: / - Dendropark; 2 - Blucher Str.; 3 - Lenin Str.; 4 - Alexandrovskiy Garden;

5 - Klichevaya Str.; 6 - Zarechny Park; 7 - Gagarin Park]
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JlucThst A onpeneneHns POTOCHHTETUIESCKAX ITUTMEHTOB JIMITHI OTOUPAH B
niepBoit monoBuue s (10:00-12:00). ITpoOsl mucthes (150-200 mr) puxcuposa-
i kunsmM 100%-HabiM arteToHoM. CoJiepkaHue XJIOPOPHIIIOB U KAPOTHHOUIOB
B OKCTPAKTE OMPEIEIISUIN CIEKTPOPOTOMETPUUECKH C UCTIONB30BaHUEM CIIEKTPO-
¢doromerpa SPEKOL 1300 (Analytik Jena, I'epmanust). 3esieHbIe MUTMEHTHI OTIpe-
JIeJISUTY TIPH JUIMHAX BOJIH 662 1 644 HM U1 XJI0po(uilia @ ¥ 6 COOTBETCTBEHHO
[16]. Conmepkanne KapOTHHOHMIOB OIICHUBAIIN MTyTEM PETHCTPAIUN ONTHYCCKON
IJIOTHOCTH Iipu JuirHe BoNHBI 470 HM [17]. ConeprkaHue MiaacTUIHBIX TUTMEHTOB
paccuutbiBasv 110 popmynam (1)—(3):

Pa 20,0117ACM7L1 _0300216CM7»27 (1)
Py =0,02184,,,, —0,0038,, )
pr = 0,04264,,,, —0,103,,, ®)

TI€e P, P> P, — MACCOBBIE KOHIEHTPALMHU XJI0poduiLIa a, Xxjaopopuina b u xkapo-
THHOWJIOB B allETOHOBOM PacTBOPE COOTBETCTBEHHO, Mr/em*; A . , A ., A_ . —onTH-
YECKHE IUTOTHOCTH PACTBOPA MPH [VTMHAX BOJH A, = 662 oM, A, = 644 am, A, = 470 um
COOTBETCTBEHHO. KOIM9IeCTBO MMTMEHTOB B JIMCTHAX JIUITBHI BHIPaykallil HAa TPaMM
CYXOTO BEIECTBA, JUIS 3TOT0 OBbLIN OTOOpPaHbI MPOOBI PACTUTEIHLHOTO MaTepuana
1 B HUX OIIPE/IEJICHO COfIepKaHUe CYyXOTO BEIeCTBa.

Craructudeckast 00pabOTKa MOIyUYEHHBIX JAHHBIX BBIIONHEHA B IIPOrpaMMe

Past 2.17, nocrpoenue rpadukos ocymiecteisuiock B Excel 2002 for Windows.
PesyabTarsl HccaeqoBaHus U 00CYKIeHIE

Ouyenka noepesxcoenus nucmopes. B uccienoBanupix paoHax Kuposckoit
00JacTH Tajut000pa3oBaTeNy JIMIIBI MPEACTABICHBI JBYMS BHIAMH: JIUIIOBBIH
pOXKOBBIN Kiet (Eriophyes tiliae Pagenstecher) u JTMITOBBIA BOMITOYHBIA KJIICTIT
(Eriophyes leiosoma Nalepa). [lepBblit u3 HUX — E. tiliae — oOpa3yeT xapaxrep-
HBIE, CHJIBHO YITMHCHHBIC TAJUTHI Ha BEPXHEH CTOPOHE JINCTOBOI ITacTHHKH. [1o-
BPEXKAEHHsI BTOPOro Buna — E. leiosoma — NpeCTaBISIIOT cO00M kenToBaTo-0e-
JIbIE BOMJIOYKH HA HIKHEW CTOPOHE JIUCTA.

V3yueHHbIe BUIBI KJIEHIEH MMEIOT Pa3HYI0 YCTOMYMBOCTh K YCIOBHSAM OKpY-
xarorred cpensl. B okpecTHOCTsIX moc. OCMHOBKA MaTepHall coOUpalii B MoiMe
p. JloGaHb u B Gepesnsike. Ha Teppuropnu nocelika rajuioBble KJIEIY Ha JIUIE He
BeTpevanuch (puc. 2). Kiem E. leiosoma oTMedalu TOJIBKO B JIECHOM OHOTOIIE.
3acenieHue JIMCTHEB JIMMBI KIemoM E. tiliae oTMedany Kak Ha TOHMEHHOM y4acT-
Ke, TaK U B OepesHsike. B Oonbiieit crenenn E. filiae MOBpEXIaau JTUCThS JIUTIHI,
npouspacrarolei B noiime pexu. B r. Kupose yuacTku pasjeneHsl Ha JBa THIIA:
VAMYHBIE TTOCAJKHA BIOJB TOPOACKHX MAarucTpaleil M TMapKOBBIC HACAKICHUS.
B yp6aHu3upoBaHHBIX MECTOOOUTAHUAX (PUC. 3) MOBPEXKICHUE JIUIBI KICHIOM
E. tiliae BBITIIEe B TapKOBBIX HACAKACHUSX, [T0 CPABHEHHUIO C YIMYHBIMH, B TO Bpe-
M Kak Kieml £. leiosoma BeTpeyancst MPeMMYIIeCTBEHHO B HACAXK/CHHUSX BIOJb
TOPOJICKUX yIUI. BRISBIIEHO, UTO 3TH J1Ba BH/Ia TaJUTOBEIX KJICTICH HE BCTPEUAIOT-
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Cd Ha OJTHOM JIUCTEC B IPEACIax OAHOTO ACPEBA, YTO MOXKET CBUICTECIILCTBOBATE O
KOHKYPCHTHBIX OTHOLICHUAX MCKAY HUMU.

CreneHb HOBPEKICHUS JIUCTHEB
[Degree of leaf damage], %

Eriophyes tiliae Eriophyes leiosoma

O Iloiima [Floodplain] M Jlec [Forest]

Puc. 2. TToBpexacHUE THCTHEB JHITBI TaNI000Pa30BATCIIMHE
B OKpecTHOCT:X 1noc. OcunoBka (Kunbmesckuii paiion)
[Fig 2. The damage of linden leaves by gall mites in the vicinity of the village of Osinovka (Kilmez district)]
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Eriophyes tiliae Eriophyes leiosoma

CrerneHb NOBPEKICHHUS JTHCTHEB
[Degree of leaf damage], %

o HﬁpKOBLIe HacaXxJICHUs 7] ViuuHbIe HacaXxIeHUs
[Park plantations] [Strect plantations]

Puc. 3. IloBpexaeHne TUCTHEB JUIbI rajuiooOpa3oBaressiMu B I. Kupose
[Fig. 3. The damage of linden leaves by gall mites in the vicinity of Kirov city]

Bnuanue zannooopaszoeameneit na pazmepst aucma. Ha ydactkax Makcu-
MaJIbHOW MOBPEKIAEMOCTH TaJUIOBBIMHU KJICIIAMH MPOBOIIIN CPABHUTEIBHYIO
OLICHKY MOP(}OJIOrHIeCKUX 0COOCHHOCTEH 3IOPOBBIX U MOBPEKICHHBIX JTHCTHEB.
BbIsiBIIEHO, 4TO MPAKTHYECKH HA BCEX OOCIICTOBAHHBIX YYacTKaX IMOBPEKICHUE
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JIMCTHEB BBI3bIBACT cTaTucTHUecku 3HaunMoe (p<0,05) ymeHbIieHne JIMHEHHBIX
pasmepoB nucta (puc. 4, 5). Hekotopoe yBennueHHe JUIMHBI JIUCTHEB, TOBPEK-
NeHHBIX E. tiliae, M TIUPUHEI INCTHEB, TIOBPEXKICHHBIX E. leiosoma, B T. Kupose
HE OTHOCHUTCS K 3HaYMMBIM H3MEHEHUSIM. BBIsBICHHBIE MOP(OIOrHYecKre n3-
MEHEHUS JINCTHEB CBUACTEIBCTBYIOT O HETATHBHOM BIIFSIHUH TaJUTOBBIX KIICHICH
Ha COCTOSIHHE aCCUMMJISIIMOHHBIX OPTraHOB, YTO MOXKET MPUBECTU K YTHETCHUIO
pocTa U pa3BUTUA PACTEHU.

Jlnuna nmucra, MM
[Length of the leaf, mm]
N
(=}

OcunoBKa Kupos [Kirov] OcunHOBKa Kupos [Kirov]
[Osinovka] [Osinovka]
Eriophyes leiosoma Eriophyes tiliae

O HenoBpexaenusie ucThst [Undamaged leaves)

B [ToBpeXIEHHBIE MCThS [Damaged leaves]

Puc. 4. VI3MeHeHne UTHHBI JINCTA JIATIBI TIPH TIOBPEKICHHH TJTIOBBIMHU KIICIIIAMH
[Fig. 4. Change in the length of the linden leaf in case of damage by gall mites]
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OcuHOBKa Kupos [Kirov] OcuHOBKa Kupos [Kirov]
[Osinovka] [Osinovka]
Eriophyes leiosoma Eriophyes tiliae

O HenoBpesk1eHHbIE JIUCThs [Undamaged leaves]
M TloBpex/IeHHbIE JIMCThS [Damaged leaves]

Puc. 5. V3amenenue mypyHbI JIUCTA JIUIIBI IIPU MOBPEKICHUN TaJUIOBBIMU KJIEILaMHU
[Fig. 5. Change in the width of the linden leaf in case of damage by gall mites]

Ouenka cooeprcanusn pomocunmemuuecKux RUZMeHmog ¢ aucmoax. s
OLIGHKH COCTOSIHUSI PACTEHUH UCTIOIB3YIOTCS (PH3UO0IOr0-OMOXUMHUYECKUE XapaK-
TEPUCTUKU aCCUMMJIMPYIOIUX OPraHOB, KOTOpPbIE B 3HAYUTEJILHOM Mepe ompe-
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JETSIIOT POCTOBBIC M PEMPOAYKTHBHEIE Tporiecchl. OMTHUM M3 OMOXMMHYECKUX
MoKa3zareseil peakiuy pacTeHUH Ha IeHCTBHE (PaKTOPOB CPE/bl SBIAETCS COAEP-
YKaHHe TUTACTHIHBIX ITUTMEHTOB — XJIOPOGWIIIOB U KApOTHHOUIOB (pHc. 6, 7).
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CopeprkaHue, MI/T CyX. MacChl
[Content, mg/g of dry weight]

Jluctes Oe3 nNoBpekKICHHIT JIucThs C MOBPEKACHUSIMHU
[Undamaged leaves] [Damaged leaves]

O chlorophyll a O chlorophyll b M carotenoid

Puc. 6. ConeprxaHne MUTMEHTOB B JIUCTHAX JIUITBI, TIOBPEKICHHBIX
Eriophyes leiosoma (mapk um. 10.A. I'arapuna)
[Fig. 6. The content of pigments in linden leaves damaged by Eriophyes leiosoma (Gagarin Park)]
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CozeprxaHue, MI/T CyX. Macchl
[Content, mg/g of dry weight]

JIucthst 63 noBpex JeHHit JIucTbst ¢ HOBPEXICHUIMU
[Undamaged leaves] [Damaged leaves]

O chlorophyll a O chlorophyll b M carotenoid

Puc. 7. Copeprkanue MUrMEHTOB B JIUCTHSIX JIUIIBI,
MOBPEXKACHHBIX Eriophyes leiosoma (Jlennponapk)
[Fig. 7. The content of pigments in linden leaves damaged by Eriophyes leiosoma (Dendropark)]

YcTaHOBIIEHO, UYTO TIOBPEKJEHHUE JUMBI TIAJKAM BOMJIOYHBIM KIICIIIOM
(E. leiosoma) NpUBOAMT K U3MEHEHHUIO B IIMTMEHTHOM KOMIUIEKCE JIUCTHEB (CM.
puc. 6, 7). BeisiieHa cxomHas TEHICHIIUS M3MEHEHHH COCTaBa M COOTHOIICHUS
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MMUTMEHTOB B JINCThSIX PACTCHUH, OTOOPAHHBIX C Pa3HBIX YYaCcTKOB. B HCThAX €
raJijlaMy MPOUCXOINIIO CHIYKEHHE YPOBHS XJIOPOPHUILIOB, IO CPAaBHEHHIO CO 3/10-
POBBIMU JHCThAMHU. Cpelln 3eJICHBIX TUTMEHTOB XJIOPO(GHIUT b OTIHYaics 00JIb-
e YyBCTBUTENLHOCTBIO K TIOBPEXKICHUIO JTUCTHEB TaJIIOBBIM KilemoM. B nu-
CThSIX C TFaJIJIaMH, OTOOpPaHHBIX B MTAPKOBBIX 30HAX, COJCPKAIOCH XJIopoduiia b
Ha 30-40% MeHblIIe 10 CPAaBHEHUIO ¢ HEMOBPEXKICHHBIMU JTHCThsIMU. Hakorme-
HUE XJIOpOPHUIIIA @ B TOBPEKICHHBIX JINCThSIX CHIXKAJIOCH Ha 15%. PaHee omuca-
HO, 4TO 3aCeJCHHE TKaHEH JUCTa TajulaMu MPUBOAUT K CHUIKEHUIO HAKOTUICHHS
xyopodmuios [9, 18, 19]. Hacexomple-ramioodpa3oBarTesid Mpu MOBPEKICHUN
JIUCTHEB JAPEBECHBIX PACTEHHIA BBI3BIBAIOT U3MEHEHHE MPOLIECCOB OMOCUHTE3a U
Jerpananuu xJopodmios [20].

KapotuHouapl mo cpaBHEHHIO C XJIOPOPUIIAMUA XapaKTePU30BaIHCh OOJIb-
el YCTOMYHUBOCTBIO K 3aCEJICHUIO JINCTA KIEMOM. B UCTRIX ¢ rayiamu, OTo-
Opannbix B apke uMm. F0.A. I'arapuna, ormevanu HeOombInoe (9%) Bo3pacTaHue
YPOBHS KApOTHHOHM/IOB 11O CPABHEHHUIO CO 3JI0OPOBBIMH JTUCThSIMHU.

AHanu3 JAaHHBIX IO COIEPKAHUIO IUIACTHIHBIX MUTMEHTOB B JIUCTBSX JIUIIBI
C TaJUlaMH TI0Ka3ajl, YTO CTENCHb W3MECHEHHWU B IMUTMEHTHOM (DOHJE 3aBUCHT OT
BH/JIa TAJUIOBBIX KJlemniel. JIMMOBBIN pOoKKOBBII KJIEI HE BBI3BIBAJI U3MEHEHUH CO-
JIep>KaHMsI ¥ COOTHOIIICHHS XJIOPO(UIIOB, HO HHAYIIMPOBAJI HAKOTUICHUE KapOTH-
HOWUJIOB B JIUCTBAX (Tabnuia). B MUCThAX ¢ rajutaMu coepiKanoch OOJIbIIe YKENThIX
murMeHToB (Ha 16%), o CpaBHEHHIO C HEMOBPESKACHHBIMH JICTHIMU. V3BeCTHO,
YTO KApPOTHHOM/IbI BHITOIHSIOT B JIUCTE MPOTEKTOPHYIO (DYHKIHIO, 3alMIIIast KOM-
TIOHEHTHI KJIETOK OT OKUCIUTENBHOTO MoBpekaeHus [6]. [To-Bumumomy, Hakormie-
HHUE KapOTUHOMJIOB B JIMCTHSAX HANPABICHO HA aJIaliTAllMIO K JCUCTBUIO TaJIIOBBIX
Kieme. POXXKOBBIN Tal TpecTaBisieT co0OW MEIIKOBHIHOE pa3pacTaHHWe Ha
BEpXHEH CTOPOHE JIMCTHEB JIUIIbI, KaK PaBUIIO, KPACHOTO 11BeTa. Bo3MoxHO, omnpe-
JICTICHHBIA BKIIJI B 0OIIIEe COIEpYKaHNE KapOTHHOUIOB BHOCSAT OKpAIllCHHBIC pa3-
pactaHus TKaHU JIUCTa B 00JIACTH 3aCEJICHUS POXKKOBBIM T'aJNIOBBIM KJICIIIOM.

Coaep:xanue NUTMEHTOB B JIUCTBSAX JIMIbI, OBPe:KIeHHBIX E. tiliae (yTnuHbIe TOCATKHN)
[The content of pigments in linden leaves damaged by E. tiliae (street plantations)]

CozepixaHue, MI/T CyX0i Macchl

[Content, mg/g of dry weight] OtHowerue [Ratio]

Bapuant xsopodunt [chlorophyll] cymMa xJopodu-

KapoTH- | XJopodusut

N o | o | 200 oo
a b a+b | [carotenoids] | phyll a/b] carotenoi(?s]y

Jluctes 6e3

mospexcacnmit | 3,02 | 1,80 ), o)1 0.86 1,68 5,57

[Undamaged +0,27 40,25 +0,05
leaves]
JIucTes ¢ no-

BpeskaeHuaMu | 3,16 1,88 1,00
Damaged | 0,12 | 0,08 [ +0,04 1,68 5,04
leaves]
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3akir0ueHne

B xome paboThI Ha HCCeIOBaHHBIX TEPPUTOPUIX HA JTUCTHSIX JIAIIB BCTPEUCHO
JIBa BUJIa TAJUIOBBIX Kiellei — E. tiliae u E. leiosoma, KOTOpbIE IIUPOKO PACIpo-
CTpaHEHHI B Ipefiesiax apeana Juisl. OOHapyKeHO, UTO H3yUSHHBIC BUIBI KiIemei
[0-Pa3HOMY PEarupyroT Ha YCIOBHUS OKPYXKAIOIIEH Cpebl M Pa3IHdYaroTCs pac-
MpeJIeIEHUEeM 0 MeCcTOoOOuTaHusIM. E. tiliae 3aHuMaeT OoJiee MUPOKUH CIIEKTP
OMOTOIIOB M BCTPEYACTCsS] KaK B MONMEHHBIX, TaK U JICCHBIX MECTOOOHUTAHHUSX,
MApKOBBIX M YAMYHBIX HACAKICHUAX. E. leiosoma OTMEUYECH MPEUMYIIECTBCHHO
B Oepe3HsKe U YAMYHBIX MMOCaaKaX. JTH JBa BHA IaJUIOBBIX KIICIEH HE BCTpe-
YafoTCs Ha OTHOM JIUCTE B IIpeeiax OJHOTO JIEpeBa, YTO MOKET CBUACTEIBCTBO-
BaTh O KOHKYPEHTHBIX OTHOIICHHUSIX MEKIYy HHUMH. 3aCEJICHUE JIUIBI TAJUIOBBIMU
KJICTI[AM{ OKa3bIBACT BIMSHUEC HA pa3Mephl aCCUMIULIIMOHHBIX OPTraHOB, YTO
MPOSIBISIETCS. B YMEHBIICHUH JUIMHBI U MIHPHHBI JIUCTheB. [amioobpa3oBarenu
OKAa3bIBAIOT BIHSIHUE Ha COACPKaHUE (POTOCHHTETUIECKUX MUTMEHTOB B JIMCTHSIX
nunbl. CTeneHb U3MEHEHUH B MUTMEHTHOM (DOHIIE 3aBHCUT OT BHJA TaJLIOBBIX
KIIenield. 3Ha4nMMoe CHMKECHHE XJI0pO(hWILIOB BEI3bIBACT E. leiosoma, a E. tiliae
HE BJIMSCT HA COJCPIKAHKUE M COOTHOIICHHE 3EJICHBIX ITMIMEHTOB, HO HHIYIIHPYET
HaKOTUICHHE KapOTHHOHIOB B JIMCTHSIX. BRISIBICHHEIEC B X0/1¢ paOOTHl H3MCHEHHUS
ACCUMIISIIMOHHOTO aliiapaTa JIUIbl CePIIICBUIHON CBHICTEIbCTBYIOT 00 omac-
HOCTH TaJUTOBBIX KJICHICH UIS JIMIOBBIX HACAKACHUH B TOPONAX M YKa3bIBAIOT
Ha HEOOXOAUMOCTh COBEPIICHCTBOBAHUS CUCTEMBI MEPOIIPUATHIA 110 HAJ30Py 3
3TOH rpynmnoi punioharoB u Mep 6OpbObI ¢ HUMH.
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The effect of gall mites on the condition of 7ilia cordata assimilation apparatus

The aim of this research was to study the effects of gall mites on the condition of
linden leaves (7ilia cordata Mill.). The research presents the results of the study of two
species of gall mites, Eriophyes tiliae and E. leiosoma, which are widely distributed
within the range of the linden.

We collected material in the village of Osinovka, Kilmez district, Kirov region in
August 2016-2017 and in Kirov city in August 2017 (See Fig. 1). The studied territories
belong to the subzone of the southern taiga. We selected plant species with distinct
characteristics which had attained their generative age state, and also leaves from the
bottom of the crown on different sides. To determine the degree of plant damage by gall,
we collected leaves (10 leaves from 10 trees) at each site. To define the morphological
parameters in the areas with the highest degree of damage by gall mites, 50 damaged
and 50 undamaged leaves were randomly selected. The length and the width of the leaf
were measured. Leaves for determining linden photosynthetic pigments were selected
in the morning (10:00-12:00). Leaf samples (150-200 mg) were fixed with 100%
boiling acetone. The content of green and yellow pigments in 7illia cordata leaves in
the acetone extract was determined by spectrophotometer SPEKOL 1300 (Analytik
Jena, Germany) at wavelengths 662 and 644 nm for chlorophyll a and b, respectively.
Determination of carotenoids was carried out at 470 nm.

Two species of gall mites inhabit the studied sites of linden: Eriophyes tiliae
Pagenstacher and E. leiosoma Nalepa. E. tiliae forms typical highly elongated galls
on the upper side of the leaf. E. leiosoma damage shows yellowish-white felts on the
underside of the leaf. We established that the studied species of mites react differently to
environmental conditions and differ in their habitat distribution. E. filiae mite occupies
a wider range of habitats than E. leiosoma. We noted that both species of mites do not
occur on the same leaf of the same tree. In the vicinity of the village of Osinovka, we
collected material in the Loban river floodplain and in a birch forest (See Fig. 2). On
the territory of the village, no gall mites were found on the linden. E. leiosoma mite was
only encountered in the forest biotope. We observed infestation of linden leaves by E.
tiliae mites both in the floodplain area and in the birch forest. E. tiliae mites severely
damaged linden leaves in the river floodplain. In urban areas, linden damage by E. tiliae
mites was higher in parks than along streets, whereas E. leiosoma was mainly found
in street plantations and not in parks (See Fig. 3). We revealed that in all investigated
areas, leaf damage causes a statistically significant (p <0.05) reduction in the length
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and width of leaves (See Fig. 4 and 5). The identified morphological changes in leaves
indicate the negative impact of gall mites on the condition of the assimilative organs,
which can lead to the inhibition of plant growth and development. To assess the state
of plants, we used physiological and biochemical characteristics of the assimilating
organs that determine the growth and reproductive processes. Data analysis of the
content of plastid pigments in 7. cordata leaves with gall showed that the degree of
change in the pigment fund depends on the type of gall mites. E. leiosoma caused a
significant decrease in chlorophylls (See Fig. 6 and 7). E. tiliae did not cause changes
in the content and ratio of chlorophylls, but induced the accumulation of carotenoids in
leaves (See Table). The level of yellow pigments in leaves with galls was significantly
higher (16%), compared to undamaged leaves. Of the green pigments, chlorophyll
b was more sensitive to leaf damage by gall mites. Carotenoids, in comparison with
chlorophylls, were characterized by a greater resistance to leaf infestation by mites.
Thus, the identified changes in Tillia cordata assimilation apparatus demonstrate the
dangers of gall mites for 7illia cordata plantations in cities and emphasize the necessity
to improve the monitoring of these phyllophages and measures to combat them.

The paper contains 7 Figures, 1 Table and 20 References.

Key words: gall mites; chlorophyll; carotenoids; urban territory; 7Zilia cordata;
Eriophyes tiliae; Eriophyes leiosoma.
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