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AHHOTAIUA

B 2024 1. Ha TeppuTopuy [IeH3€HCKOM 00JIaCTH BIEP-
Bble OBbLT BBISIBJIEH OIIACHBIM MHBAa3WOHHBIN Bpenu-
TeJIb — SICeHeBasl U3yMpPyAHas y3KOoTeas 31aTKa Agrilus
planipennis Fairmaire, 1888. 1lesibl0 JaHHOW PabGOTHI
cTaJjia OlleHKa CAHUTAPHOTO COCTOSTHUS Y CPABHUTEIb-
HBIM aHaNu3 ITOBPEXIAEMOCTH PAa3JIMYHBIX TUIIOB
SICEHEBBIX HACAXIEHWU B YCIOBUSX I. [TeH3bl. Vccie-
IOBaHUA MIPOBOLWINCH B 2025 I B 27 HacaXIeHUsX,
KOTOpbIe OBLIM pasfesieHbl Ha TPU KaTEerOpuu: IIpU-
JIIOMOBBI€ TIOCAIKM, IPUIOPOXKHBIE TIOJIOCHI ¥ CKBEPHI.
Br110 ocMoTpeHO 354 epeBa gceHs ITeHCUIBBAHCKOIO
Fraxinus pennsylvanica Marshall. [Ing xaxaoro zepesa
OIlpefieisijlach KaTeropus CAHUTAPHOTO COCTOSHUS,
JLJIST KQKJIOTO HAaCAXKAEHUSI PACCUMTBIBAJIACh CperHe-
B3BellleHHAas KaTeroprs caHuTapHoro coctossaus (CKC),
TIOJTyYeHHbBIE LaHHBbIE 00pabOTaHBI MTapaMeTPUUECKU-
MU ¥ HeIlapaMeTPUYEeCKUMU MEeTOIAMU CTATHCTUKMU.
YCTaHOBJIEHO, YTO CAaHUTAPHOE COCTOSTHVE TOPOJICKUX
HaCaXXJIeHUU BapbUPYeT OT OCJabJIEHHBIX JI0 YChIXA0-
mux. CTaTUCTAYECKY 3HAYMMBIX Pa3INYWi B CTEIIeHU
TIOBPEXAEHUS MEXAY ITPUAOMOBBIMHU, TTPUIOPOKHBI-
MU II0CaJIKaMU ¥ CKBEPAMU HE BBISBJIEHO, UTO MOJXKET
CBU/JIETEJIbCTBOBATh O PABHOMEPHOM 3acCeJIeHUU Bpe-
IUTEJIEM BCEX TUIIOB FOPOJICKUX HaCaXKIeHW. B ecTe-
CTBEHHBIX JiecaX [IeH3eHCKOM 06JacTU MIPUCYTCTBUS
3JIATKY B XOJI€ JIECOTIaTOJIOTM'YE€CKOI'0 MOHUTOPUHTA He
06HapY>XeHO, OJHAKO OTMEYAETCS PUCK €€ TTPOHUKHO-
BEHUS M3 IIPUI0POKHBIX JIECOITOJIOC. Ha ImopajkeHHbIX
IepeBbsIX 3a(UKCHUPOBAHbLI HAE3MHUKU CeMelCcTBa
Braconidae, koTopble paccMaTpUBalOTCS KaK IIOTEH-
LUAJIbHbIE aT€HThI GMOJIOTUYECKOT0 KOHTPOJIA. [Tomy-
YeHHblEe JJaHHBbIE IIO[UEPKUBAIOT BHICOKYIO CTEIIeHb
YI'PO3bI IJI SICEHEBBIX HACAXKIEHUN PETvoHa U Heob-
XOIUMOCTD JAJIbHEHNIIIEero MOHUTOPMHTA.
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ABSTRACT

In 2024, a dangerous invasive pest was detected for
the first time in Penza Oblast — emerald ash borer
Agrilus planipennis Fairmaire, 1888. The aim of this
study was to assess the sanitary condition and com-
pare the susceptibility of various types of ash stands in
Penza. The study was conducted in 2025 in 27 stands,
divided into three categories: residential plantings,
roadside strips, and public gardens. A total of 354
green ash trees (Fraxinus pennsylvanica Marshall)
were inspected. A sanitary category was determined
for each tree, a weighted average sanitary condition
category was calculated for each stand, and the result-
ing data were processed using parametric and non-
parametric statistical methods. It was found that the
sanitary condition of urban stands ranged from weak-
ened to dying. No statistically significant differences
in the damage degree were detected between resi-
dential, roadside, and public garden plantings, sug-
gesting a uniform infestation of all urban stand types.
No presence of the emerald ash borer was detected in
natural forests of Penza Oblast during forest pathol-
ogy monitoring; however, the risk of its introduction
from roadside shelterbelts is noted. Ichthyophages of
the Braconidae family, which are considered potential
biological control agents, were recorded on affect-
ed trees. The obtained data show the high degree of
threat to ash stands in the region and the need for fur-
ther monitoring.
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Knrouesvle cnosa: siceHeBast U3yMpyoHas y3KOTe-
Jlag 3jaTka, Agrilus planipennis, TOpoIcKue Hacaxe-
HUS, MOHUTOPHUHT.

BBEJEHUE

ceHeBas U3yMpyLHas y3KoTeJjias
ayaTka Agrilus planipennis Fairmaire,
1888 (JINY3) mocye obOHapyXe-
HUSA B MockBe B HauaJjie 2000-x rT.
(Orlova-Bienkowskaja, 2014) crana
aKTMBHO PaccejsThCs 110 eBPOIIeii-
cKoM vacTtu Poccuu. B HacTosIiee
BpeMs OHAa OTMeYeHa IMOYTH B I0JI0-
BUHe obJiacTel eBpomelickol yactu Poccuy 1 B HEKO-
TOPBIX pervoHax Cubupu (bapaHuymKoB u Ap., 2024;
OpnoBa-BenbkoBcKas, beubkoBcKuii, 2024). OCHOB-
HBIMU cITocob6aMu pacnpocTpaHeHus ANY3 ABISIIOTCS
pasjeT uMaro, 3aB0o3 C 3apa’keHHOM IPOAYKIIMel, C aB-
toTpaHcrnoproM (Kynuuud u fp., 2024).

EcTecTBeHHOE paccejieHVe 3JIaTKU CBSI3bIBAIOT
C 3aHITHUEM VCKYCCTBEHHBIX APEBECHBIX HACAKIEeHUU
(TpUAOPOXKHEIE, TTOJIE3ANIUTHBIE, BOLOOXPAHHBIE JIECO-
TIOJIOCHI), B COCTaBe KOTOPBIX €CThb siceHb (M030JIeBCKas
u 1p., 2008; PomaHuyk u 1p., 2022; bBapaHuukos, [1oHO-
MapeB, 2024), ¥ JaJbHEHUIINM TPOABIDKEHNEM II0 HUM
(OpnoBa-BenbkoBckasi, 2015;  Orlova-Bienkowskaja,
Bienkowski, 2016; Mameznos, 2018; MapTbIHOB ¥ Ip.,
2024; HukonaeBa, EMenbsgHOBa, 2024), B TOM YKCJIE B yC-
JIOBUSIX 3HAUWTEJIbHOM Pa300IeHHOCTY JUHENHBIX I10-
casiok sicers (AdouuH u ap., 2020; Eropos u ap., 2022).

YuuThiBasi  BBICOKYIO CKOPOCTH  pacCesleHUs
A. planipennis, a Tak)Xe ee BbISIBJIeHHE B perrnoHax (Bo-
poHexckas, Jiuneikas, Camapckas, CapaToBcKasti 00-
JIACTH), CBSI3aHHBIX C [TeH3eHCKOM 06J1aCThi0 PAa3BUTOM
TPAHCIOPTHOM CeThblo, MHBa3M0 JNY3 CTOMJIO 0XU-
IaTh. BIiepBble 5TOT BpeAUTENb Ha TeppUTOpuu IleH-
3€HCKOI1 06J1acTV GbLI BhIABJIEH B 2024 I. B IPUI0POXK-
HBIX Jiecoriojiocax BekoBckoro 1 Cepmo6CKoro paioHOB
u B T. [TeH3e (cobcTBeHHbIE HabBI0AeHYS; [T0TyMOPABY-
HOB, Bosomuenko, 2024). B pesynbraTe o6HapYyXeHUS
3JIaTKU YIpaBiieHueM Poccesibxo3Haz3opa 1o Pecriy-
osike MoppoBus u IleH3eHckol obactu B 2024 I. 6b11a
YCTaHOBJIEHA KapaHTWHHAs (GUTOCAaHUTApHAsS 30HA Ha
rwtomaau 6osiee 800 Thic. ra (O BBeIEHUY KapaHTUHHO-
ro pUTOCAaHUTAPHOIO PEXUMA ..., 2024).

[IpenrouTeHUsT BpPeAUTENsT Pa3HBIX THUIIOB Ha-
CAXIEeHWN MOAPOOGHO PACCMOTPEHBI IJIST IOXKHBIX
pErvoHOB CTpaHbl Ha IpuMepe PocToBcKoM o6ja-
ctu (Kacatkud, MemepskoBa, 2024, 2025). I'u6-
KOCTb JKM3HEHHOTO ITMKJIa OIpeesseT ClIoCOOHOCTh
A. planipennis ycnellHO afamnTUPOBAThCI K YCJIOBU-
aM OOWTaHMS, KOTOPBIE OTJIMYAIOTCS OT YCJIOBUMI
B ee ecrecTBeHHOM apeaje (Orlova-Bienkowskaja,
Bienkowski, 2016). B cBI31 C 9TUM MHTEPeEC IIpe.-
CTaBJISIET TUII HAaCAXKIEHWU SICEHS, KOTOpbIe B 60JIb-
el CTemeHW MOBPEXIAITCS 3JIaTKOM B YCJIOBUSX
cpenHero IToBOJIXKbS Ha IIpuMepe T. ITIeH35l.

MATEPUWAJIbBI U METO/1bI

O6cnemoBanus B 2025 I. ITIPOBOAUIIN C KOHITA Mas 10 ce-
PenuHy UI0JIS BO BCeX paiioHax I. [TeH3bl. ATPECCUBHOE

Key words: emerald ash borer, Agrilus planipennis,
urban plantings, monitoring.

INTRODUCTION

he emerald ash borer, Agrilus planipennis
Fairmaire, 1888 (EAB), has been active-
ly spreading across European Russia since
its detection in Moscow in the early 2000s
(Orlova-Bienkowskaja, 2014). It has now
been recorded in nearly half of the regions of Europe-
an Russia and in some regions of Siberia (Baranchikov
et al., 2024; Orlova-Bienkowskaja and Bienkowski,
2024). The main pathways of emerald ash borer in-
clude imago flight, importation via infested products,
and transport by motor vehicles (Kulinich et al., 2024).

The natural dispersal of the emerald ash borer is
associated with the occupation of artificial tree plan-
tations (roadside, shelterbelts, water protection forest
belts), which include ash (Mozolevskaya et al., 2008;
Romanchuk et al., 2022; Baranchikov, Ponomarev,
2024), and further movement along them (Orlova-Bi-
enkowskaja, 2015; Orlova-Bienkowskaja, Bierikowski,
2016; Mamedov, 2018; Martynov et al., 2024; Nikolae-
va, Emelyanova, 2024), including in conditions of sig-
nificant fragmentation of linear ash plantings (Afonin
etal., 2020; Egorov et al., 2022).

Given the rapid spread of A. planipennis, as well as
its detection in regions (Voronezh, Lipetsk, Samara,
and Saratov Oblasts) connected to Penza Oblast by a
well-developed transportation network, the introduc-
tion of A. planipennis was expected. This pest was first
detected in Penza Oblast in 2024 in roadside forest
belts in the Bekovsky and Serdobsky Districts and in
the city of Penza (personal observations; Polumordvi-
nov and Volodchenko, 2024). Following the report of
the emerald as borer, the Federal Service for Veteri-
nary and Phytosanitary Surveillance for the Repub-
lic of Mordovia and Penza Oblast established a quar-
antine phytosanitary zone covering an area of over
800,000 hectares in 2024 (On the introduction of a
quarantine phytosanitary regime..., 2024).

The pest’s preferences for different types of plant-
ings are examined in detail for the southern regions of
the country, using Rostov Oblast as an example (Kasat-
kin and Meshcheryakova, 2024, 2025). Life cycle flexibil-
ity determines the ability of A. planipennis to successfully
adapt to habitat conditions that differ from those in its
natural range (Orlova-Bienkowskaja and Bienkowski,
2016). In this regard, the type of ash plantings that are
most damaged by the borer in the middle Volga region,
using the city of Penza as an example, is of interest.

MATERIALS AND METHODS

Surveys in 2025 were conducted from late May to
mid-July in all districts of Penza. The aggressive be-
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TIOBeJleHYe 3JIaTKY B TOPOACKUX U ITPUIOPOXKHBIX Ha-
CaXJIeHUsX Xopolno u3BecTHO (KapryH, KupuyeHKo,
2025). B cBSI3M C 9TUM [J15 CPaBHEHUS ObLIY BhIGPAaHbI
sceHeBble HacaxxgeHua 'KY I10 «bennHcKoe JecHUYe-
cTBO» (MOp030BCcKOe-ITOMMCKOe yUacTKOBOE JIECHUYE-
CTBO B bennHcKoM paiioHe ITeH3eHCKOM 00JIacTH).

C6op uMaro MpOU3BOIAMJICSI PYYHBIM METOMIOM,
a TakKe ITPY ITOMOIIIY SHTOMOJIOTUYECKOTO cayka. JIu-
YMHOK M3BJIEKAJIN U3-TI0[I KOPbI IIPY IIOMOIIIY TOIIOPA,
CTaMeCKM U MUHIeTa W IOMeNaayu B IIPobupKy, Ha-
noJiHEHHYI0 70%-M crnupToM. BuznoByo uieHTUDU-
KaIMio IMYMHOK ¥ UMAaro IPOBOIUIIN B COOTBETCTBUU
¢ onybaukoBaHHbBIMU Kitouamu (Illustrated Guide...,
2015). B cityuae ecjiy UMaro wWin JUIMHKY ANY3 06-
Hapy’KeHbI He ObLJIY, OTMEYaJIOCh HAJIMYLE XapaKTep-
HBIX D-06pa3HbIX OTBepPCTUi (CM. puc. 1).

e "...(l*tl,.,-. ! F IF_ ] 1 ! ¥ ¥ b

Puc. 1. Umaro siceHeBo n3yMpynHoi yskoteno  Puc. 2. MpumMep npuaomMoBbix
31aTKM U xapakTepHoe D-o6pasHoe 0TBEPCTUE  SICEHEBbIX HACAXKAEHUI

Fig. 2. An example of a house
ash planting

Fig. 1. An emerald ash borer imago and its
characteristic D-shaped hole

Puc. 3. MpuMep HacaxkaeHui AceHs B CKBepax
Fig. 3. An example of ash plantings in public gardens

havior of the emerald ash borer in urban and roadside
plantings is well known (Karpun, Kirichenko, 2025).
Therefore, ash stands of the Belinskoye Forestry State
Institution (GKU PO) of the Morozovskoye-Poimskoye
District Forestry in the Belinsky District of Penza
Oblast were selected for comparison.

Imagoes were collected manually and with an en-
tomological net. Larvae were removed from under the
bark using an axe, chisel, and tweezers and placed in a
test tube filled with 70% alcohol. Species identification
of larvae and adults was performed according to pub-
lished keys (Illustrated Guide..., 2015). If no emerald ash
borer imagoes or larvae were detected, the presence of
characteristic D-shaped holes was noted (see Fig. 1).

During the survey, all city trees were divided into
three groups: residential plantings, roadside plant-
ings, and public gardens
(see Figs. 2 and 3). Unlike
residential plantings, road-
side plantings and public
gardens are characterized
by aregular arrangement of
trees. Compared to the oth-
er two groups, roadside ash
trees experienced greater
negative impacts.

Depending on the de-
tection of larvae or imagoes,
the plantings were divided
into two groups: infested, if
imagoes and/or larvae were
detected, and treated, if adult
insects or larvae were not de-
tected, but there were char-
acteristic holes on the trees.

For all trees where the
presence of A. planipennis
(confirmed or indirect) was
noted, the sanitary condi-
tion was determined using
a scale of tree sanitary con-
dition categories: 1 - healthy
trees, 2 - weakened, 3 - se-
verely weakened, 4 - dy-
ing, 5 - dead (Resolution...,
2020). The weighted aver-
age sanitary condition cate-
gory of ash stands was cal-
culated using the formula:

CKC = ¥(Pi x Ki)/100,

where Pi — the share
of each category of ash
tree health in %; Ki is the
tree health category. The
scale for determining the
health condition of forest
stands includes the follow-
ing values: 1-1.5 — “stands
without signs of weaken-
ing,” 1.5-2.5 — “weakened
stands,” 2.5-3.5 — “severely
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B xome obciiemoBaHMs Bce HACAXKAEHUS TOpoia
ObLIM pasfiejieHbl Ha TPU TPYIIILI: IIPUOMOBBIE I10-
caIKu, IIPUIOPOXKHbBIE HACAXKIEHMsI, CKBEPHI (CM. pHC.
2, 3). B oTainume OT MPUIOMOBBIX HACAXKIEHUH ITPUI0-
POXXHBIE ITOCaZIKU Y CKBEPHI OTJINYAIOTCS PETYIISIPHBIM
pAacIoJIoKeHUEM [epeBbeB. B cpaBHEHUU C JBYMS
OPYTUMU TPYNNaMU NPUAOPOKHBIE SICEHU KCIBITHI-
BaJsIu 60JIblllee HEraTUBHOE BO3/IENCTBHE,

B 3aBHCHMMOCTHM OT OOHAPYKEHUS JTUUYUNHOK WU
UMaro HacaXkKJeHUsl ObLIY BbIJIEJIEHBI B JBE I'PYIIIIBI:
3apakeHHble, ecyiv ObLIM OOHApPYXXEHBI NMaro u/Win
JIMUYWHKY, ¥ 0TPaboTaHHbIe, ECJIM B3POCJIbIE HACEKO-
Mble MW JINYUHKYA He ObLIM 00HApPYXeHbI, HO Ha Je-
PEBBSX ObLIM XapaKTePHbIE OTBEPCTHUS.

Jls BceX IepeBbeB, HA KOTOPBIX OTMEUEHO IIPU-
cyTcTBUEe SANY3 (IIOATBEPXKAEHHOE WM KOCBEHHOE),
OIIPeNeIssioch CAHUTAPHOE COCTOSIHKE C HCIIOJIb30-
BaHMEM IIKaJbl KATETOPUM CAHUTAPHOI'O COCTOSTHUS
lepeBbeB: 1 — 30POBbIE JePEBDS, 2 — oclIabIeHHbIE,
3 — CHUJIBHO OcJiabJyieHHbIE, 4 — ychIXaloliue, 5 — orub-
mue ([ToctaHoBieHue ..., 2020). PacueT cpenHeB3Be-
MeHHON KaTeropuu caHuTapHoro coctosHus (CKC)
sICEHEeBBIX HaCKIAEeHUYN ITPOBOAWIIY 10 QOPMYIIE:

CKC =Y (Pi x Ki)/100,

rae Pi — mons KaXkZo¥ KaTeropuul CAaHUTApPHOIO
COCTOSTHUS siceHel B %; Ki — kaTeropusi caHUTapHOT0
cocTosTHUS IepeBa. Illkana orpeiesieHrUsI CAaHUTapHO-
T'O COCTOSTHMS JIECHBIX HACAXKIEHMUH BKJIIOUAET B Ce0S
cienywomue 3HaueHus: 1-1,5 — «HacaxjaeHus 6e3s
MpU3HAKOB ocjabiaeHus», 1,51-2,5 — «ociabiieHHbIe
HacaxaeHusa», 2,51-3,5 — «CHJIbHO OCJa0JeHHBIE»,
3,51-4,5 — «yceIxaloliyve HacaxjaeHus», 6omee 4,5 —
«tiorubmue» (ITocraHoByieHUeE ..., 2020).

[TosmyyeHHbIE pPEe3yJIbTaThl UMEJM HOPMaJbHOE
pacmipenenenuve 1o Kpurepurw Illlanupo-Yuika, 4To
TI03BOJIMJIO UCII0JIb30BATh ITapaMeTPUUECKNE METO I
CTaTHUCTUYECKOTO aHau3a (cpefHee 3HaueHre M + m,
t-kputepuii, ANOVA). OmHako 06beM BbIOGOPKY HE3HA-
YUTEJbHBIHM, B CBI3U C 9TUM aHaJIM3 ObLI JOIIOJHEH
HemapaMeTpuueckuMu MeTomamu (MenuaHa Me [Q1;
Q3], kpuTepuii ManHa-YutHu, Kpackena-Youuca).

PE3VJIBTATBI U OBCYKJEHHNE

Bcero 6nLI0 06ciemoBaHo 354 3K3eMILSpa sCeHs
TIEHCUJIbBAHCKOTO Fraxinus pennsylvanica Marshall
B 27 HacaxIeHuax. B 12 HacaXxZeHUAX YCTaHOBJIEHO
HaJInune HaceKOMBIX, B OCTaJIbHBIX 15 06HaApYy’>KEeHbI
XapaKTepHble OTBePCTU. 3 27 HacaxxIeHUN 9 OTHe-
CeHbI K IPUAOMOBEIM, 13 — K CKBepaM, 5 — K Ipuzo-
POXXHBIM HaCaXXIEHUSIM.

B 6OJBUIMHCTBE CJIyYaeB HACAKAEHUS I10 MIPU-
cyTcTBUI0 IMY3 OTHOCUIIMCh K CUJIBHO OCJIabJIeHHBIM
(cM. Tabu. 1). B 3apa’keHHbIX HACAXKIEHUIX B CpaBHE-
HUM C OTPabOTaHHBIMYU IleHTpaibHbIe 3HaueHuss CKC
Bhile. OJHAKO CTaTUCTUYECKM 3HAUUMBIX Pa3INUnil
MeX/ly PAaCCMOTPEHHBIMY IPyINaMu HacaXXIeHu He
obHapyxeHo (t-kputepwuii: t = 1,330, p = 0,196; kpu-
Tepult ManHa-Yutuu: U = 67, p = 0,275). Hebomabimas
pasHuIla MOXET ObITh CBSI3aHa C KOMIIEHCATOPHBIMU
MexaHW3MaMU AepPeBbeB B Bue (popMUPOBAaHUS BO-
JISTHBIX TTI06€ET0B, B Pe3yJbTaTe Yero KaTeropus COCTO-
SHUS JepeBa MOXeT 3aBbllIaThbcsa. CIIOCOGHOCTD sice-
Hel K (DOPMUPOBAHUIO ITOPOCIN U BOJSTHBIX IIOGETOB
UCIIOIb3YyeTCS IIPU O6pe3Ke JIePEBBEB B TOPOJICKUX
HacaXJeHUsIX, B TOM YUCJe U MIPU 3apakKeHUu 3JaT-
ko# (Tpodumos, Tpopumoa, 2021). TeMm He MeHee

weakened,” 3.5-4.5 — “drying stands,” and more than
4.5 — “dead” (Resolution..., 2020).

The obtained results had a normal distribution
according to the Shapiro-Wilk criterion, which al-
lowed the use of parametric methods of statistical
analysis (mean value M + m, t-test, ANOVA). However,
the sample size was small, therefore the analysis was
supplemented with nonparametric methods (median
Me [Q1; Q3], Mann-Whitney test, Kruskal-Wallis test).

RESULTS AND DISCUSSION

A total of 354 green ash trees (Fraxinus pennsylvanica
Marshall) were examined in 27 stands. Insects were
detected in 12 stands, and characteristic holes were
detected in the remaining 15. Of the 27 stands, 9 were
classified as residential, 13 as public gardens, and 5
as roadside.

In most cases, stands were classified as severely
weakened based on the presence of the emerald ash
borer (see Table 1). Infested stands had higher cen-
tral sanitary condition category values compared to
treated stands. However, no statistically significant
differences were found between the groups of stands
examined (t-test: t = 1.330, p = 0.196; Mann-Whitney
test: U = 67, p = 0.275). This slight difference may be
due to compensatory mechanisms in the trees, such
as the formation of water sprouts, which may result in
an overestimation of the tree condition category. The
ability of ash trees to form suckers and water sprouts
is used in pruning trees in urban areas, including
those infested with the emerald ash borer (Trofimov,
Trofimova, 2021). However, the prognosis for infected
trees is generally negative, as complete drying out can
occur as early as the year of infection.

Since no statistically significant differences were
found between infected and treated plantings, all
plantings were combined into one sample in further
calculations.

The average weighted condition category for all
the city’s surveyed stands ranged from 2.53 to 4.50,
meaning the stands are characterized as severely
weakened and declining. The average sanitary condi-
tion category value was 3.538 + 0.462, with a median
of 3.50[Q1 = 3.26; Q3 = 3.81].

The groups, identified by planting location, dif-
fered in density, planting regularity, and the degree of
exposure to adverse factors. Therefore, the sanitary
condition category was used to assess the susceptibil-
ity of different planting types to borer infestation (see
Table 2).

There were no statistically significant differences
in the sanitary condition category of the stands at the
three locations (p > 0.05 in both ANOVA and the Kru-
skal-Wallis test). Based on the available data, it is im-
possible to identify stands that are more susceptible
to the borer. That is, regardless of the stand’s location,
they are equally susceptible to borer infestation.

However, it is important to note the limited data
for roadside plantings. Therefore, the lack of signifi-
cant differences may be due to low test power rather
than a true lack of effect.
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Tab6.1. 1. llenTpajbHbie 3HaueHUs CKC B cc/iefOBaHHBIX HACAKIEHUIX B 3aBUCUMOCTH

oT npucyTcTBuda ANY3

Table 1. Central values of sanitary condition category in the studied stands depending on the

presence of A. planipennis

LenTpanbHble 3HaueHUusa CKC

K KomuiecTso Aepesnes Central values of the sanitary condition
I'pynna 0JIM4YeCTBO Trees number category
. Haca)KJeHUuM

HacaKIeHU .
Groun of plantin SPlantmgs 10 KaTeropusiM COCTOSTHUS

polp &5 humber Otﬁlilele by condition categories M+m Me [Q1; Q3]

ota
2 3 4 5

3apaxeHHbIE 3,50
Infested 12 173 0 23 78 45 27 3,683+0,135 3.26: 3.86]
OTpaboTaHHbBIE 3,43
Treated 15 181 1 13 89 57 21 3,452 +0,126 [3.23: 3.81]

MIPOTHO3 3apa’kKeHHbIX JepPeBbeB, KaK MPaBUJIO, Hera-
TUBHBIH, TAK KaK IIOJIHOE YChIXaHWE MOXKET ITPOU30Li-
TU yoKe B TOZ, 3apakeHus.

Tak KaK CTaTUCTUYECKM 3HAUMMBIX Pa3INUUi
MeX[y 3apaKeHHBIMU U OTPAbOTAaHHBIMU HacaXIe-
HUSIMM He BBISIBJIEHO, B JaJbHEUINNX pacyeTax Bce
HacaxxJieHus 6bLIY 00beMHEHBI B O HY BHIOOPKY.

CpenHeB3BellleHHAsI KaTETOPUS COCTOSHUS BCEX
WCCJIeIOBaHHBIX B TOPO/ie HacaXkJIeHN BapbupoBaja
oT 2,53 110 4,50, TO eCTb HaCaXXLeHU XapaKTepU3yoT-
¢S KaK CHJIbHO ocjiabJieHHbIe U yebixatomye. CpenHee
3HaueHue CKC cocraBuiio 3,538 + 0,462, MenuaHa —
3,50[Q, = 3,26; Q, = 3,81].

['pyIIIEl, BbIIeJIEHHbBIE TI0 MECTY PACIIOJIOKEHUS
HacaXJeHUN, OTJINYAJIUCh TyCTOTOM, peryaspHO-
CTBIO TIOCAJIOK 1 CTEIIEHbBI0 BO3JeHCTBUI HETaTUBHBIX
¢axTopoB. B cBs3u ¢ 3TuM CKC ucrioyib3oBajach IJis
OLIEHKU TIPEeIPACIIONIOKEHHOCTH K ITIOPakeHUIo 3J1aT-
KO¥ pasHbIX TUIIOB HacaXXIeHuH (cM. Tabi. 2).

The pest introduction into natural areas usually
occurs after colonization of plantings in settlements
and shelterbelts (Mamedov, 2018). Emerald ash bor-
er colonies have been detected in forests of Krasno-
dar Krai (Shchurov and Zamotailov, 2023), Voronezh
Oblast (Sergeev, 2023), Kursk Oblast (Ryzhkov et al.,
2024), and Belgorod Oblast (Results..., 2026). It is not-
ed that the density of ash borer colonies in natural
areas is lower than in shelterbelts (Bushueva, 2024),
and, consequently, ash stands are less damaged and
die from the negative impact of the pest (Volkovich,
2007; Izhevsky, 2008).

Observations during forest pathology monitor-
ing conducted in 2024 and 2025 in all forestry units
of Penza Oblast, including those located near the
sites where the emerald ash borer was detected (the
Bekovskoye and Serdobskoye forestry units), did not
reveal the presence of the emerald ash borer. Detailed
studies in the stands of the Morozovsky-Poimsky dis-

Ta6. 2. IleHTpaabHble 3HaueHUA CKC B ucciieJOBaHHBIX HACAXKIEHUAX B 3aBUCUMOCTH

OT PaCIIOJIOKEHUA Hacamnennﬁ

Table 2. Central values of sanitary condition category in the studied plantings depending

on the location of the plantings

LenTpasbHbie 3HaueHUss CKC

Konuuectso Aepesnes Central values of the sanitary condition
I'pynnma K Trees number
. 0JINYECTBO category
Haca)kAeHUH .,
Haca)KJeHUi

Group of Plantings number TI0 KAaTErOpUsM COCTOSTHUS
plantings & ocmee by condition categories M+m Me [Q1; Q3]

total - ?

2 3 4 5
IIpugomMoBEIe
HaCaKIEeHUS 3,43
House 9 65 0 5 31 15 10 3,538+£0,184 [3,13: 3,93]
plantings
TIpugopoXHBIE
HaCaXAeHUS 3,59
Roadside 5 54 0 4 24 17 5 3,550+ 0,164 [3,26: 3.80]
plantings
CKBepbL 3,50
+

Squares 13 235 1 27 103 67 33 3,481 +0,117 [3,19: 3,85]
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Cratuctuyecku 3HauuMble pasnnuuga B CKC
HacaxxgeHuu Tpex mecT (p > 0,05 kak B ANOVA, Tak
¥ B TecTe KpyckaJjia-Yosiuca) OTCYyTCTBYIOT. Ha OCHOBe
VMEIOLIVXCS JaHHBIX HeIb3sl BbIIBUTh HACAXKICHNI,
GoJiee IToABEeP KEHHbBIE HATIaIeHUIO 3J1aTKK. To eCTh He-
3aBHCHMO OT PACIIOJIOKEHMS HacaXIeHUsI OHU B OfU-
HAKOBOU CTEIIEHY TOIBEP)KEHbI 3aCEJIEHUI0 3JIaTKOM.

OIHAaKO Ba)XHO OTMETUTb Majioe KOJUYECTBO
IAHHBIX IJIS TPULOPOKHBIX HAacaXJaeHUU. [1oaTOMYy
OTCYTCTBUE 3HAUMMBIX PA3JIMUUN MOXET ObITh CBsI3a-
HO C MaJIO¥ MOIIHOCTBIO TECTA, 8 HE C UCTUHHBIM OT-
cyTcTBUEM 3 deKTa.

[IpOHUKHOBEHUE BPEAUTENS B €CTECTBEHHBIE
MaCCUBBI OOBIYHO MIPOUCXOUT IIOCJIe 3acejieHus Ha-
CaKJIeHUH HaceJIeHHBIX ITYHKTOB U Jiecorioyioc (Mame-
IoB, 2018). [NocesieHus 3J1aTKU OOHAPY’KEHBI B Jecax
KpacHogmapckoro kpas (Il[ypos, 3amoraiios, 2023),
Boponexckoit (Cepree, 2023), Kypckoit (PBIXKOB
u Op., 2024) u Benropoxckoii (Pe3ynbTaThl ..., 2026)
obJyiacteil. OTMeYaeTcs, UTO ILUIOTHOCTh MOCEJIeHUM
SINY3 B ecTeCTBEHHBIX MacCHUBaX HI)XE, UEM B JIECOIIO-
Jocax (bBymyeBa, 2024), u, clieloBaTEIbHO, SICEHEBbIE
HaCaKJIeHUSI MEHbIIIE TTOBPEXKAAIOTCS U TUOHYT OT He-
raTUBHOTO Bo37ekcTBUs BpeguTens (Boakosuy, 2007;
WxeBckuii, 2008).

Hab6JtroileHs B paMKax JIECOITaTOJIOTMYECKOTO MO-
HUTOPUHTA, IpoBelieHHOro B 2024 u 2025 IT. BO Bcex
JiecHUJecTBaxX IleH3eHCKOM 06JacTH, BKJIIOYast pac-
TIOJIO)KeHHbIe BOJIV3U OT MeCT OOHapy>XeHUs 3JIaTKU
(BexoBckoe u Cepmo6CKOe JIECHUYECTBA), HE BBISIBUIIN
NPUCYTCTBUSA 3JIaTKU. JleTaibHbIE UCCIEIOBAHMS B Ha-
COKAEHUSAX MOpPO30BCKOT0-ITOMMCKOTO y4aCcTKOBOTO
JIeCHHMUYeCTBa ITOKAa3aJIy, UTO B HACTOsIIee BPeMS SICEeHU
€CTECTBEHHBIX HACAXKIEHWU ITOBPEXIAIOTCS ITPEXIe
BCEro OT THUJIeH. YUuThiBasd, 4yTo Y3 Obliia BhISIBIIEHA
He TOJIBKO B HACeJIeHHBIX ITyHKTaX, HO U B IIPUIOPOXK-
HBIX JIECOITOJIOCAX 0BJIACTU, BEPOSITHOCTD €€ ITPOHNKHO-
BEHUSI B €CTECTBEHHbIE MaCCUBBI COXPAHSETCS.

W3 umcia Mep peryaupoBaHUSA YUCIEHHOCTU
ANY3 1nipepJiaraeTcd WCIOJb30BaTh I1apa3suTOUOB

Puc. 4. Hae3pHuk u3 cemelictBa 6pakoHup (Braconidae)
Fig. 4. Wasp of the Braconidae family

trict forestry unit revealed that natural ash trees are
currently being damaged primarily by rot. Given that
the emerald ash borer was detected not only in pop-
ulated areas but also in roadside shelterbelts in the
region, there is still the likelihood of its introduction
into natural areas.

Among the measures to control the number of A.
planipennis, it is proposed to use parasitoids from the
Braconidae family (Gninenko, Klyukin, 2014; Kulinich
et al., 2024), which have previously shown their effec-
tiveness (Gninenko et al., 2016). In addition, microor-
ganisms and fungi associated with A. planipennis may
be effective (Orlova-Bienkowskaja, Bierikowski, 2024).
On the examined ash trees with signs of infestation by
the borer, wasps of the Braconidae family were detect-
ed (see Fig. 4). Given the importance of finding effec-
tive control measures, insects were collected and sent
to specialists from FGBU “VNIIKR” for further study.

CONCLUSION

The health condition of ash tree stands in Penza rang-
es from weakened to dying. Stands with characteris-
tic holes but no insects are slightly better than stands
with A. planipennis imagoes or larvae. However, this
difference is not statistically significant and can be ex-
plained by the formation of water shoots in ash trees
in response to damage.

Regardless of the density and regularity, the sur-
veyed ash plantings are damaged by A. planipennis to
the same extent.

Forest pathology monitoring and detailed obser-
vations in the forests of Penza Oblast have revealed no
colonies of the emerald ash borer. However, the pres-
ence of the pest in roadside areas does not preclude its
subsequent invasion of forested areas.
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u3 cemercrBa OpakoHup (Braconidae) (FHMHEHKO,
Kmtokus, 2014; Kynuuud u ap., 2024), KOTopbie pa-
Hee y)Xe 1okasanu cBoio 3¢ dextuBHOCTD (THUHEHKO
u 1ap., 2016). Kpome aToro, 3hheKTUBHBIMU MOTYT
0Ka3aTbCs MUKPOOPraHM3Mbl U T'PHUOBbI, CBSI3aHHLIE
¢ A1Y3 (OpmoBa-BeHbKOBCKasi, BeHbKOBCKUi, 2024).
Ha o6ciiefoBaHHBIX SICEHSAX C ITPU3HAKaMU TTOpaxe-
HUS 3JIaTKOU 6bLIM 0OHAPY’)KeHbl Hae3LHUKU CeMel-
crBa 6pakouuy (Braconidae) (cM. puc. 4). YuuTsiBas
Ba)XHOCTH Iovicka 3¢ eKTUBHBIX Mep 60pbObI, Hace-
KOMbIe OBLIM OTOOpaHbl M HaITpaBJIEHBI CHEIMau-
cram ®TBY «BHUWKP» nj1s1 manbHENero n3y4eHus.

3AKJ/IIOYEHUE

slceHeBbIe HacaXXJeHUd I. [IeH3bI OIIeHUBAIOTCS OT OC-
JIabJIEHHBIX JI0 yChbIxalomuX. COCTOSHYE HaCaXKIeHUH,
B KOTOPBIX 0GHAPYKEHBI XapaKTePHbIE OTBEPCTUS, HO
He o0Hapy)XeHbl HACEKOMbIe, HE3HAUNTEJIbHO JIyYIlle
HacCaXJeHUH, B KOTOPBIX UMAaro WK JNUYNHKY 3JIaTKU
obHapyxeHbl. OfHAKO 3Ta Pa3HUIA CTATUCTUUECKU
He3HauyrMa 1 MOXKeT ObITh 06bsiCHEeHa 00pa3oBaHUEM
BOJISTHBIX TTOGETOB Y sICEHEl B OTBET Ha MTOBPEXIEHUS.

Hes3aBHCHMO OT TYCTOTHI, PETYJISIPHOCTH, 06GCe-
IOBaHHbBIE TIOCAJIKM SICEHEBBIX HACAXKIEHUM MOBpe-
KAaTca A1Y3 B paBHOM CTEIIEHM.

B pesynbTaTe J1eCconaToJIOrnuecKoro MOHUTOPWH-
ra u JOeTajibHbIX HaOJIOOeHUH B Jiecax [leH3eHCKOH
00JIacTH TTOCeJIEHNs 3JIATKK He BhIABJIEHbI. OHAKO Ha-
JInUyie BPEOUTEIS B IIPUIOPOXKHBIX T10JI0CAX HE UCKITIO-
YaeT ero IOCJIEYOIIYI0 MHBA3HUIO B JIECHBIE MaCCUBBHI.
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