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Abstract

In forest ecosystems, the understory represents a fundamental structural layer that plays a decisive role in regulating
microclimates and maintaining biological equilibrium. This study examines the influence of invasive and aggressive native spe-
cies on the structural transformation of the understory and analyzes how this complexity affects the outbreak dynamics of the
box tree moth (Cydalima perspectalis) in Georgian forests. Field monitoring conducted between 2023 and 2025 across study areas
in the Adjara and Guria regions confirms that the dense, multi-layered understory formed by the invasive Amorpha fruticosa
and the native Smilax excelsa functions as a vital ecological refugium for the pest. The findings demonstrate that high understory
structural complexity maintains relative humidity, creates a windbreak barrier, and provides thermal insulation, significantly
increasing the survival rate of overwintering C. perspectalis larvae. Statistical analysis revealed a strong correlation between
understory density and the intensity of damage in native boxwood (Buxus colchica) stands. The study concludes that effective
pest management strategies must account for understory structural characteristics, as this is critical for the natural regeneration
of boxwood groves and the long-term resilience of forest ecosystems.
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Introduction

Forest ecosystems function as complex biological networks where the interaction between plants and in-
sects maintains a natural equilibrium [1]. In recent decades, however, this balance has been disrupted by biological
invasions and the expansion of virulent forest pests [2]. Within the Caucasus region, specifically in Georgia, the
simultaneous spread of exotic plants and invasive insects poses an urgent threat to local biodiversity and vital eco-
system services [3].

The presence of invasive plants and aggressive native species can fundamentally alter the forest floor by
modifying nutrient pathways, resource availability, and local microclimates [4]. Dense layers of competitive shrubs
and vines act as an ecological refugium a buffer that modifies light, moisture, and temperature profiles in ways that
often favor herbivorous pests [5]. Currently, Georgian forests are facing severe pressure from the box tree moth
(Cydalima perspectalis), which has become the primary threat to native boxwood (Buxus colchica) [6].

The ongoing boxwood crisis, driven by C. perspectalis outbreaks, has drastically reduced boxwood stands.
Consequently, A. fruticosa frequently occupies the resulting vacant "ecological niches" in the Colchic Lowlands.
Since its initial detection in the Caucasus around 2010, the box tree moth has triggered widespread defoliation and
a rapid decline in boxwood populations, particularly in the humid western regions [7]. The ecological significance
of B. colchica is critical; it is a relict species from the Tertiary period and a cornerstone element of Colchic forest
ecosystems [8].

Although both plants (boxwood and Amorpha) inhabit the same geographical zone, their simultaneous
presence is increasingly an indicator of anthropogenic impact. The co-occurrence of Buxus and Amorpha suggests
that the natural forest structure has been compromised, allowing invasive species to penetrate the distribution range
of indigenous flora. While studies have addressed the general biology of the moth, less focus has been placed on the
specific ecological drivers sustaining these outbreaks [6]. The presence of invasive species such as Amorpha fruti-
cosa, occurring alongside aggressive native vines like Smilax excelsa, increases habitat complexity. This creates ideal
microsites for larval development and winter survival [4, 5]. Research suggests that such dense vegetation buffers
against environmental extremes by maintaining high relative humidity a factor that significantly improves the suc-
cess rate of overwintering larvae [5]. Additionally, these thickets hinder physical access for monitoring and reduce
the efficiency of biological control interventions [9].
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Conclusion

This study demonstrates that the structural complexity of understory vegetation is a decisive factor influ-
encing the outbreak dynamics of Cydalima perspectalisin the native Buxus colchica stands of western Georgia. The
results confirm a direct link between high vegetation density and increased pest damage, driven by the formation
of stable microhabitat conditions. By providing a "buffered" environment, dense thickets of Amorpha fruticosa and
Smilax excelsa significantly enhance the survival and overwintering success of box tree moth larvae.

The findings highlight a potent ecological synergy: invasive and aggressive native plants do not merely
coexist with forest pests but actively reshape the forest architecture to favor pest persistence. The role of climbing
vines as protective cover further accelerates the degradation of the indigenous boxwood understory. These interac-
tions suggest that the decline of Buxus colchica is not an isolated entomological event but a complex ecosystem-
level shift driven by multiple biological invasions and structural changes in the understory.
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343990L LEAOVIGOMEOo 3MI3EgJuBGMBOL Zo3egbs dBOL seYMSls 353 EgEgdol 0bsBogsBY
©3b53gm Lsgdstmnggermdo
9003605 HaMmady, Jg09396 msgzsMmdoersdg
©98905%0

GYoL 93mbobHdgddo J3909g FoMB8mowygbl BrbBIbAN® LAHONIGNOYW 6L, Gmdgwos 3>©BFY3IG
Aol sbOEIdL JogMMmIodsGol MYIE0oMdLS S BOMEMYOM0o [mbslfimGmmdol d9bsmhmbgdsdo. bsdGmIdo
d9Lfog3c00s 063500 S 5MILBOMO SEFOMDdGOZ0 LabgmdgdOL go3egbs J39¢YoL LEHOYIBHWO A3MEJdbsbg
©5 65 293wgbols sbgbl dolo 3MmB3wgduvMmds dboL sawow@sl (Cydalima perspectalis) 9sbdGOZ0 3MEFILYOOL
©0653035%7 LagoMmmNZggemb  Ggggddo. 33wg30L BsGRwgddo, 2023-2025 fiergddo sFoeols s MGOoL Mgxombgddo
Bo@BoMgdwano baggeng dmbo@m®mobyol 9gwgaqd0 s639690L, MM 0bzsbom@o Amorpha fruticosa 5 SQYOCMOM030 Smilax
excelsa-ly 3096 BMOIoGHYdMo JF0EOM S 3635 M0560 J39BYg 953690gdolm3zol Lobogmabarmeo 3609369wM356
03MM0ME  35339L5835OL  FoMmdmMoagbl. ©sH0b®s, MMI J3gBYol Bomswo LEHOMIGHMOWOo 3MI3EgdurOMmds
065MmB69g0L Hgb0sbMdSL, JIBOL JoMLogse dsM0gMl s YOMmMB3gEyYmal MIMIME 0BMEWsE30L, Moz LogMdbmdwsw
BOHOL FoGEol Bobsdo dmbadmemg dboL sSEMESL g3sMRIBOL 58396989l BsTNMOL 39MHoMmETo. LGSEHOLEZOIs
0Bo@0BTs 99306 BF0OM 3MOgs30s J39¢yob LodFoMmgzol dshz9bgdgwls s JmwbyyMo dboL (Buxus colchica)
©5H0sbgdol  0b6FGHgbLogMdL  BmEOL.  35369dgms  55390Jgdgdol  BsBmz0L  9RBIdBHMOO  LBHGIGHIF0S  bs
0m35obfobgdmgl J393Yol LEHO®MIGHWOME  s30LgdIMHYOIPL, M3 3AFY39GH0s JMbMHo dBol  3mMM™mIgdOL

06936030 M30005003960Ls s BHYol 93mboLEHYTgd0L FMIJM3500560 FEYMEMBOLMZOL.

1533560m BoBygggdo: Cydalima perspectalis; J39¢94ob LEGHIGHMOMEO 3MI3EgJLMBHMds; 0635B0MMOo d3gbstggdo;
Buxus colchica; bogdo®mggam.
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