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Introduction

The elm trees (Ulmus spp.) hold significant ecological, aesthetic, and economic importance in urban
landscapes and natural forests. Renowned for their broad, dense canopies, elm trees contribute substantially to
improving air quality, providing shade, and enhancing the visual appeal of green spaces. Beyond their
ornamental value, elm wood is durable and semi-hard, comparable to beech and walnut, and is used in furniture
making, veneer production, shipbuilding, and automotive manufacturing. Moreover, urban elm populations
support biodiversity by providing habitat and food for various insects and birds. However, elm trees are
subjected to biotic stresses, among which the elm leaf beetle, Xanthogaleruca luteola (Miller) (Coleoptera:
Chrysomelidae), is a primary pest causing extensive defoliation and weakening of trees. The elm leaf beetle is an
important pest of elm trees, causing significant damage by feeding on leaves, which reduces photosynthesis and
weakens the trees. Given the impact of elm trees on urban green spaces, their role in reducing citizen stress, and
their functions in air softening and shade provision, necessary measures should be taken to preserve them. This
study investigated the infestation level of elm trees and the impact of environmental factors on the pest
population in Kermanshah city, Iran.

Materials and Methods

Sampling of different life stages (eggs, larvae, and adults) was conducted every three days on 30 selected elm
trees across 13 urban areas from March to December 2023. Population fluctuations were analyzed in relation to
temperature and relative humidity. Spatial distribution patterns were determined using Taylor's power law and
Iwao's regression methods.

Results and Discussion

The results showed that X. luteola has three distinct generations during the growing season under the climatic
conditions of Kermanshah. Peak adult populations for each generation were observed on May 16 (2.67+0.30),
July 3 (3.00+0.52), and August 28 (2.77+0.31). Temperature had a direct and significant positive effect only on
egg population, while humidity had a non-significant negative effect on egg and adult populations. The spatial
distribution pattern was characterized using Taylor's power law and Iwao's index. Based on comparison of
coefficients of determination (R2), Taylor's model provided a better fit to the data, and the spatial distribution
was random for eggs, first-instar larvae, second-instar larvae, and adults, but aggregated for third-instar larvae.
The three distinct population peaks observed across different life stages confirm that temperature variations
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significantly impact population growth, especially during the egg-laying stage. The determination of precise
peak population timing for different life stages across three generations provides valuable information for
implementing timely and targeted control measures in integrated pest management (IPM) programs.

Conclusion

The results of this study emphasize the critical importance of monitoring the population of the elm leaf beetle
for effective pest management and help determine the optimal timing for implementing control measures. This
study, through examining population fluctuations and environmental factors affecting different life stages of the
elm leaf beetle in Kermanshah city, highlights the essential need for a comprehensive understanding of this
pest’s population dynamics. Identifying distinct population peaks in each life stage offers valuable opportunities
for precise and timely pest control interventions. This detailed bio-ecological knowledge is crucial for
developing effective IPM programs aimed at reducing pesticide usage, minimizing economic losses, and
enhancing the health and sustainability of urban green spaces. Ultimately, the success of sustainably managing
this pest depends on continuous, precise population monitoring and the thorough analysis of influential
environmental factors.
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Table 1- Geographical coordinates and characteristics of sampling locations in Kermanshah city

Region name Geographic coordinate
Ferdowsi Square, City Park (Azadegan) N3796590.6, E687659.6
Lashgar N3797079.2, E689828.8
Kianshahr N3797058.7, E689746.4
Elahiyeh N3804670.5, E691011.2
Tawon N3804201.4, E690733.9
Pardis N3797388.2, E687849.2
Taghbostan N3808453.8, E695346.3
Kuhistan Park N3807029.1, E695347.3
Golestan N3801651.6, E689090.6*
Ershad N3802226.1, E690998.4
Zafar Blvd. N3803010.6, E690771.1
Anahita N3807605.7, E691638.7
Sajjad Blvd. N3798033.5, E685113.3
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Figure 1- Population fluctuation of different life stages of elm leaf beetle, Xanthogaleruca luteola, across various

months in 2023
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Table 2- Multiple regression analysis of population fluctuations of elm leaf beetle, Xanthogaleruca luteola, in relation to
average daily temperature and humidity

. Relative humidity Temperature Regression
Life stage — —

Coefficient Pualue Coefficient Puatue r Pualue
Egg 0.013 + 0.060 0.825 0.414 +0.135 0.003 0.452 0.001
Larva 1 -0.004 + 0.061 0.944 0.212 +0.138 0.131 0.265 0.104
Larva 2 -0.005 + 0.055 0.925 0.193+0.123 0.121 0.274 0.089
Larva 3 -0.023 + 0.041 0.581 0.028 + 0.093 0.761 0.137 0.555
Adult -0.012 + 0.010 0.209 0.023 £ 0.022 0.295 0.35 0.018
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Table 3- Taylor's power law regression analysis for spatial distribution patterns of elm leaf beetle life stages

Life stage (C(!:f]igieanrg?n[t)etrfalsggh) (CcnfidereeiiftE’val 95%) (::b'a; t (df) R? Pue  Spatial distribution
Egg 0.840+0,103 0.919+0.103 2004 0786(58) 0583 0.000%* Random
Larvael 0.6180.096 1005£0.109 5029 0.055(38) 0701 0.000** Random
Larvae2 0.764:0.090 08%4:0.104 5087 1.403(34) 0679 0.000%* Random
Larvae3 0.479+0.041 1163:0.053 2052 3075(29) 0946 0.000%* Cumulative
Adult -0.0020.034 09430076 5001 0.750(61) 0717 0.000%* Random
Total immature stages o 0s00 118740083 ;003 2.947(49) 0843 0000 Cumulative
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Table 4- Twao’s patchiness regression analysis for spatial distribution patterns of elm leaf beetle life stages

Life stage o e Godennaisso % (@) R® Paw  Spatial distribution
Egg forseldaa 088420122 5004 0950(s8) 0.480 0.000%* Random
Larvael 499610063 0.91520.012 020 0680(38) 0.824 0.000%* Random
Larvae? 4802:0803  0.86420.092 o087 1.770(34) 0739 0.000%* Random
Larvae3 28040427 1.02120.006 5050 0402(29) 0.868 0.000%* Random
Adult 0.202£0.186  0.988:0.113 5001 0106(61) 0562 0.000%* Random

Total immature stages 42?;‘&? 4?6?3 1'883271;96852 2.023 0.437 (49) 0.954 0.000** Random
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Figure 2- Relationship between the optimal sample size and the average population density of all life stages of the
elm leaf beetle using the Taylor regression method in 2023
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Figure 3- Relationship between the optimum sample size and the average population density of all life stages of the elm leaf
beetle using the Iwao regression method in 2023
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