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The results of research into the phytosanitary condition of age-old trees in the historical part of the V. V. Pashkevych arboretum are presented. The small triangular-shaped arboretum occupies an area of 1.87 hectares, which was founded in 1889–1891 by professor V. V. Pashkevych. As a result of the inventory assessment of the territory (as of 2024), it was established that the taxonomic composition of the arboretum is represented by 90 species and forms of tree species, including 44 from the period of the creation of the arboretum itself. A total of 102 taxa aged 100–135 years were identified. It was determined that representatives of dendroflora belong to 12 families, including 14 taxa from the Pinophyta division and 90 taxa from the Magnoliophyta division. In terms of quantity, the largest number of age-old trees in the arboretum plantings are from the families: Malvaceae Juss. (30.75%); Sapindaceae Juss. (13.46%); Fagaceae Dumort. (11.5%); Pinaceae L. (10.57%); and the smallest — Simaroubaceae DC., Ulmaceae Mirb., Cannabaceae Mart. (0.96%). Rapid climate change significantly reduces the resilience of plantations in the Right-Bank Forest-Steppe of Ukraine and contributes to outbreaks of epiphytoses of bacterioses, the reproduction of pests, and the drying out of the surface root system. A set of diseases and pest infestations were found in tree species within the research area, which significantly affect their growth and development and their resistance to current climatic factors. The most common are local necrotic-cancer diseases caused by the fungi Nectria ditissima, damage by xylotrophic fungi — Poliporus squarnosus and Foraes fomentarius, rot, frost cracks, leaf damage by powdery mildew, the course of which is chronic. A decrease in the aesthetic condition of the stand was noted: a sparse and asymmetrical crown, leaves and needles damaged by pests, a trunk tilt from 10° to 40°, a dry tree top, hollowness, etc. According to the Sanitary rules in the forests of Ukraine it is determined that trees of category I of sanitary condition (without signs of weakening) account for 31%; trees of category II (weakened) — 36.4%; category III (very weakened) — 25.9%; category IV (dying) — 6.7%. It was noted that one of the reasons for the deterioration of the condition of trees in the stands is the colonization by the semi-parasite Viscum album L. As a result of the research, 22 trees with varying degrees of V. album damage were identified. Of these, 4.9% were slightly damaged, 6.9% were moderately damaged, 5.9% were severely damaged, and 3.9% were very severely damaged. It was determined that 32 trees require sanitary pruning, 25 trees require pest and disease treatment, and one 130-year-old Robinia psevdoacacia L. tree is recommended for removal.
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Introduction
In the context of the current problems of rapid climate change and natural plant reproduction, dendrological parks, which are centers of biodiversity conservation, are gaining significant importance [1, 4, 11]. One of such introductory centers is the National dendrological park «Sofiyivka» of the NAS of Ukraine, which belongs to the objects of the nature reserve fund, on the basis of which a research institute operates as part of the Department of general biology of the NAS of Ukraine. The dendrological park was founded in 1796 and is a monument of landscape architecture of world importance from the late 18th to early 19th centuries, listed in the state register of National cultural heritage. The activities of the «Sofiyivka» dendrological park are aimed at conducting scientific research aimed at obtaining and using new knowledge in environmental science, substantiating the concept of garden and park and landscape construction of «Sofiyivka», meeting the social, economic and cultural needs of the population and innovative development of garden and park art. Given the above, there is a need to determine the phytosanitary condition of age-old trees of the V. V. Pashkevych arboretum of the National dendrological park «Sofiyivka» of the NAS of Ukraine for their further preservation.
The purpose of the study is to determine the phytosanitary condition of age-old plantings in the historical part of the V. V. Pashkevych arboretum and develop project proposals for its preservation and maintenance.

The object of research is the age-old trees of the V. V. Pashkevych arboretum

The subject of the study is the composition and condition of age-old trees of the V. V. Pashkevych arboretum.
Materials and research methods

The V. V. Pashkevych arboretum occupies a small triangular area of 1.87 hectares, which was founded in 1889–1891 by professor V. V. Pashkevych. A fairly large number of exotic tree and shrub plants, valuable in decorative and park terms, grow in the arboretum areas. The landscape structure of the arboretum includes: 22 separate plots; an operating water distribution well; a pool with a collection of aquatic plants; a stone hill with a small grotto. The walking area is represented by wide shady alleys, narrow paths and benches for resting. Based on the inventory of arboretum plantings, information was obtained about the species composition of tree plantings in a historical context. It has been established that as of the spring of 2024, the range of plants consists of 90 species and forms, including 44 species and forms planted in 1889–1891 [6]. Age-old trees have great scientific, historical, ecological, and aesthetic value. Since 2024, the department of dendrology and park construction of the dendrological park «Sofiyivka» has been conducting scientific work on the topic: «Theoretical aspects of the revaluation of landscapes of historical parks». The study of age-old trees is one of the directions of these studies. Therefore, special attention was paid to studying the taxonomic composition and phytosanitary condition of trees aged 100 to 130 years.
The taxonomic composition was analyzed using the determinant «Dendrology» [24] and POWO [14]. The inventory of plantings was carried out according to the Methodological recommendations for inventory, assessment and monitoring of perennial plantings in historical parks of Ukraine [7]. Disease diagnostics were performed based on external macroscopic signs: the presence of xylotrophic fungi, cancer ulcers, hollows, dry apex, bacterial dropsy, bark detachment, etc. Inspection of tree plantations for the presence of stem pests was carried out in accordance with the methodological recommendations of the State service for protected areas of the Ministry of ecology and natural resources of Ukraine [10]. The nature of the damage to trees by the hemiparasite was assessed using a 5-point scale proposed by S.I. Kuznetsov, F.M. Levon, & M.I. Shumyk [9]: 5 points — unaffected; 4 points — slightly affected (the crown is affected by no more than 20–25% — up to 5 bushes of the parasite); 3 points — moderately affected (by 30–50% — from 6 to 15 bushes); 2 points — severely affected (by 60–80% — from 16 to 24 bushes); 1 point — very severely affected (by 90–100% — 25 or more bushes). Assessment of V. album tree damage was conducted in early spring and fall. Tree condition categories were determined in accordance with the Sanitary rules in the forests of Ukraine [12].
Research results
Currently, the landscape structure of the arboretum contains: 22 separate plots (Fig. 1). 
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According to the inventory results, it was established that in the V. V. Pashkevych arboretum, the basis of the plantations are the oldest trees in the amount of 64 pieces (1.18%), the age of which is 132–135 years (Fig. 2).
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Fig. 2. Quantitative characteristics of trees by the age structure.
Slightly fewer trees in the age group 101–120 years — 50 pcs. (0.91%). The average values of the number of trees in the age structure are occupied by plants aged 20–40 and 81–100 years — 33 (0.6%) and 50 (0.91%) pcs., respectively. The fewest trees are in the age groups 41–60 and 61–80 years old — 12 (0.22%) and 11 (0.2%) trees, respectively. The age group of 1–20 years includes young plants of seed and vegetative origin. Mostly, they are undergrowth of those species that grow on the territory of the arboretum, and their number reaches 5298 pieces (96.36%).

Age-old trees are representatives of 12 families (Fig. 3). In terms of quantity, the largest number of age-old trees in the arboretum stands belong to the Malvaceae Juss. family, which is 30.75%; Sapindaceae Juss. — 13.46%; Fagaceae Dumort. — 11.5%; Pinaceae L. — 10.57%; and the least Simaroubaceae DC., Ulmaceae Mirb., Cannabaceae Mart. — 0.96%.
Climate change not only leads to a deterioration in the phytosanitary condition of plantations, but also significantly reduces their stability in the conditions of the Right-Bank Forest-Steppe of Ukraine. Natural factors such as warm winters, hot summers, minimal rainfall, and reduced soil moisture contributed to outbreaks of epiphytoses of bacterioses, the proliferation of pests, and the drying out of the surface root system. Another reason for the deterioration of the condition of trees in the stands is the colonization of V. album L., which leads to changes in their structure [3, 5].
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Fig. 3. Structure of age-old trees by family affiliation, %.
In accordance with the Sanitary rules in the forests of Ukraine, during the survey, age-old trees were divided into five categories of tree condition (Table 1).
Table 1. Assessment of the sanitary condition of age-old trees of the V. V. Pashkevych arboretum
	№ 
	Species (taxon) name
	Age, years
	Plant height, m
	Trunk diameter at a height of 1.3 m, m
	Crown diameter (N-SхE-W), m
	Sanitary condition category

	Plot № 1

	1
	Aesculus hyppocastanum L.
	132
	21
	84
	14х14
	І

	2
	Ailanthus altissima (Mill.) Swingle
	132
	21
	21
	18х17
	І

	Plot № 2

	3
	Larix decidua Mill.
	132
	22
	50
	4х4
	І

	4
	Aesculus hyppocastanum L.
	132
	27
	80
	8х8
	І

	Plot № 3

	5
	Tilia cordata L.
	132
	20
	56
	7х6,5
	ІІ

	6
	Tilia cordata L.
	132
	16
	80х62
	7х6
	ІІІ

	7
	Cladrastis kentukea (Dum.-cours.) Rudd.
	130
	16
	38
	9х9
	ІІ

	Plot № 4

	8; 9
	Tilia cordata L.
	130
	12; 15
	71; 51;
	5х5; 12х10;
	ІІ; ІІІ

	10;11
	Tilia cordata L.
	130
	8; 20
	31; 32
	1,5х2,5; 11х9
	ІІІ;ІІ

	12
	Sophora  japonica L.
	130
	24
	76х45
	16х16
	ІІ

	13
	Acer platanoides L.
	117
	44
	51
	12х11
	ІІІ

	14
	Acer ginnala Max.
	117
	9
	10
	7х7
	ІІ

	15
	Acer platanoides 'Schwedleri'K. Koch.
	130
	18
	44+38
	8х8
	ІІІ

	16; 17
	Fraxinus excelsior L.
	130
	22; 14
	63; 33
	9х8; 7х6
	ІV; II

	Plot № 5

	18
	Tilia cordata L.
	132
	16
	115
	12х10
	III

	19
	Tilia cordata L.
	110
	16
	45
	8х8
	II

	20
	Tilia cordata L.
	130
	16
	56
	12х11
	II

	21
	Sophora  japonica L.
	105
	17
	42+32
	10х10
	I

	Plot № 6

	22
	Tilia cordata L.
	130
	21
	52
	8х8
	I

	23
	Tilia cordata L.
	130
	21
	58
	8х8
	I

	24
	Larix decidua Mill.
	105
	27
	53
	12х10
	I

	25
	Fagus silvatica L. 'Atropunicea'
	105
	26
	69
	16х16
	I

	26
	Fagus silvatica L. 'Atropunicea'
	128
	26
	58
	16х16
	I

	27
	Corylus colurna L.
	130
	23
	56
	13х13
	I

	28
	Corylus colurna L.
	130
	23
	57
	13х13
	II

	29
	Corylus colurna L.
	130
	23
	57
	13х13
	II

	30
	Corylus colurna L.'Nadia'
	130
	18
	48
	10х5
	III

	31
	Picea abies (L.) Karst.
	130
	27
	53
	13х13
	II

	Plot № 7

	32
	Picea abies (L.) Karst.
	130
	28
	60
	6х6
	II

	33
	Picea abies (L.) Karst.
	130
	22
	68
	5х4,5
	II

	Plot № 8

	34
	Aesculus hyppocastanum L. 'Pyramidalis'.
	130
	18
	13; 18; 18; 27; 19
	6,5x5
	II

	35
	Tilia europaea L.
	130
	18
	62
	8х8
	I

	Plot № 9

	36
	Quercus rubra L.
	130
	20
	71
	12х4,8
	II

	37
	Quercus rubra L.
	120
	18
	46
	6х9
	I

	38
	Tilia europaea L.
	120
	17
	43х48
	3х6
	II

	Plot № 11

	39
	Tilia platyphyllos Scop.
	105
	18
	66
	7х7
	II

	40
	Tilia cordata L.
	130
	18
	44
	6х7
	I

	41
	Thuja occidentalis L.
	105
	7
	21
	5х5
	I

	42
	Sophora japonica L.
	105
	18
	51
	7х7
	I

	43
	Taxus cuspidata Siebold & Zucc.
	15-105
	3
	
	11х12
	I

	Plot № 12

	44
	Tilia cordata L.
	120
	15
	61
	8х8
	II

	45
	Tilia cordata L.
	120
	17
	79
	15х14
	II

	46
	Tilia cordata L.
	120
	22
	46
	8х6
	II

	47
	Tilia cordata L.
	120
	20
	48
	9х6
	I

	48
	Tilia cordata L.
	130
	19
	58
	13х11
	II

	49
	Gymnocladus dioica K. Koch.
	130
	26
	60
	16х10
	I

	50
	Fagus sylvatica L. ‘Rotundifolia’
	130
	24
	56
	12х8
	I

	51
	Crataegus oxyacantha L.
	105
	4
	5
	4х4
	I

	52
	Crataegus punctate Jacq.
	105
	2
	
	3х3
	I

	Plot № 13

	53
	Tilia cordata L.
	130
	24
	92
	12х12
	II

	54
	Taxus baccata L.
	105
	7
	21
	7х7
	I

	55
	Taxus baccata L.
	105
	7
	20
	6х6
	I

	Plot № 14

	56
	Gymnocladus dioica K. Koch.
	130
	26
	110х83
	17х15
	II

	57
	Pinus sylvestris L.
	130
	26
	58
	3,5x4;
	I

	58
	Pinus sylvestris L.
	130
	26
	43
	3x5;
	III

	59
	Pinus sylvestris L.
	130
	23
	45
	3,5x2,5
	III

	60
	Aesculus octandra Marsh.
	110
	14
	26
	5,5х7
	I

	61
	Aesculus carnea Hayne.
	105
	14
	36
	6x8
	III

	62
	Aesculus hyppocastanum L. 'Baumannii'
	130
	23
	94х61
	10х12
	II

	Plot № 15

	63
	Tilia europaea L.
	120
	10
	54
	16х16
	II

	64
	Gymnocladus dioica (L.) K. Koch.
	105
	20
	42х47
	13х8
	II

	65
	Tilia platyphyllos Scop. 'Vitifolia'
	120
	11
	30
	8х6
	II

	Plot № 16

	66
	Tilia europaea L.
	130
	19
	80
	7х8
	II

	Plot № 17

	67
	Tilia americana L.
	105
	19
	56
	7х6
	III

	68
	Carpinus betulus ‘Globosa’
	105
	19
	54
	16х16
	I

	69
	Thuja occidentalis L.
	105
	11
	24
	2х3
	II

	Plot № 18

	70
	Tilia cordata L.
	130
	18
	76
	12х12
	II

	71
	Acer platanoides L.
	130
	24
	42
	12х12
	II


	72
	Acer platanoides L.
	130
	22
	44
	12х6
	III

	73
	Acer campestre L.
	130
	22
	44
	9х9
	III

	74
	Acer platanoides L.
	105
	20
	44
	12х8
	II

	75
	Ulmus laevis Pall.
	130
	23
	71
	12х12
	I

	76
	Acer platanoides L.
	105
	21
	35
	12х12
	II

	77
	Tilia cordata L.
	130
	22
	51+58+56
	16х14
	III

	78
	Tilia cordata L.
	105
	23
	31
	15х15
	I

	79
	Tilia cordata L.
	105
	20
	45
	15х15
	I

	Plot № 19

	80
	Tilia cordata L.
	130
	16
	72
	16х14
	II

	81
	Picea abies (L.) Karst.
	130
	19
	31
	7х5,5
	IV

	82
	Picea abies (L.) Karst.
	130
	16
	29
	6х5
	ІІІ

	83
	Pseudotsuga taxifolia Britt.
	130
	26
	56
	10х9
	III

	Plot № 20

	84
	Tilia cordata L.
	130
	19
	58х102
	15х14
	III

	85
	Celtis occidentalis L.
	130
	12
	45
	11х10
	I

	86
	Catalpa bignonioides Walt.
	130
	14,5
	38+41
	12х10
	III

	87
	Catalpa bignonioides Walt.
	130
	17
	41
	12х10
	IІІ

	88
	Robinia psevdoacacia L.
	130
	16
	68
	8х5
	IV

	Plot № 22

	89
	Acer platanoides L.
	130
	19
	52
	8х6
	IV

	90
	Quercus robur Sol.
	110
	24
	48
	10х10
	I

	91
	Tilia cordata L.
	110
	14
	45
	8х7
	III

	92
	Fraxinus excelsior L.
	132
	26
	108
	18х18
	II

	93
	Thuja occidentalis L.
	110
	4-6
	14; 14; 16
	4; 4; 5
	II

	94
	Acer platanoides L.
	110
	18; 14
	30; 42
	10; 13
	III

	95
	Catalpa bignonioides Walt.
	130
	17
	71
	12
	II

	96
	Acer platanoides 'Schwedleri'
	130
	24
	76
	12
	IV

	97
	Acer campestre L.
	110
	17; 19
	33; 29
	16; 18
	IV

	98
	Fraxinus excelsior L.
	130
	22
	84
	15х18
	III

	99
	Fraxinus excelsior L.
	130
	 25
	87
	20х19
	III

	100
	Acer platanoides L.
	130
	20; 17
	41; 20
	12; 10
	III

	101
	Gleditsia triacanthos L.
	130
	22; 19
	43; 33
	8; 6
	III

	102
	Fraxinus excelsior L.
	110
	21; 23
	38; 53
	8; 12
	IV

	103
	Acer platanoides L.
	110
	18
	32
	14
	III

	104
	Fraxinus excelsior L.
	130
	25
	72
	17
	III


Trees of category I of sanitary condition without signs of weakening account for 31%; trees of category II (weakened) — 36.4%; category III (very weakened) — 25.9%; category IV (dying) — 6.7%.

The most common diseases for T. cordata, T. americana, T. europaea, T. platyphyllos 'Vitifolia' were growths, rots and hollows, cancerous growths, leaf damage by powdery mildew, sap leakage on branches and trunks, frost cracks, dry skeletal branches in different parts of the crown, trunk inclination from 10° to 40° from the vertical axis, crown thinning, reduction in leaf size and color intensity, numerous water shoots and bushes of V. album L. (Fig. 4 a, b).
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                                         a)                                                        b) 

Fig. 4. a) Growths on the trunk of T. europaea and b) T. cordata with V. album infection.

Trees of the genus A. hyppocastanum are affected by Cameraria ohridella, have hollows, mechanical damage to the trunks, and a thinned crown (Fig. 5. b). Caring for diseased plants includes the need to remove fallen leaves and use appropriate herbicides.
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                                         a)                                                   b)
Fig. 5. Pathological damage on a) C. betulus 'Globosa' and b) A. hyppocastanum 'Pyramidalis'

Resin funnels were found on the trees, and under the bark passages of Ips acuminatus and its companion Ips sexdentatus, leading to damage to the bast and sapwood, which is caused by a group of ophiostome fungi [2, 15]. (Fig. 6. b).
C. kentukea, S. japonica, G. triacanthos, G. dioica have dry tops from 10% to 30%, hollows. Robinia psevdoacacia L has a crown that has dried up by 80%, there are many shoots of the crown renewal, necrotic-cancerous diseases, hollows, growths (Fig. 5 a; Fig. 6 a).
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                                   a                                                                   b
Fig. 6. Pathological damage on G. dioica K. Koch. (а) and P. sylvestris L. (b)
In Acer circinatum, A. campestre, A. platanoides, A. platanoides 'Schwedleri' trees growing under coenotic pressure, we observed crown thinning, asymmetry, trunk tilt from 10° to 40°, dry top, and secondary crown renewal. Local necrotic-cancer diseases caused by the fungi Nectria ditissima Tul., rot, frost cracks, leaf damage by powdery mildew, the presence of V. album L. bushes on tree trunks from 3 to 20 pcs. were also detected (Fig. 7. b).
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Fig. 7. a) Pathological damage on S. japonica; b) infestation of F. excelsior and A. platanoides trees by the hemiparasite V. album
Over the past decade, the drying out of age-old trees of the Pinaceae family in the «Sofiyivka» dendrological park has become an acute problem. In the V. V. Pashkevich arboretum, we observe drying out of 20% to 70% of the surveyed P. abies trees due to arid climatic conditions and the settlement of the pest Sacchiphantes abietis. P. sylvestris trees have many hollows and drying out from 5% to 50%. Symptoms of the disease develop rapidly and lead to the tree drying out. From 2006 to 2023, two oldest P. sylvestris trees fell in the arboretum. Trees that grew under coenotic pressure have asymmetrical crowns.
The oldest F. excelsior trees in the arboretum are almost all affected by V. album, from 3 to 25 bushes on one tree (Fig. 7. b), are dry-topped trees and are affected by tinder fungus — P. squarnosus and F. fomentarius. C. colurna has a sparse crown and hollows, while its species form 'Nadia' has an asymmetrical crown, abundant root growth on all trees, and powdery mildew on the leaves. C. bignonioides has a sparse crown and a dry top. T. occidentalis has dry branches, a broken upper part of the crown, a trunk tilting from the vertical axis, and an asymmetrical crown due to its close proximity to the crowns of other trees.
Today, V. album is already considered a real ecological disaster for large and medium-sized cities, as evidenced by numerous publications by I. O. Rybalka, I. D. Vasylenko, Yu. O. Rumyankov, V. V. Ivantsev and other researchers [9, 16, 19, 22, 25]. Scientists consider mistletoe to be a very dangerous semi-parasite, this is because the number of plant species and forms that it is capable of infecting is constantly increasing [3, 5, 21].

As a result of the research, we identified 22 trees with varying degrees of V. album damage. Of these, 78.4% were undamaged, 4.9% were slightly damaged, 6.9% were moderately damaged, 5.9% were severely damaged, and 3.9% were very severely damaged (Fig. 8.).
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Fig. 8. Assessment of damage to age-old trees by V. album in the V. V. Pashkevych arboretum, scores.
Our research allowed us to determine the species spectrum of trees affected by V. album. According to field observations in the study area, V. album infestation was detected on 5 tree species, including U. laevis (4.5%), A. campestre (9%), T. cordata (13.6%), F. excelsior (31.8%), A. platanoides (40.9%) (Fig. 9.).
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Fig. 9. Species composition of trees affected by V. album.

Apparently V. album infects tree species that have soft bark and a weak cork layer. Therefore, it is necessary to annually inspect the park's tree plantations for V. album infestation and remove affected branches and parts of trunks before the seeds of this semi-parasite begin to ripen (early autumn) [3, 5, 21].
The viability of trees is also affected by the degree of closure of their crowns and the competition between them for light, moisture, and mineral nutrients. And weakened trees are easily affected by pests and diseases. Therefore, there is a problem with renewing the park's plant assortment. Most diseases occur in a chronic form, which leads to a gradual decrease in the vitality of trees and a loss of their decorativeness. Closed frost cracks and minor wounds from necrotic-cancerous diseases with minor damage and minor external manifestations do not cause sharp negative consequences. The characteristic drying of pine and spruce when attacked by pests such as Ips acuminatus and Ips sexdentatus has a significant impact. 
As a result of the inspection of age-old trees of the V. V. Pashkevych arboretum, it was found that 32 trees require sanitary pruning, 25 trees require regular treatment against pests and diseases, and one R. psevdoacacia tree is subject to removal. The tree has completely lost its decorative effect, is 90% dead, and is dangerous for park visitors.
Discussion

According to archival materials, mass plantings of the arboretum's dendroflora were carried out in 1889–1891 and included from 200 to 270 taxa. From the literary sources we have studied, we know that a particularly large number of tree and shrub species in the arboretum fell during the harsh winters of 1929/1930 and 1939/1940 [13].
According to the inventory conducted by M.L. Reva in 1963, 135 species and forms of dendroflora were included in the list. The following valuable collection species of trees and shrubs have not survived: Pinus strobus L,. Juniperus communis L., Maclura pomifera (Rafin.) Schneid, Quercus robur f. maculata Schn., Eucommia ulmoides Oliv., Cercis canadensis L., Platanus acerifolia Willd., Platanus occidentalis L., Padus serotina Borkh., Fraxinus exelsior f. pendula Ait., Fraxinus pubescesns Lam., Tilia platyphillos f. vitifolia Sim., Phellodendron amurense Rupr., Ulmus scabra 'Fastigiata' Rehd., Ulmus scabra 'macrophylla' Hort., Cotinus coggygria Scop., Armeniaca sibirica lam., Staphylea pinnata L., Rhus typhina L., Ptelea trifoliata L., Syringa josikaea Jacg., Rhodotypus kerrioides S. et Z., Viburnum lentago L., Berberis vulgaris f. atropurpurca Rgl., Securinega ramiflora Muel., Spiraea chamaedrifolia L., Spiraea opulifolia L., Padus lavium Gilib., Biota orientalis Endl., Cercis salagnastrum L., Crataegus crus-galli L. [13]. Until 2006, there was a rapid growth of the second and third generations of woody vegetation of vegetative and seed origin (A. platanoides, F. excelsior, etc.), which led to the disintegration of landscape compositions. After the restoration in 2006, their number amounted to 73 species and forms, including 45 species and forms planted in 1889–1891, which amounted to 33.3% of the plantings. It was found that 44 species and forms remained from the original plantings of 1889–1991. It is noted that many exotic trees and shrubs grow in the areas of the arboretum of the «Sofiyivka» dendrological park, which are of theoretical and practical interest to scientists, amateur gardeners, students, schoolchildren and tourists [6]. As of 2023, it has been established that the dendroflora of the arboretum is formed by 458 specimens of trees and shrubs belonging to 90 species and forms, of which 24 are aboriginal plant species and 66 are introduced species. In total, these plants belong to 24 families, which in quantitative terms is: Rosaceae Juss. (24,3 %), Hydrangeaceae Dumort. (14,4 %), Malvaceae Juss. (9,5 %), Sapindaceae Juss. (9,1 %), Oleaceae Hof., & Link. (7,5 %), Caprifoliaceae Juss. (6,9 %), а найменше – Rutacea Juss. (0,2 %), Viburnaceae Raf. (0,2 %), Staphyleaceae (DC.) Lindl. (0,2 %), Cornaceae Bercht. & J. Presl. (0,2 %). Plants from North America dominate in terms of the number of species (30.3%) and specimens (27.9%). It was found that the largest proportion of taxa belongs to the age group 121–135 years old — 25%, a somewhat smaller proportion — to the age group 101–120 years old (19.23%). The youngest age group from 1 to 20 years also accounts for a fairly high figure — 22.3% of taxa. The age groups from 21 to 40 years and from 81 to 100 years make up 12.69 and 10.77%, respectively. The number of taxa in the age groups from 41 to 60 and from 61 to 80 years is several times smaller — 4.62 and 4.2%, respectively. But the smallest number of taxa is in the age group of about 208 years — 1.15% [6].
In general, comprehensive studies of the phytosanitary condition of the stands of the «Sofiyivka» dendrological park were not conducted. The phytosanitary condition of plantations created by planting trees of only one species, the so-called mono-plantations of Q. robur L. [17].  and species and forms of beech (Fagus L.) [18], was mainly studied.
During the survey and study of the «Dubynka» stand of the National dendrological park «Sofiyivka» of the NAS of Ukraine, its territorial boundaries were established and its artificial origin was confirmed [17]. Within the plantation, a separate area of pure Q. robur plantation has been allocated, the territory of which has clear boundaries and is outlined by a road and alley system, which defines it as a mono-plantation. Based on the inventory studies conducted, a tree catalog was compiled, which contains such indicators as: tree serial number, tree diameter and height, and the number of dry and broken skeletal branches. The phytosanitary condition of Q. robur trees in the «Dubynka» mono-plantation was assessed as moderately weakened (group II), and young trees were assessed as slightly weakened (group I). The degree of crown closure of Q. robur was determined, which ranges from 0.25 to 0.40. According to the results of the inventory, it was determined that the quality of the plantations corresponds to class II [17].
The history of the introduction of beech species and forms in the National dendrological park «Sofiyivka» of the NAS of Ukraine was studied by Rumiankov Yu.O. [18]. It was determined that the park plantings of the F. sylvatica mono-plantation are localized in 16 quarters throughout the park. The dendrological structure was analyzed and a quantitative characteristic of beech species and forms on the territory of the arboretum was presented on a quarterly basis. The least common forms of Fagus were identified in the arboretum, which were included in the list of planned plantings. Based on inventory studies, a map of the location of the mono-plantation of Fagus species and forms was compiled. It was determined that the age structure of beech species and forms is represented to a greater extent by young plants of pregenerative age, but not by old trees. The phytosanitary condition of the trees of the mono-plantation was assessed, their condition was determined as slightly weakened (group I). The possibility of spring infestation of young beech plants by aphids from the family Aleyrodidae Westwood has been identified. The quality of the beech trees in the park's stands is assessed as good. In the plantations of certain quarters, over-thickening of the tree stand was detected, which reduces its quality to a satisfactory state [21]. Based on the conducted research, a consolidated catalog of beech species and forms in mono-plantations of the «Sofiyivka» dendrological park of the NAS of Ukraine was created [18].
Studies of the phytosanitary condition of other arboretums and parks in the region of the «Sofiyivka» of the National Academy of Sciences of Ukraine were carried out by many researchers: Vitenko V., Goncharuk V., Podzerei R., Kylivnyk V., Koval S., Dragan N., Doyko N., Mordatenko I., Zelinsky B., Rogovsky S., Ischuk L., Strutynska Yu., Yarmola M. and Krutsilov A. [2, 15, 23, 25].
Vitenko V., Honcharuk V., Podzerey R., Kylivnyk V., Koval S. investigated the plantings and vital state of the dendroflora of the Nemyriv park of Vinnytsia region [23]. It was determined that 12 species of tree plantations in the park belong to the category of age-old trees (100 years or more), namely: Q. robur (~ 120 pcs.), F. excelsior (~ 80 pcs.), A. hippocastanum (~ 140 pcs.), P. sylvestris (~ 30 pcs.), A. platanoides (~ 40 pcs.), C. betulus (~ 20 pcs.), C. avium (1 pc.), Ginkgo biloba (1 pc.), Paulownia tomentosa (1 pc.), Fagus orientalis (1 pc.), Platanus orientalis (1 pc.), Populus alba (1 pc.). According to the results of the research, the vast majority of age-old trees are in good and satisfactory condition (3–4 points on the 5-point scale of S. I. Kuznetsov). A. platanoides, F. excelsior are damaged by V. album, and A. hippocastanum — by the chestnut moth.
Studies of age-old trees were conducted by Dragan N.V., Doyko N.M., Mordatenko I.L., namely, they determined the phytosanitary condition of woody plants of the historical site of the Eastern beam of the dendrological park «Olexandria» of the National Academy of Sciences of Ukraine [2]. Disease and pest damage was detected on 331 specimens (36.8% of the total number) of trees belonging to 19 species. Most tree diseases do not lead to a loss of decorativeness of the tree or a weakening of its vitality. As in our case, the rapid death of P. sylvestris was caused by desiccation, which was caused by the colonization of trees by pests Ips acuminatus and Ips sexdentatus and the infection by ophiostome fungi. F. excelsior suffers from symptoms characteristic of Chalara fraxinea disease [8]. These lesions lead to rapid drying of trees. It has been determined that this problem is global in nature and there are no effective measures to combat these phytopathogens. On U. scabra, A. hippocastanum, C. betulus, B. pendula necrotic-cancerous wounds, crown thinning, dry top were found; on old A. hippocastanum trees – rot, hollows, xylotrophic fungi, on B. pendula trees – signs characteristic of bacterial dropsy [20]. We also observed such lesions on age-old trees of the V.V. Pashkevich arboretum.
The assessment of the condition of the plantings of the park-monument of landscape art «Tomylivsky», with an area of 2.4 hectares, in 2023 was carried out by Rogovsky S. V., Ishchuk L. P., Strutynska Yu. V., Yarmola M. A., Krutsilov A. I. [15]. As a result of research, the taxonomic composition of the park-monument is represented by 76 species. The Magnoliophyta division includes 64 species, 2 hybrids, and 2 cultivars, and the Pinophyta division includes 8 species, of which 596 are trees, 1843 are shrubs, and 7 are plants with a tree-shrub life form. The average age of plantations is 60–70 years. 87 trees require sanitary pruning, which is 14.5% of the total number of trees. The main reasons for the deterioration of the sanitary condition of trees in the stands are the colonization of V. album and changing climatic conditions. In particular, the decrease in precipitation and the decrease in soil moisture reserves led to the loss of Betula pendula and Juglans cinerea from plantations. Excessive tree density and competition between them for light, moisture, and mineral nutrients weakens them and causes them to become susceptible to pests, such as P. abies and Buxus sempervirens.
Zelinsky B. V. In 2024, he monitored the qualitative state and taxonomic composition of tree species in the parks-monuments «Tomylivsky» and «Fastivsky» [25]. The «Fastivskyi» monument park with an area of 33.0 hectares is part of the forest fund of the Fastivskyi forestry department. During the research, 195 species of higher vascular plants belonging to 142 genera and families were identified. Magnoliophyta taxa make up 97.4% of the stands, and the remainder is Pinophyta taxa – 2.6%. The leading families of the park-monument's dendroflora are: Asteraceae (14.6%), Poaceae (8.7%), Fabaceae (7.4%), Lamiaceae (6.0%), Rosaceae (14.6%), Capryophyllaceae (5.4%), Brassicaceae (4.5%), Scrophullariaceae (3.7%), Liliaceae (3.1%), Cyperaceae (2.9%). These families account for more than half (62.2%) of all flora species. As a result of research into the sanitary condition of the plantations, a significant number of dead trees were discovered. The condition of pine stands is defined as chronically weakened, and in some areas, very weakened. A significant amount of dead trees was formed as a result of skeletal branches breaking during the winter glaciation of past years. Other causes of tree drying are the influence of abiotic and biotic factors, namely: atmospheric droughts, lowering of groundwater levels, extreme weather events, and the development of phytopathogenic diseases. As in the conditions of the park «Sofiyivka», the drying of P. sylvestris is associated with the negative impact of a general moisture deficit. Against this background, there is a weakening and intensive population of the bark beetle and other secondary pest species. Also during the survey, a significant number of Q. robur were found with signs of chronic weakening and dying. A. platanoides are affected by the fungus of the genus Verticillium, local necrotic-cancer diseases caused by the fungus N. ditissima Tul., rot, frost cracks, V. album bushes were found on plants of the Sapindaceae family. As a result of research into the condition of the tree plantations of the «Fastivskyi» park-monument, it was found that their condition is unsatisfactory, and the intended purpose of this object of the nature reserve fund may be lost.
Conclusions

The species composition and phytosanitary condition of the age-old dendroflora of the historical section of the V. V. Pashkevych arboretum were studied and it was established that:
1. The age-old dendroflora of the arboretum is represented by 102 trees and 2 shrubs, belonging to 44 species and forms from 12 families. The most numerous families in terms of number of specimens are Malvaceae Juss. 30.75%; Sapindaceae Juss. 13.46%; Fagaceae Dumort. 11.5%; Pinaceae L. 10.57%; and the least numerous Simaroubaceae DC., Ulmaceae Mirb., Cannabaceae Mart. 0.96%. 
2. Trees of category I of sanitary condition without signs of weakening make up 31%; trees of category II, weakened — 36.4%; category III — very weakened 25.9%; category IV — dying 6.7%.
3. A set of diseases and pest infestations that harm plants and are a consequence of prolonged droughts have been detected on the trees of the arboretum. Most diseases are chronic. In turn, this causes bark beetle infestation and then desiccation in P. sylvestris (5 to 50%) and P. abies (20 to 70%). 

4. 22 trees with varying degrees of V. album damage were identified. Of these, 4.9% were slightly affected, 6.9% were moderately affected, 5.9% were severely affected, and 3.9% were very severely affected. 32 trees require sanitary pruning, 25 trees require regular treatment against pests and diseases, and 1 tree needs to be removed.
5. An important stage in developing a system of measures for plant protection and rehabilitation is annual ecological and pathological monitoring, sanitary pruning of damaged shoots and dry branches, and the use of biological preparations. Timely removal of self-seeding invasive and expansive species that suppress the growth of valuable plants. If possible, provide irrigation. For proper maintenance of historical plantings, it is necessary to predict the possible loss of trees, in the place of which clearings are formed. To consider the possibility of conservation of the most valuable old trees of the arboretum. Carry out timely replacement of tree species of the appropriate taxonomic group.
References

1. Bidolakh, D.I., Kuzyovych V.S., Hrynyuk, Y.G., Pidkhovna, S.M. & Tymanska, O.B. (2022). Analysis of the state and prospects for the development of green spaces in the arboretum «Forest Song» in the city of Kozov, Ternopil region. Scientific Bulletin of UNFU, 32(3), 12–19. https://doi.org/10.36930/40320302
2. Dragan N. V., Doyko N. M., Mordatenko I. L. (2018). Assessment of the phytosanitary condition of tree plantations in the landscape area «Eastern Beam» of the Oleksandria dendrological park of the NAS of Ukraine. Scientific Bulletin of UNFU, 28(2), 45–49. https://doi.org/10.15421/40280207
3. Ivantsiv, V. V. & Ivantsiv, O. Ya. (2013). Ecological features of the distribution of mistletoe in the biotopes of the city of Lutsk. Nature of Western Polissya and adjacent territories. №. 10. pp. 94–99.

4. Kirk H, Garrard E. Georgia, Croeser Thami, Backstrom Anna, Berthon Katherine, Furlong Casey, Hurley Joe, Thomas Freya, Webb Anissa, Bekessy Sarah A. (2021). Building biodiversity into the urban fabric: A case study in applying Biodiversity Sensitive Urban Design (BSUD). Urban Forestry & Urban Greening. Vol. 62. P. 1–14. https://doi.org/10.1016/j. ufug.2021.127176 

5. Klymenko, M. O., Borshchevska, I. M., Klymenko, L. V., Turchyna K. P., Mykhalchuk M. A. (2020). Ecological features of the distribution of white mistletoe in the territory of the city of Rivne. Bulletin of the NUWEE, Series «Agricultural sciences», 2(90), 38–49. https://doi.org/10.31713/vs220204
6. Kopylova T. V., Rumiankov Yu. O., Porokhnyava O. L., Muzyka G. I., Zayachuk V. Ya., & Vegera L. V. (2024). Dendroflora and landscape organization of the V. V. Pashkevych arboretum of the National Dendrological Park "Sofiivka" Scientific Bulletin of UNFU, 34(3), 30–37 https://doi.org/10.36930/40340304
7. Kosenko I. S., Grabovy V. M., Muzyka G. I. (2014). Methodological recommendations for inventory, taxation and monitoring of perennial plantings in historical parks of Ukraine: methodological recommendations. Uman: PPC "Vizavi" (Publisher «Sochinsky»), 64 p.

8. Kowalski T. (2007). Chalara fraxinea – nowo opisany gatunek grzyba na zamierających jesionach w Polsce. Sylwan 4: 44–48.
9. Kuznetsov S. I., Levon F. M., Klymenko Yu. A., Pilipchuk V.F., Shumik M.I. (2000). Current state and ways to optimize green spaces in Kyiv. Introduction and green construction. Bila Tserkva: Mustang, pp. 90–104.

10. Methodological recommendations for determining the maximum recreational load of natural complexes and objects within the natural reserve fund of Ukraine by zonal and regional distribution. State Service for Nature Reserves of the Ministry of Environmental Resources of Ukraine, Scientific Center for Nature Reserves of the Ministry of Environmental Resources of Ukraine. Kyiv, 2003. 43 p.

11. Oke, C., Bekessy, S.A., Frantzeskaki, N. et al. Cities should respond to the biodiversity extinction crisis. npj Urban Sustain 1, 11 (2021). https://doi.org/10.1038/s42949-020-00010-w
12. Resolution On Approval of Sanitary Rules in the Forests of Ukraine https://zakon.rada.gov.ua/laws/show/555-95-%D0%BF/print
13. Reva M. L. 70 years of the V. V. Pashkevych arboretum in the «Sofiyivka» dendrological park. Questions of the biology of acclimatized plants. Kyiv. 1963. pp. 9–16.

14. Plants of the World Online / Kew Science. (2024) https://powo.science.kew.org/
15. Rogovsky, S.V., Ishchuk, L.P., Strutynska, Y.V., Yarmola, M.A. & Krutsilov, A.I. (2023). Results of the dendroflora inventory and assessment of the state of plantings of the park-monument of landscape art «Tomylivsky». «Agrobiology», 1. P. 215–229. https://doi.org/10.33245/2310-9270-2023-179-1-215-229
16. Rumiankov Yu. O. (2010). The degree of damage by mistletoe (Viscum album L.) to species of the genus Celtis L. in the stands of the National Dendrological Park "Sofiivka" of the NAS of Ukraine. Native and Introduced Plants, 6, 42–45. http://dspace.nbuv.gov.ua/handle/123456789/30321
17. Rumiankov Yu.O. (2017). Park plantation «Dubynka» of the National dendrological park «Sofiivka» of the NAS of Ukraine. Scientific Bulletin of UNFU, 27(5), 43–47. https://doi.org/10.15421/40270508
18. Rumiankov, Yu. O. (2018). Monogardens of species and forms of beech (Fagus L.) in the national dendrological park «Sofiyivka» of the NAS of Ukraine. Scientific Bulletin of UNFU, 28(5), 44–48. https://doi.org/10.15421/40280509
19. Rybalka, I. O., Vergeles, Yu. I. The influence of environmental factors on the distribution of white mistletoe (Viscum album L.) in urbanized landscapes in the territory of Kharkiv. Bulletin of the KHNAU. 2012. No. 11. P. 153–161. https://repo.btu.kharkov.ua//handle/123456789/22128
20. Shvets M. 2015. Bacterial dropsy of hanging birch in plantations of Zhytomyr Polissya, Ukraine. Scientific Scientific Bulletin of UNFU, 25(9), 89–96. https://doi.org/10.15421/40250914
21. Taran N. Yu., Batsmanova L. M., Meleshko A. O., Ulynets V. Z., Lukash O. V. (2007). Physiological justification of methods for preventing the spread and control of white mistletoe in forest-park landscapes. Kyiv: Lenvit, 51 p.

22. Vasylenko I. D., Filipova L. M., Fuchylo Ya. D. (2013). Mistletoe control on poplar trees in the green zone of Bila Tserkva. Scientific Bulletin of UNFU, 23(12), 31–38.

23. Vitenko V.A., Goncharuk V.V., Podzerey R.V., Kylivnyk V.S., Koval S.A. (2022). The life state of the dendroflora of the Nemyriv park of Vinnytsia region. Scientific Bulletin of UNFU, 32(6), 18–24. https://doi.org/10.36930/40320603
24. Zayachuk V.Ya. Dendrology. Angiosperms: Textbook. Lviv: LLC Firma «Kamula», — 408 p.: ill.

25. Zelinsky B.V. (2024). Monitoring the condition of tree plantations in the «Tomylivskyi» and «Fastivskyi» reserve parks. Agrobiology, 1. P. 311–321. https://doi.org/10.33245/2310-9270-2024-187-1-311-321
Література на оригінальній мові
1. Бессонова, В.П. & Іванченко, Щ.Ю. Склад насаджень та стан благоустрою парку смт Петропавлівка Дніпропетровської області. Наукові доповіді НУБіП України, 1/101. https://doi.org/10.31548/dopovidi1(101).2023.010
2. Бідолах, Д.І, Кузьович В.С., Гринюк, Ю.Г., Підховна, С.М. & Тиманська, О.Б. Аналіз стану та перспективи розвитку зелених насаджень дендропарку «Лісова пісня» у місті Козова Тернопільської області. Науковий вісник НЛТУ України. 2022. 32(3), 12–19. https://doi.org/10.36930/40320302 
3.  Василенко, І. Д., Філіпова, Л. М., Фучило, Я. Д. Боротьба з омелою на деревах тополі у зеленій зоні Білої Церкви. Науковий вісник НЛТУ України. 2013. № 23 (12). С. 31–38. 

4. Вітенко В.А., Гончарук В.В., Подзерей Р.В., Килівник В.С., Коваль С.А. Життєвий стан дендрофлори Немирівського парку Вінницької області. Науковий вісник НЛТУ України. 2022, т. 32(6). С. 18–24. https://doi.org/10.36930/40320603
5. Драган Н. В., Дойко Н. М., Мордатенко І. Л. 2018. Оцінювання фітосанітарного стану деревних насаджень ландшафтної ділянки «Східна Балка» дендропарку «Олександрія» НАН України. Науковий вісник НЛТУ України, т. 28, № 2. С. 45–49. https://doi.org/10.15421/40280207 
6. Заячук В.Я. Дендрологія. Покритонасінні: Навчальний посібник. Львів: ТзОВ «Фірма Камула», – 408 с.: іл.

7. Зелінський Б.В. 2024. Моніторинг стану деревних насаджень заповідних парків «Томилівський» та «Фастівський». Агробіологія, 1. С. 311–321. https://doi.org/10.33245/2310-9270-2024-187-1-311-321
8. Іванців, В. В. & Іванців, О. Я. Екологічні особливості поширення омели звичайної в біотопах м. Луцька. Природа західного Полісся та прилеглих територій. 2013. №10. С. 94–99.
9. Клименко, М. О., Борщевська, І. М., Клименко, Л. В., Турчина К. П., Михальчук М. А., Екологічні особливості поширення омели білої на території міста Рівне. Вісник НУВГП Серія «Сільськогосподарські науки». 2020. Випуск 2(90). С. 38–49. https://doi.org/10.31713/vs220204
10. Копилова Т. В., Рум'янков Ю. О.,Порохнява О. Л., Музика Г. І., Заячук В. Я., & Вегера Л. В. Дендрофлора та ландшафтна організація арборетуму ім. В. В. Пашкевича Національного дендрологічного парку «Софіївка» Науковий вісник НЛТУ України, 2024, т. 34, № 3. С.30–37 //  https://doi.org/10.36930/40340304 
11. Косенко І. С., Грабовий В. М., Музика Г. І. Методичні рекомендації з інвентаризації, таксації та моніторингу багаторічних насаджень в історичних парках України : методичні рекомендації. Умань : ВПЦ «Візаві» (Видавець «Сочінський»), 2014. 64 с.
12. Косенко, І. & Грабовий, В. Національний дендрологічний парк «Софіївка» НАН України у 2011–2016 рр. (проблеми збереження, реконструкції та перспективи подальшого розвитку). Journal of Native and Alien Plant Studies, 2016, 12, 115–120. https://doi.org/10.37555/.12.2016.173389
13. Методичні рекомендації щодо визначення максимального рекреаційного навантаження природних комплексів і об’єктів у межах природно-заповідного фонду України за зонально-регіональним розподілом. Державна служба заповідної справи Мінекоресурсів України, Науковий центр заповідної справи Мінекоресурсів України. Київ, 2003. 43 с.
14. Постанова Про затвердження Санітарних правил в лісах України https://zakon.rada.gov.ua/laws/show/555-95-%D0%BF/print 
15. Рева М. Л. 70 років арборетуму В.В. Пашкевича у дендропарку «Софіївка». Питання біології акліматизованих рослин. Київ. 1963. С. 9–16.

16. Решетюк, О. В. Перспективи використання парків природно-заповідного фонду Буковини для збагачення її біорізноманіття. Науковий вісник НЛТУ. 2017. Т. 27. № 10. С. 42–50

17. Рибалка, І. О., Вергелес, Ю. І. Вплив факторів довкілля на поширення омели білої (Viscum album L.) в урбанізованих ландшафтах на території м. Харків. Вісник ХНАУ. 2012. № 11. С. 153–161.
18. Роговський, С.В., Іщук, Л.П., Струтинська, Ю.В., Ярмола, М.А. & Круцілов, А.І. Підсумки інвентаризації дендрофлори та оцінка стану насаджень парку-пам’ятки садово-паркового мистецтва «Томилівський». «Агробіологія», 2023. № 1. С. 215–229 https://doi.org/10.33245/2310-9270-2023-179-1-215-229 
19. Рум'янков Ю. О. Quercus Robur L. у структурі фітоценозів Національного дендрологічного парку "Софіївка" НАН України та урочища "Рогівське" Маньківського лісництва. Науковий вісник НЛТУ України. 2020, т. 30 (3). С. 13–17. https://doi.org/10.36930/40300302
20. Румянков Ю. О. Ступінь пошкодження омелою (Viscum album L.) видів роду Celtis  L. у насадженнях національного дендрологічного парку «Софіївка» НАН України. Автохтонні та інтродуковані рослини, 2010. № 6. С. 42–45.
21.  Сучасний стан та шляхи оптимізації зелених насаджень в Києві. С. І. Кузнецов, Ф. М. Левон, Ю. А. Клименко та ін. Інтродукція і зелене будівництво. Біла Церква : Мустанг, 2000. С. 90–104. 
22. Фізіологічне обґрунтування методів профілактики розповсюдження та боротьби з омелою білою у лісопаркових ландшафтах / Таран Н. Ю., Бацманова Л. М., Мелешко А. О., Улинець В. З., Лукаш О. В. К. : Ленвіт, 2007. 51 с. 

23. Building biodiversity into the urban fabric: A case study in applying Biodiversity Sensitive Urban Design (BSUD) / H. Kirk et al. Urban Forestry & Urban Greening. 2021. Vol. 62. P. 1–14.  https://doi.org/10.1016/j. ufug.2021.127176
24. Oke Cathy, Bekessy Sarah A., Frantzeskaki Niki, Bush Judy, Fitzsimons James A., Garrard Georgia E., Grenfell Maree, Harrison Lee, Hartigan Martin, Callow David, Cotter Bernie & Gawler Steve (2021). Cities should respond to the biodiversity extinction crisis. Urban Sustainability. Vol. 1. No 11 https://doi.org/10.1038/s42949-020-00010-w
25. Plants of the World Online / Kew Science. (2024) https://powo.science.kew.org/
26. Швець M. 2015. Бактеріальна водянка берези повислої в насадженнях Житомирського Полісся України. Науковий вісник НЛТУ України, 25(9), 89-96. https://doi.org/10.15421/40250914).
27. Рум'янков Ю.О. 2017. Паркове насадження "Дубинка" Національного дендрологічного парку "Софіївка" НАН УКРАЇНИ. Науковий вісник НЛТУ України, 27(5), 43-47. https://doi.org/10.15421/40270508 

28. Рум'янков Ю.О. 2018. Моносади видів та форм бука (Fagus L.) в національному дендрологічному парку "Софіївка" НАН України. Науковий вісник НЛТУ України, 28(5), 44-48. https://doi.org/10.15421/40280509 

29. Kowalski T. 2007. Chalara fraxinea – nowo opisany gatunek grzyba na zamierających jesionach w Polsce. Sylwan 4: 44-48.
Інформація про авторів / (Notes on Contributors)
Копилова Тетяна Валеріївна, к.б.н., ст.н.с. відділу дендрології та паркобудівництва Національного дендрологічного парку «Софіївка» НАН України, вул. Київська 12а, Умань 20300, Україна 
Email: kt.pyracantha@gmail.com
Kopylova Tetiana, ORCID: 0009-0003-0328-5777

Порохнява Ольга Леонідівна, к.б.н., ст.н.с. відділу дендрології та паркобудівництва Національного дендрологічного парку «Софіївка» НАН України, вул. Київська 12а, Умань 20300, Україна 
Email: porokhniava@gmal.com
Porokhniava Olha, ORCID: 0000-0002-9636-9990
Рум’янков Юрій Олегович, к.б.н., ст.н.с., завідувач лабораторії ландшафтного дизайну та проектування відділу дендрології та паркобудівництва Національного дендрологічного парку «Софіївка» НАН України, вул. Київська 12а, Умань 20300, Україна 
Email: rumyankovy@ukr.net
Rumiankov Yurii, ORCID: https://orcid.org/0000-0002-6253-7618
Музика Григорій Іванович, к.б.н., завідувач відділу дендрології та паркобудівництва Національного дендрологічного парку «Софіївка» НАН України, вул. Київська 12а, Умань 20300, Україна 
Email: musika1@ukr.net
Hryhoriy Muzyka, ORCID: https://orcid.org/0000-0002-3389-363X
Вітенко Володимир Анатолійович, д. с.-г. н., доцент кафедри лісового господарства Уманського національного університету садівництва
Email: uman.vitenko@ukr.net
Volodymyr Vitenko, ORCID: https//orcid.org/0000-0001-5762-9238
Баюра Олександр Михайлович, к. с.-г. н., доцент кафедри лісового господарства Уманського національного університету садівництва.

Email: sasha-uman@ukr.net
Bayura Oleksandr, ORCID: https//orcid.org/0000-0003-1679-5840

_1798456078.xls
Діаграма1

		5

		4

		3

		2

		1



Ряд 1

Tree damage assessment Viscum album, scores

Mass fraction, %

0.784

0.049

0.069

0.059

0.039



Лист1

				Ряд 1		Ряд 2		Ряд 3

		5		78.40%		2.4		2

		4		4.90%		4.4		2

		3		6.90%		1.8		3

		2		5.90%		2.8		5

		1		3.90%

				Для изменения диапазона данных диаграммы перетащите правый нижний угол диапазона.






_1798976150.xls
Диаграмма1

		20-40

		41-60

		61-80

		81-100

		101-120

		121-135



Столбец1

Age groups, years

Number of trees, pcs.

33

12

11

28

50

64



Лист1

		Вікові групи		Столбец1

		20-40		33

		41-60		12

		61-80		11

		81-100		28

		101-120		50

		121-135		64






_1798523394.xls
Діаграма1

		Ulmus laevis Pall.

		Acer campestre L.

		Tilia cordata L.

		Fraxinus excelsior L.

		Acer platanoides L.



Видовий спектр деревних рослин, уражених Viscum album

0.045

0.09

0.136

0.318

0.409



Лист1

				Видовий спектр деревних рослин, уражених Viscum album

		Ulmus laevis Pall.		4.50%

		Acer campestre L.		9%

		Tilia cordata L.		13.60%

		Fraxinus excelsior L.		31.80%

		Acer platanoides L.		40.90%

				Для изменения диапазона данных диаграммы перетащите правый нижний угол диапазона.






_1798356586.xls
Діаграма1

		Malvaceae Juss.

		Sapindaceae Dumrt

		Fagaceae Dumort.

		Pinaceae L.

		Fabaceae Lindl.

		Oleaceae Hof. & Link/

		Betulaceae Gray.

		Bignoniaceae Juss.

		Cupresaceae Gray.

		Taxaceae Gray

		Rosaceae L.

		Ulmaceae Mirb.

		Simaroubaceae Swingle.

		Cannabaceae Mart.



Ряд 1

Family

Mass fraction, %

0.3075

0.1346

0.115

0.1057

0.0865

0.067

0.048

0.029

0.029

0.029

0.019

0.0096

0.0096

0.0096



Лист1

				Ряд 1

		Malvaceae Juss.		30.75%

		Sapindaceae Dumrt		13.46%

		Fagaceae Dumort.		11.50%

		Pinaceae L.		10.57%

		Fabaceae Lindl.		8.65%

		Oleaceae Hof. & Link/		6.70%

		Betulaceae Gray.		4.80%

		Bignoniaceae Juss.		2.90%

		Cupresaceae Gray.		2.90%

		Taxaceae Gray		2.90%

		Rosaceae L.		1.90%

		Ulmaceae Mirb.		0.96%

		Simaroubaceae Swingle.		0.96%

		Cannabaceae Mart.		0.96%






