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Abstract. In the forest park area of Yekaterinburg Cotoneaster lucidus 
Schlecht. found as a naturalized introduced species in various forms of 

plantings. With increasing anthropogenic pressure on suburban forests, it is 
important to study the biological characteristics of invasive species and 
their intraspecific differentiation to preserve the gene pool, therefore, 
studying the patterns of manifestation of the size, ontogenetic and 
structural parameters of cotoneaster in coenopopulations makes it possible 
to identify the peculiarities of the dynamics of their development and give 
a complete picture of the processes of adaptation of this species to the 

conditions growth. The article studied the lighting parameters in different 
parts of the crowns of C. Lucidus bushes of various ontogenetic states, and 
analyzed their ability to intercept light. The parameters of lighting and its 
interception largely depend on the structural features and size of the 
crowns of bushes, their age and ontogenetic state. With age (transition to 
later ontogenetic states), the parameter of illumination received above the 
crown increases, the interception of illumination by entire crowns of 

bushes increases from 33.2% for j to 68.4% in the late generative state (at 

the same time, the interception of illumination by the lower parts of the 
crowns is relatively stable, varying from 10.7% to 16.7%), the correlation 
between the parameters of illumination and its interception in different 
parts of the crown becomes less pronounced. The latter is associated with 
the development of an increasingly complex and dense structure in the 
volume of the crowns of C. lucidus bushes. 

1 Introduction 
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2 Materials and methods 

–

3 Results  

–

Habitat 

Habitat 

fragment 

number 

tree stand Total 

density, 

ind./ha 
Forest type compound tree canopy density 

1 Pine forest of various herbs 6С4B 0.7 750 

2 Pine forest of various herbs 6С4B 0.7 480 

3 Pine forest of various herbs 10C 0.6 12000 

4 Pine forest of various herbs 7С3Lp 0.6 4100 

X ± mx 0.65 4332 

(designations L, ΔL: above 

, 010 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453901033539
RSE-III-2024

33 

2



and light interception by parts of crowns (X ± mx).

Ont. 

comp. 
H, m 

Daverage, 

m 

Labove, 

lk 

Linside, 

lk 

Lbelow, 

lk 

Labove – 

Linside, lk 

Linside – 

Lbelow, lk 

Labove – 

Lbelow, lk 

J 
0.47 ± 

0.09 

0.2 ± 

0.02 

190 ± 

28.2 

170 ± 

28.3 

127 ± 

21.6 

19 ± 

 8.6 

44 ±  

18 

63 ±  

15.1 

Im 
0.78 ± 

0.04 

0.54 ± 

0.06 

227 ± 

24.7 

156 ± 

16.4 

126 ± 

12.3 

71 ±  

16.1 

30 ±  

5.9 

101 ± 

18.3 

V 
1.3 ± 

0.05 

1.05 ± 

0.1 

329 ± 

18.5 

204 ± 

13.7 

151 ± 

10.7 

125 ± 

13.4 

53 ±  

7.3 

179 ± 

15.8 

g1 
1.49 ± 

0.08 

1.40 ± 

0.11 

401 ± 

26.7 

241 ± 

21.7 

173 ± 

12.8 

160 ± 

15.9 

67 ±  

15.9 

228 ± 

24.1 

g2 
2.18 ± 

0.11 

2.75 ± 

0.17 

458 ± 

32.9 

196 ± 

12.7 

147 ± 

10.5 

262 ±  

29 

49 ±  

8.4 

311 ± 

33.5 

g3 
2.43 ± 

0.14 

3.79 ± 

0.32 

455 ± 

43.5 

208 ± 

29.1 

144 ± 

22.4 

247 ± 

22.3 

64 ±  

18.7 

311 ± 

28.4 

Ont. 

comp. 

Interception of 

lighting by the 

entire crown, % 

Interception of illumination 

by the upper half of the 

crown, % 

Interception of illumination 

by the lower half of the 

crown, % 

 
(Labove–Lbelow)/ 

Labove*100% 

(Labove–Linside)/ 

Labove*100% 

(Linside–Lbelow)/ 

Labove*100% 

J 33.2 10 23.2 

Im 44.5 31.3 13.2 

V 54.4 38 16.1 

g1 56.9 39.9 16.7 

g2 67.9 57.2 10.7 

g3 68.4 54.3 14.1 

–

–
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Signs Labove Linside Lbelow Labove – Linside Linside – Lbelow Labove – Lbelow 

H 0.552* 0.114 -0.007 0.625* 0.203* 0.611* 

Dmin 0.542* 0.114 -0.005 0.613* 0.2* 0.6* 

Dmax 0.522* 0.096 0.007 0.599* 0.155 0.573* 

Daverage 0.535* 0.105 0.001 0.61* 0.177 0.589* 

V 0.412* 0.036 -0.065 0.497* 0.142 0.479* 

  Labove Linside Lbelow 
Labove – 

Linside 

Linside – 

Lbelow 

Labove – 

Lbelow 

Im 

Labove 1.0 0.798* 0.748* 0.746* 0.701* 0.839* 

Linside  1.0 0.964* 0.293 0.779* 0.49* 

Lbelow   1.0 0.233 0.617* 0.381 

Labove – Linside    1.0 0.471* 0.946* 

Linside – Lbelow     1.0 0.695* 

Labove – Lbelow      1.0 

V 

Labove 1.0 0.679* 0.523* 0.623* 0.493* 0.738* 

Linside  1.0 0.866* -0.099 0.498* 0.109 

Lbelow   1.0 -0.226 0.013 -0.153 

Labove – Linside    1.0 0.253 0.942* 

Linside – Lbelow     1.0 0.541* 

Labove – Lbelow      1.0 

g2 

Labove 1.0 0.471* 0.20 0.768* 0.41* 0.883* 

Linside  1.0 0.81* -0.122 0.313 0.073 

Lbelow   1.0 -0.248 -0.186 -0.24 

Labove – Linside    1.0 0.137 0.912* 

Linside – Lbelow     1.0 0.48* 

Labove – Lbelow      1.0 
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– – –

–

Parameter Criterion F(5;95) KW-H(5;101) 

Labove, lk 
Meaning 11.21 43.20 

p-level <0.00001 <0.00001 

Linside, lk 
Meaning 2.51 10.41 

p-level 0.0352 0.0645 

Lbelow, lk 
Meaning 1.43 8.26 

p-level 0.2210 0.1426 

Labove – Linside, lk 
Meaning 13.87 51.8 

p-level <0.00001 <0.00001 

Linside – Lbelow, lk 
Meaning 1.52 7.13 

p-level 0.1906 0.2109 

Labove – Lbelow, lk 
Meaning 11.51 47.3 

p-level <0.00001 <0.00001 

4 Discussion 
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–

–

5 Conclusion 
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