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ABSTRACT 

Final qualifying work on "Siberian Spruce in the urban environment (for 

example, Krasnoyarsk). It contains 68 pages of text document and 67 references. 

THE SIBERIAN SPRUCE, FLUORESCENCE, CONIFEROUS, 

CONIFEROUS AIR POLLUTION, CHLOROPHYLL FLUORESCENCE. 

The ability of perennial needles to accumulate atmospheric pollutants for a 

long time makes it possible to widely use a coniferous plant as a bioindicator for 

assessing the quality of the environment. However, during this period it has time to 

accumulate a significant number of different toxic substances that affect both the 

activity of the photosynthetic apparatus and the state of the plant organism as a 

whole. Environmental pollution is an acute environmental problem, especially in 

urban and industrial areas. Therefore, an urgent task is to find objective and fairly 

simple methods of early diagnosis of man-made pollution of the environment. 

The object of the study is the needles of Siberian spruce 1-5 years of life. 

Samples of shoots were taken from four districts of the city of Krasnoyarsk, 

near the posts of UGMS conducting the collection of information about the state of 

the air in the city of Krasnoyarsk. 

1. PP1 - Fruit and berry station (Minusinskaya street, 18A) 

2. PP2 - the Soviet area (street Telmana, Park Guards). 

3. PP3 - Oktyabrsky district (Tolstoy street, 67)  

4. PP4 - state University (prospect Svobodny, 79) 

The aim of the work is to Assess the degree of influence of atmospheric 

pollutants and temperature on the needles of Siberian spruce in different regions of 

Krasnoyarsk during 2016-2019. 

     As a result, the following conclusions were made: 



1. As a result of comparing the results of three-year phenological 

observations, it can be concluded that one of the main factors affecting the 

dynamics of changes in photosynthetic activity is the temperature of the air. In 

summer, needles 1-3 years of life has the greatest photosynthetic activity, in the 

control area similar indicators were observed for four-year needles, but in 

contaminated areas of needles of the fourth year of life shows low photosynthetic 

activity, as well as five-year needles. Needles from area with high pollution level 

(PP2) during the summer period is the lowest OPSF and needles from the 

unpolluted area (FG1) the highest. 

2. The greatest risks of violation of the terms of phenophase changes 

occur in the transition periods: the period of transition to a state of rest (October) 

and exit from this state (March). In autumn, the lowest value R2 has young 

needles, and during the exit from rest – needles of older ages. 

3. Chlorophyll content in the needles is reduced in the period of winter 

dormancy, when the reduced photosynthetic activity of the trees. During the 

growing season, with increasing pollution, the number of photosynthetic pigments 

also decreases, the content of chlorophyll a+b in the needles 1-5 years of life, on 

PP2 and PP3 lower than in the control area (PP1). 



 


