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    –      
.        ( . 5). 

   -     
,        ,  

  ( . 1, β). 
 

 1. –  -  (Lepidiumsativum L)     

      [The germination capacity of 

the test culture (Lepidiumsativum L) in soil samples as a percentage of the 

total number of seeds sown] 

 

№   , % , %  
 

 
 

, %1 48 50,5 49,5 

2 53 55,8 44,2 

3 67 70,5 29,5 

4 68 71,6 28,4 

5 78 82,1 17,9 

6 78 82,1 17,9 

7 83 87,4 12,6 

8 88 92,6 7,4 

9 89 93,7 6,3 

10 88 92,6 7,4 

 
 №1 

95 100,0 0,0 

 
 №β 

95 100,0 0,0 

 

 

 2. –   -  (LОЩТНТЮЦЬКЭТЯЮЦ L)   
     [The germination energy of the test 

culture (Lepidiumsativum L) in soil samples from different test plots] 

 

№  
 

 , % %     
, % 

1 66 98,5 1,5 

2 66 98,5 1,5 

3 63 94,0 6,0 

4 64 95,5 4,5 

5 50 74,6 25,4 

6 65 97,0 3,0 

7 37 55,2 44,8 

8 57 85,1 14,9 

9 40 59,7 40,3 

10 67 100,0 0,0 

 
 №1 

67 100,0 0,0 

 
 №β 

67 100,0 0,0 
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 3. –    P. ЬТХЯОЬЭЫТЬ   
      [The average 

morphometric parameters of P. silvestris on the territory of the research 

object at the end of the vegetative period] 

 

№  
 

  
,  

   ,   
 

,  
1 90 75 15 3 

2 95 77 15 3 

3 100 78 15 3,2 

4 105 78 16 3,2 

5 105 82 16 3,4 

6 115 84 16 3,4 

7 120 86 18 3.6 

8 120 86 18 3.6 

9 130 88 18 3.8 

10 135 90 18 3.8 

 
 №1 

155 95 20 4 

 
 №β 

160 97 20 4 

 

 4. –        
     (%) ДЧНТМКЭШЫЬ ШП 

damage by necrosis and chlorosis of pine needles in the territory of the 

research object (%)] 

 

№  
 

    
 (%) 

    
 (%) 

1 50 75 

2 50 60 

3 40 60 

4 45 55 

5 30 35 

6 30 39 

7 25 35 

8 25 25 

9 20 20 

10 20 20 

 
 №1 

5 3 

 
 №β 

5 3 
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 5. –       -  
      

.      

    p<0,001 [Correlation relations of 

germination and energy of the test culture with morphometric indices and 

indicators of pine damage. The bold correlation coefficients are statistically 

significant at the level of p <0.001] 
 

 , %  , % 

 , % -0,250 
   ,  0,891 0,036 

  0,922 -0,039 

 ,  0,894 -0,115 

  ,  0,959 -0,167 

   
  -0,949 0,123 

   
 

-0,961 0,127 

 

  ,     -

,      ( . . 4)  
       

      Щ<0,001.    
   -       

    .    
 ,       
       ,  

    ,  .   3 

         . 
 

 
 

. 1. –    -      [The relationship 

between the germination of the test culture and the indicators of pine damage] 
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. 2. –    -      [The 

relationship between the germination of the test culture and the morphometric parameters of pine] 
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. 3. –   (  1- 10)   (  1, β)    
«   », «   »  «  ,  

» ДLШМКЭТШЧ ШП ЭОЬЭ (ЩШТЧЭЬ P1-P10) and control (points K1, K2) sites in the coordinates "length of 

annual growth," the value of radial growth "and" the number of trees damaged by necrosis "] 
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  ,  ,     
  (     γ-10). 

 

 
 

 
 

 
 

. 4. –      ,    4 
(   ) [Clustering of test plots by the set of indicators presented in Table 4 

(used Euclidean distance)] 
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Abstract – Nowadays there are many ways to determine the chemical contamination of the soil. 

The most common and universal method is considered to be biotesting. The use of different 

methods of biotesting makes it possible to obtain fairly accurate results.  

The object of the study was the soil cover on the object of missile operation. An unfavorable 

environmental situation which was reflected in the preservation of a high level of phytotoxicity 

took place in Emelyanovsky district, Krasnoyarsk territory after the liquidation of the military unit 

due to the hit in the soil of a large number of components of rocket fuel (KRT). Today the territory 

of the military unit is unattended, special structures are destroyed. There are visible oily stains on 

the soil, there is a specific smell. According to testimony from military chemical reconnaissance 

device (VPHR) the presence in the soil KRT 0.001 mg/l, which corresponds to the level of 

"Danger" was established. In this regard, it is necessary to monitor the chemically contaminated 

soil, identify environmentally unfavorable zones, assess the possibility of soil use in forestry. For 

the experiment we selected 10 samples from different sites located at a certain distance from each 

other and covering the area close to technical facilities, as well as two control samples in the 

removal of three and five kilometers from the object of study. 

The objective of the study is to identify soil pollution, to assess the impact of KRT on biological 

objects. In this regard it is necessary to determine the effect of chemical contamination on the test 

objects: pine ordinary Pinus sylvestris L. and cress lettuce Lepidium sativum L. conduct statistical 

processing of the experimental data to minimize the area to be recultivated. 

 

Keywords: soil, chemical pollution, rocket fuel, biotesting. 

 


