
  

Conclusions  
• Soil shear resistance decreased the most in under-sown cover crops with perennial ryegrass and biopesticides. 

• The highest content of macroaggregates was found in the cover crops of crimson clover and perennial ryegrass with biopesticides. 

• The highest total plant root biomass was found in oilseed rape crop with undersown perennial ryegras intermediate crop and not using 

biopesticides. 

• The highest activity of the enzyme saccharase was found in the plots without under-sown cover crops, in the plots where winter vetch was 

sown in oilseed rape and unused biopesticides, and in the plots where crimson clover was sown in oilseed rape and biopesticides were used.  

• The highest number of earthworms was found in the plots, where winter rye under-sown cover crops was sown in oilseed rape and 

biopesticides were used, and the highest biomass of earthworms was found in the plots without under-sown cover crops and biopesticides. 

• Before the oilseed rape harvest, the highest CO2 emission from the soil was found in the plots,  where the winter vetch under-sown cover 

crops was sown and biopesticides were used, and after the oilseed rape harvest – in the winter vetch under-sown cover crops without 

biopesticides.  

• The highest biological yield of oilseed rape was determined using biopesticides in plots without under-sown cover crops. 
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Introduction 

According to 2019 data organically 
grown oilseed rape accounted for 
1.68 million hectars in the world 
(World of Organic Farming, 2021). In 
Lithuania in 2019 there were 4643.09 
hectars organically grown oilseed 
rape. Under-sown cover crops of 
different botanical families grown in 
oilseed rape inter-row help to solve 
the problems of weeds, reduce the 
spread of diseases and pests, and 
increase soil fertility and crop 
productivity. Field experiment was 
carried out at Experimental Station of 
Vytautas Magnus University 
Agriculture Academy in 2020. Soil – 
Endocalcaric Amphistagnic Luvisol. 
The aim of the study was to 
determine the influence of 
biopesticides and under-sown cover 
crops of different botanical families 
on soil properties in the spring 
oilseed rape (Brassica napus L. spp. 
Oleifera biennis) agrocenosis under 
organic farming conditions.  
 
 
 
 
 
 
 

Methodology 

Research methods: Two-factor field experiment was established using a 
split-plot design. Experimental treatments: Factor A: biopesticides: 1) not 
used; 2) use. Factor B: under-sown cover crops: 1) without cover crop; 2) 
crimson (incarnate) clover (Trifolium incarnatum Broth.) ‘Cardinal’ (10 kg 
ha-1); 3) rye (winter) vetch (Vicia villosa Roth.) ‘Rea’ (50 kg ha-1); 4) 
perennial ryegrass (Lolium perenne L.) ‘Merkem’ (10 kg ha-1); 5) winter rye 
(Secale cereale L.) ‘Elias’ (50 kg ha-1). Soil shear resistance was determined 
with a field shear vane borer Geonor 72407. The soil structure was 
determined with a Retsch sieving instrument. CO2 emission from soil was 
measured with a portable analyser Li-Cor 6400-09. The activity of 
saccharase was determined according the methods of Hofmann and 
Seegerer (1950) modified by A. I. Chunderova (Чундерова, 1973). To 
determine the number and biomass of earthworms in each experimental 
plot two 25 cm deep holes, 50 x 50 cm in size were dug. 
 
 
 
 
 
 
 
 
 
 
 
 
  

Results 
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Note. The means of the variants not marked with the same letters (a, b, c, d) are significant (P <0.05). 

Under-sown cover crops: BTP - without under-sown cover crop, PD - crimson clover, ZV - winter vetch, DS - 

perennial ryegrass; ŽR - winter rye; BP - biopesticides. 

Figure 1. Soil shear resistance in agrocenosis of spring oilseed rape. 

Table 1. Percentage of structural aggregates in spring rape agrocenosis. 

Under-sown cover crops  (factor B) 

  

Biopesticides 

(factor A) 

  

Soil Structure 

Mega  

>10 mm 

Macro  

0,25–10 mm 

Micro  

<0,25 mm 

1. Without under-sown cover crop - 68.5a 29.0b 2.44a 

+ 59.4ab 38.0ab 2.54a 

2. Crimson clover - 66.6ab 30.6ab 2.86a 

+ 52.4b 44.5a 3.15a 

3. Winter vetch - 66.8ab 30.9ab 2.25a 

+ 59.3ab 37.7ab 2.96a 

4. Perennial ryegrass 

  

- 60.9ab 36.7ab 2.36a 

+ 51.8b 44.7a 3.44a 

5. Winter rye 

  

- 60.0ab 37.1ab 2.91a 

+ 64.4ab 32.5ab 3.13a 

Note. The means of the variants not marked with the same letters (a, b) are significant (P<0.05). Biopesticides 

not used, + - biopesticides used. 
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Note. The means of the variants not marked with the same letters (a, b) are significant (P <0.05). Under-sown cover 

crops : BTP - without under-sown cover crop, PD - crimson clover, ZV - winter vetch, DS - perennial ryegrass; ŽR - 

winter rye; BP - biopesticides. 

Figure 2. Soil enzyme saccharase activity in agrocenosis of spring oilseed rape. 

Table 2. Number and biomass of earthworms in agrocenosis of spring oilseed rape. 

 

Under-sown cover crops (factor B) 

  

Biopesticides  

(factor A) 

  

Number of 

earthworms, 

units m-2 

Biomass of 

earthworms,  

g m-2 

1. Without under-sown cover  crop - 94a 48.9a 

+ 100a 33.3ab 

2. Crimson clover - 85ab 31.8ab 

+ 90a 47.0a 

3. Winter vetch - 57b 21.7b 

+ 92a 36.8ab 

4. Perennial ryegrass 

  

- 68b 28.1ab 

+ 84ab 27.1ab 

5. Winter rye 

  

- 60b 23.0b 

+ 104a 40.9ab 

Note. The means of the variants not marked with the same letters (a, b) are significant (P<0.05). Biopesticides 

not used, + - biopesticides used. 


