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Abstract 

The evidence about the influence of the preceding crops on the oilseed rape growth and 

development is scarce. Therefore, a study in three vegetation seasons of the winter oilseed rape 

(2017/2018, 2018/2019, and 2019/2020) was conducted. The experiment was situated in the 

experimental field of the department of "Agriculture and herbology” at the Agricultural University of 

Plovdiv, Bulgaria. The experiment was conducted by the long plots method. The following crop 

rotations were under evaluation: 1. Winter wheat – winter oilseed rape; 2. Winter oilseed rape – winter 

oilseed rape; 3. Maize – winter oilseed rape. All evaluated parameters of the winter oilseed rape as plant 

height at the end of vegetation, number of primary branches and silique plant-1, seed yield, absolute 

mass of 1000 seeds, hectoliter seed mass as well as seed oil content were influenced by the preceding 

crop. The highest results of the studied indicators for the rotation of winter wheat – winter oilseed rape 

were recorded. The lowest obtained results for the rotation maize – winter oilseed rape were found, and 

medium results were accomplished for the oilseed rape monoculture.  
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INTRODUCTION 

 

For the last decades, the oilseed rape 

crop (Brassica napus L.) is considered one of 

the most important oilseed crop plants in the 

world. It is ranked as the second most important 

vegetable oil source around the globe (Brennan 

and Bolland, 2007). The growing importance of 

oilseed crops is also due to their use as a raw 

material for specific proteins, biofuels, 

industrial biopolymers, adhesives, surfactants, 

etc. (Wu and Muir 2008; Abbadi and Leckband, 

2011; Vinnichek et al., 2019). 

In Bulgaria, for 2020 the oilseed rape is 

grown on an area of 119.697 ha with a total 

production of 278.583 tons (MZH, 2021). 

Crop rotation plays a major role 

concerning yields (Hilton et al., 2018). At a 

cropping system scale, the oilseed rape has 

beneficial effects on the yield and the nitrogen-

use efficiency of the following cereal crops 

(Sieling and Kage, 2010). The unfavorable 

preceding crop can decrease the oilseed rape 

seed yield (Sieling and Christen, 1997; Sieling 

and Christen, 2015). The information on the 

effect of different preceding crops on the 

development and yield of the oilseed rape is still 

limited.  

In Northern Kazakhstan, Cherkasova 

and Rzaeva (2021) found that the best 

conditions for the oilseed rape seeding are after 

pure fallow. After legume crops, the highest 

oilseed rapeseed yields were obtained (Moller 

and Makowski, 1977; Christen and Sleling, 

1995; Rathke and Diepenbrock, 2006; 

Fordoński et al., 2016).  

Growing winter oilseed rape after winter 

wheat showed a higher plant population, a 

higher number of seeds per pod, and a higher 

number of seeds per square meter (Stobart and 

Bingham, 2013; Malik et al., 2015). A positive 

yield benefit for the oilseed rape following 

barley was also reported (Krupinsky et al., 

2006; Jaskulska et al., 2014; Sieling and 
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Christen, 2015). In a study performed by Stobart 

(2012) the yield of the oilseed rape grown after 

wheat exceeded the yield of the oilseed rape 

grown as a monoculture by 12%. The oilseed 

rape is also a favorable predecessor for wheat 

(Kirkegaard et al., 2008). According to Sieling 

et al. (1997), the oilseed rape is not a self-

compatible crop. The oilseed rapeseed yield 

grown after itself was reduced by 8-10% 

compared with the oilseed rape grown after a 

cereal crop (Christen and Sieling, 1995). Other 

authors reported up to 25% yield decrease after 

growing the oilseed rape as a monoculture 

(Hilton et al., 2013; Malik et al., 2015).  

The aim of the current research is to 

evaluate the effect of the preceding crop on the 

oilseed rape development and seed yields. 

 

MATERIALS AND METHODS 

 

The trial was conducted in three 

consecutive vegetation seasons of the winter 

oilseed rape (2017/2018, 2018/2019, and 

2019/2020). The research was performed on the 

experimental field of the department of 

“Agriculture and herbology” at the Agricultural 

University of Plovdiv, Bulgaria. The 

experiment was conducted by the long plots 

method with a total size of 100 m2. For 

obtaining replications needed for statistical 

analyses, the long plots were divided into three 

separate smaller plots with a size of 33.33 m2.  

The soil on the experimental field is 

classified as Mollic Fluvisols, with an average 

sandy-clay mechanical composition, not high 

humus content, and a weak-alkaline reaction. 

The nitrogen content is low, the content of 

phosphorus varies from low to average and the 

potassium content is high (Popova et al., 2012).  

The following crop rotations were under 

evaluation:  

1. Winter wheat – winter oilseed rape;  

2. Winter oilseed rape – winter oilseed 

rape; 

3. Maize – winter oilseed rape. 

The winter oilseed rape (Brassica napus 

L.) hybrid grown in the study was PT 228 CL 

(www.corteva.bg). The hybrid is bred to be 

grown by the Clearfield® technology. The 

sowing density was 330.000 plants ha-1. 

The winter wheat (Triticum aestivum L.) 

variety grown in the study was “Enola” (Kostov 

et al. 1999). The sowing density was 550.000 

plants ha-1. 

The maize hybrid grown in the 

experiment was “Blason Duo”, FAO Group 

450, tolerant to the herbicide cycloxidim 

(https://euralis.bg//43-es-blason-duo/). The 

sowing density was 65.000 plants ha-1. 

The studied parameters of the winter 

oilseed rape were the following: 

- Plant height at the end of vegetation 

(cm) (on 20 plants from each replication – 60 

plants total); 

- Number of primary brunches plant-1 

before harvest (on 20 plants from each 

replication – 60 plants total); 

- Silique number plant-1 before harvest 

(on 10 plants from each replication – 30 plants 

total); 

- Oilseed rape seed yield (t ha-1), by 

harvesting the whole there plots with a plot 

harvester of the Wintersteiger Company; 

- Absolute mass of 1000 seeds (g) (in 

three replications) (Tonev et al., 2018);  

- Hectoliter seed mass (kg) (in three 

replications) (Tonev et al., 2018); 

- Seed oil content (%) was determined 

by the Soxhlet method as described by Ivanov 

and Popov (1994). The analyses were 

performed in three replications per rotation.  

The performed growing technologies for 

the three rotations included combined 

fertilization with 250 kg ha-1 with N:P:K  

(15:15:15), followed by deep plowing. Before 

sowing the crops, disking on the depth of 15 cm 

and two harrowing operations on 8 cm of depth 

were done. Spring dressing with 250 kg ha-1 

NH4NO3 was also performed. 

During the three experimental seasons, 

the oilseed rape sowing after the preceding crop 

http://www.corteva.bg/
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winter wheat or winter oilseed rape was done in 

the third decade of September. The sowing of 

the oilseed rape after predecessor maize was 

delayed to the second decade of November, 

because of the late harvesting of maize and the 

delayed soil tillage operations.   

Statistical analysis of the collected data 

was accomplished by using Duncan’s multiple 

range test of SPSS 19 program. Statistical 

differences were considered significant at p < 

0.05. 

 

RESULTS AND DISCUSSION 

 

On the next three tables, the results 

concerning plant biometry, productivity, and 

seed quality are presented. Table 1 shows the 

results of the plant height as well as the number 

of primary branches and siliques plant-1. 

According to many researchers, the plant 

growth and development are influenced by a 

preceding crop (Christen et al., 1992; Kalburtji 

and Gagianas, 1997; Arihara and Karasawa, 

2000; Krupinsky et al., 2006; Haase et al., 2007; 

Rieger et al., 2008; Friberg et al., 2019). The 

findings correspond to the data obtained and 

related to the current study.   

In rotation 1 (winter wheat- winter 

oilseed rape) the plat height at the end of 

vegetation was the highest in the three separate 

years of the experiment. Average for the period, 

the oilseed rape plants had a height of 139.50 

cm. In the rotation where the oilseed rape was 

grown after itself the plants measures were 

shorter – 135.23 cm. The lowest results were 

found to be in rotation 3 where the winter 

oilseed rape was sown after maize – 134.40 cm 

average for the period. 

Table 1. Growth parameters of oilseed rape 

 

The number of primary branches before 

the harvest was also influenced by the preceding 

crops. In the first year of the study, the 

differences were not significant between the 

rotations of winter wheat – winter oilseed rape 

and winter oilseed rape – winter oilseed rape. 

After the continuous three years of winter 

oilseed rape mono-cropping (Rotation 2), the 

number of primary branches significantly 

decreased – 6.70 numbers plant-1. The worst 

results for the indicator were found to be for 

rotation 3 (Maize – winter oilseed rape) – 5.43 

numbers plant-1 average for the period. 

The silique number plant-1 followed the 

tendency of the above-mentioned growth 

parameters. The highest silique number plant-1 

for rotation 1 (winter wheat – winter oilseed 

rape) were recorded – 259.43 silique numbers 

Plant height at the end of the vegetation (cm) 

Rotations 2018 2019 2020 Average 

1. Winter wheat – winter oilseed rape 136.80 a 142.80 a 138.90 a 139.50 a 

2. Winter oilseed rape – winter oilseed rape 136.00 a 135.20 b 134.50 b 135.23 b 

3. Maize – winter oilseed rape 135.10 b 134.30 b 133.80 b 134.40 b 

Number of primary brunches plant-1 before harvest 

Rotations 2018 2019 2020 Average 

1. Winter wheat – winter oilseed rape 7.10 a 7.60 a 7.80 a 7.50 a 

2. Winter oilseed rape – winter oilseed rape 7.20 a 6.80 b 6.10 b 6.70 b 

3. Maize – winter oilseed rape 6.10 b 5.40 c 4.80 c 5.43 c 

Silique number plant-1 before harvest 

Rotations 2018 2019 2020 Average 

1. Winter wheat – winter oilseed rape 228.60 a 287.40 a 262.30 a 259.43 a 

2. Winter oilseed rape – winter oilseed rape 220.10 a 187.30 b 138.00 b 181.80 b 

3. Maize – winter oilseed rape 162.90 b 170.10 b 144.50 c 159.17 b 
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average for the period. Medium average results 

were found for the mono-cropping of the winter 

oilseed rape (Rotation 2) – 181.80 silique 

numbers plant-1. The lowest results for the 

studied parameter for rotation 3 were reported – 

159.17 silique numbers plant-1. 

The winter oilseed rapeseed yield is 

presented in Table 2. Same as the growth 

parameters, the productivity of the plants was 

also influenced by the preceding crop. The 

highest seed yields were obtained for rotation 1 

(Winter wheat – winter oilseed rape) – 3.43 t ha-1. 

Lower yields were found for rotation 2 (Winter 

oilseed rape – winter oilseed rape). The obtained 

results correspond to the findings of Christen 

and Sieling, (1995) who reported lower oilseed 

rape seed yields after growing oilseed rape as a 

monoculture. The mono-cropping’s negative 

influence was more pronounced in the second 

and in the third year of the experiment where the 

yields were 3.20 and 2.40 t ha-1 respectively. 

The productivity was the lowest for rotation 3 

where the oilseed rape was sown after maize – 

2.13 t ha-1 on average for the period. The 

obtained yields were with proved differences 

according to Duncan’s Multiple Range test with 

the other two rotations. 

 

Table 2. Oilseed rape seed yield (t ha-1) 

 

Table 3 shows the seed quality 

parameters as the oil content of the oilseed rape, 

the absolute mass of 1000 seeds, and the 

hectoliter seed mass. Similar to the above 

discussed and presented indicators, the analyzed 

quality parameters were influenced by the 

preceding crop. Rathke et al. (2005) reported 

high oil content for the oilseed rape grown after 

the winter barley. In the current study, the 

highest seed oil content was found for rotation 1 

(winter wheat – winter oilseed rape) - 47.63 % 

average for the period. The lowest seed oil 

content was analyzed in the seeds of the plats 

from rotation 3 (maize – winter oilseed rape) – 

46.17 %. 

The absolute seed mass was the lowest 

for the plants grown after the maize predecessor 

(Rotation 3) – 3.67 g average for the period of 

the study. The highest results concerning this 

quality parameter for rotation 1 were recorded – 

4.40 g. The obtained results are with proved 

differences with the other two rotations.  

The hectoliter seed mass was also the 

lowest for rotation 3 – 64.47 kg average for the 

period of the study. The highest hectoliter seed 

mass for rotation 1 was recorded – 66.80 kg 

average for the experimental period, and the 

hectoliter seed mass of the oilseed rape plants 

grown as monoculture showed medium results 

– 65.47 kg.  

  

Rotations 2018 2019 2020 Average 

1. Winter wheat – winter oilseed rape 3.40 a 3.80 a 3.10 a 3.43 a 

2. Winter oilseed rape – winter oilseed rape 3.60 a 3.20 b 2.40 b 3.07 a 

3. Maize – winter oilseed rape 2.10 b 2.50 c 1.80 c 2.13 b 
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Table 3. Oilseed rape seed quality parameters 

 

CONCLUSION 

 

The obtained results confirmed that the 

preceding crop influences the growth and 

development of the winter oilseed rape. If sown 

after the winter wheat the highest results for all 

studied parameters were obtained.  

It was confirmed that growing the winter 

oilseed rape as a monoculture is not a good 

agronomical practice. In the second year of the 

study, the results of the studied indicators 

(vegetative, productive, and qualitative) in the 

mono-cropping system of the winter oilseed 

rape were diminished. In the third experimental 

year, the result's decrease was even more 

pronounced. 

It was found that maize is an 

inappropriate preceding crop for the winter 

oilseed rape. When the oilseed rape was grown 

after maize the lowest results for all parameters 

evaluated were obtained.  
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