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Abstract  
Rapeseed is one of the most important crops for vegetable oil production, and it is observing a great development in Europe 

as energy crop due to its aptitude for transformation in substitutes of diesel oil, with the consequent positive impact for 
environment. Nevertheless, it is necessary to reduce costs. The sowing systems used are mainly based on traditional tillage 
practises, but it is known the viability of the rapeseed for no tillage methods (direct seeding) with similar results. Within direct 
seeding technique is particularly important the work of the seed row opener that affects to micro-environment of seeds during 
germination and emergence. The objectives of this study were to evaluate the effects of crop residue amount on water content, 
crop emergence and crop yield.  

The experiment was set up near the city of León (Spain). The experimental plots were located at the direct drill fields of 
Agricultural Engineering School of the University of León (42º35’ N, 5º35’ W). Treatments were obtained when combining two 
levels of stubble amount, 900 kg/ha (30% of soil covered), 4,300 kg/ha (80% of soil covered), with two treatments on the sowing 
line, with or without residue on the sowing line. 

Straw amount does not affect water content compared with partial removal or local accumulation of stubble. Stubble amount 
affects negatively to speed of emergence due probably to thermal isolation. Lower amounts of straw allow a faster emergence than 
larger amounts of residue. Removal of straw from the sowing line permits a faster emergence, reducing risks of plant loss before 
establishment. Yield components, number of pods per plants and branches per plant, was significantly lower with residue on the 
sowing line, however grain production of rapeseed was not affected. 
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1. Introduction 
Rapeseed is one of the most important crops for vegetable oil production, and it is observing a great development in 

Europe as energy crop due to its aptitude for transformation in substitutes of diesel oil, with the consequent positive impact for 
environment. This specie has good adaptation to conditions of León (Spain) and should become a good alternative for rotation 
with traditional cultivations. 

Nevertheless, it is necessary to reduce costs. The sowing systems used are mainly based on traditional tillage practises, 
but it is known the viability of the rapeseed for no tillage methods (direct seeding) with similar results. To obtain performances 
and acceptable qualities is necessary to handle adequate sowing techniques because germination and crop establishment stages 
are determinants for final yields (Sierts et al., 1987; Adamsen y Coffelt, 2004).. Within direct seeding technique is particularly 
important the work of the seed row opener that affects to micro-environment of seeds during germination and emergence. 

Effects of direct seeding compared with conventional tillage have been widely studied under different climatic conditions 
and crops. However, there is a limited information about the way crop residue management affect soil and yields, especially 
concerning with stubble amount and its interaction with seeder controls. The percentage of soil covered by residues influences 
on soil organic carbon content and aggregate stability (Baldev et al., 1994). Other soil properties can be enhanced when 
increasing stubble amount in crops like irrigation maize (Karlen et al., 1994). 

In other way, opener system of seeders influence on water availability and physical properties of the seedbed during 
germination (Tessier et al., 1991), and soil disturbance done by openers can affect later to water loss during final stages of 
growth (McLeod et al., 1992). In addition, effects of in-row residue removal have been analysed in row crops such as maize, 
clearing a 20 – 30 cm band on seeding line, obtaining a faster emergence (Fortin, 1993), and higher yields (Wolkowski, 2000). 

Research in this way must be carried out, especially in Mediterranean climates or semiarid regions such as Spanish 
central plains where problems of stubble management and plant establishment have been shown on. Thus, more detailed 
studies are needed on these features of direct seeding.  

The objectives of this study were to evaluate the effects of crop residue amount on water content, crop emergence and 
crop yield.  

2. Materials and Methods. 
The experiment was set up near the city of León (Spain). The experimental plots were located at the direct drill fields of 

Agricultural Engineering School of the University of León (42º35’ N, 5º35’ W). It was conducted in years 2006 on a 
medium-textured Fluvisol in a randomised complete block design with three replicates on 10 x 2,72 m plots. Mean annual 
precipitation of experiment site is 661.8 mm. Treatments were obtained when combining two levels of stubble amount, 900 
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kg/ha (30% of soil covered), 4,300 kg/ha (80% of soil covered), with two treatments on the sowing line, with or without 
residue on the sowing line. 

Rapeseed (Brassica napus, var. oleifera) cv. Kabel was sown in April at 9.42 kg/ha after spraying 2 l/ha, 36% glyphosate. 
Other fertiliser or herbicide applications followed conventional broadcasting techniques used by local farmers. A 2,72  m 
working width disc opener drill was used. 

Water content was measured at 10-20 cm depth. Water content was obtained by gravimetric method using a 100 cm3 steel 
cylinder according with Blake and Hartge (1986).  

Plant emergence was measured by sampling 9 meter sections of seeding lines, in May each five days. Experimental plots 
were hand harvested at grain maturity Yield and yield components were obtained by randomly selecting four sections of 0.8 m  
on seeding line in each plot. Number of productive plants per square meter, number of branches per plant, number of pods per 
branch and seed yield was recorded.  

Analysis of variance was performed using the general linear models (GLM) procedure of the SAS statistical package. All 
tested treatments were considered to be fixed effects. The least significant difference (LSD) method (P<0.05) was used to 
evaluate differences between treatments when they were observed to be significant.  

3. Results and Discussion  

3.1. Soil water content.  
Average soil water content during growing season was not significantly affected by stubble amount in spite of differences 

were slightly under least significant difference. These are not in agreement with results of López et al., (2005) than reported 
than on maize plots with higher amounts of stubble showed higher water accumulation rates. 

3.2. Plant emergence. 
Stubble amount influenced significantly on speed of emergence with mean values higher for lower level of stubble 

amount. Residue amount did not influence on total number of emerged plants. 
In-row residue removal only affects significantly to the speed of emergence allowing a faster emergence, what is 

accorded with Kaspar et al. (1990). 

3.3. Yield and yield components. 
Stubble amount din not significantly affect to grain yield that varied from 3,095 kg/ha with 30% of soil covered to 2,888 

kg/ha with 80% of soil covered. Residue amount did not affect to yield components.  
In-row residue removal affects to the number of pods per plants and branches per plant than was significantly lower than 

with the residue on the sowing line. Residue clearance, despite of not being an important factor affecting yield, has affected 
significantly to the number of pods per plants, with a difference of approximately of 10 % higher when residue on the seeding 
line was not removed. 

Yield of rapeseed (14% water content) varied from 3,139 kg/ha with residue on the sowing line to 2,845 kg/ha without 
residue on the sowing line but this differences were not significant.  

Conclusions 
Straw amount does not affect water content compared with partial removal or local accumulation of stubble. Stubble 

amount affects negatively to speed of emergence due probably to thermal isolation  
Lower amounts of straw allow a faster emergence than larger amounts of residue. Removal of straw from the sowing line 

permits a faster emergence, reducing risks of plant loss before establishment. 
Yield components, number of pods per plants and branches per plant, was significantly lower with residue on the sowing 

line, however grain production of rapeseed was not affected. 

References 
ADAMSEN, F.J., COFFELT, T.A., 2004. Planting date effects on flowering, seed yield, and oil content of rape and crambe cultivars. Industrial Crops and 

Products.  
BALDEV, D.S., CHANASYK, W.B., MCGILL, M., NYBORG, P. K. Residue and tillage management effects of soil properties of a typic cryoboroll under 

continuous barley rotation. Soil and Tillage Research 32, P 117-133. 1994. 
BLAKE, G.R., HARTGE, K.H., Bulk density. In: Klute, A. (Ed.), Methods of Soil Analysis. Part 1, 2nd Edition. Agron. Monogr. 9. ASA-SSSA, Madison, WI, 

pp. 363±375, 1986. 
FORTIN, M.C. Soil-temperature, soil-water, and no-till corn development following in-row residue removal. Agronomy Journal 85 (3): 571-576. 1993. 
KARLEN, D.L., WOLLENHAUPT, N.C., ERBACH, D.C., BERRY, E.C., SWAN, J.B., EASH, N.S., JORDAHL, J. L. Crop residue effects on soil quality 

following 10-years of no-till corn. Soil and Tillage Research 31, p.149-167, 1994. 
KASPAR T.C., ERBACH D.C., CRUSE R.M. Corn response to seed-row residue removal. Soil Science Society of America Journal 54, p 1112-1117, 1990. 
LÓPEZ, F.J. CASQUERO, P.A BOTO J.A. Crop Residue Amount in Direct Seeding: Influence on Soil Physical Properties and Yield of Spring Barley and 

Maize. CD- III World Congress on Conservation Agriculture. Nairobi (Kenia), 2005. 
MACENA, F., CORBEELS, M., SCOPEL, E., AFFHOLDER, F., PINTO, H.S. Characterising Effects of surface residues on evaporation for a simple water 

balance model. II World Congress on Conservation Agriculture – Actas del Congreso. FEBRAPDP, Foz de Iguassu, 2003. 
McLEOD, J.G., DYCK, F.B., CAMPBELL, C.A., VERA, C.L. Evaluation of four zero-tillage drills equipped with different row openers for seeding winter 

wheat in the semi-arid prairies. Soil and Tillage Research 25, p 1-16, 1992. 
SAS, Institute. 2000. SAS/STAT user’s guide, version 6 (4th ed.). SAS Institute Inc., Cary, North Carolina, USA. 
SIERTS, H.-P., GEISLER, G., LEON, J., DIEPENBROCK, W., 1987. Stability of yield components from winter oil-seed rape (Brassica napus L.). Journal of 

Agronomy and Crop Science. 158, 107-113. 



374 AGRONOMY: Farming Systems and Ecology 

 

TESSIER, S., SAXTON, K.E., PAPENDICK, R.I., HYDE, G.M. Zero-tillage furrow opener effects on seed environment and wheat emergence. Soil and Tillage 
Research 21, p. 347-360. 1991.  

WOLKOWSKI, R.P. Row-placed fertilizer for maize grown with an in-row crop residue management system in southern Wisconsin. Soil & Tillage Research 54, 
p 55-62, 2000. 
 


