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Crop production and N leaching in arable organic crop rotations
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The possibilities for increasing grain yields and reducing N leaching losses in organic cereal production through manipulation of crop rotation design were investigated in a field experiment on different soil types in Denmark from 1997 to 2000. Three experimental factors were included in the experiment in a factorial design: 1) proportion of grass-clover and pulses in the rotation, 2) catch crop (with and without), and 3) manure (with and without). Three four-course rotations were compared (Table 1). Two of the rotations had one year of grass-clover as a green manure crop, either followed by spring wheat or by winter wheat. The grass-clover was replaced by winter cereals in the third rotation. Animal manure was applied as slurry in rates corresponding to 40% of the N demand of the cereals.

The largest effects on both dry matter and N yields were caused by differences between sites caused by differences in soils, climate and cropping history. The rotation without a green manure crop produced the greatest total yield. Dry matter and N yields in this rotation were about 10% higher than in the rotation with a grass-clover ley in one year of four. Therefore, the yield benefits from the grass-clover ley could not compensate for the yield reduction as a result of leaving 25% of the rotation out of production. There were no differences in dry matter and N yields in grains between the rotations, where either spring or winter cereals followed the grass-clover ley. There were only small yield benefits from the use of catch crops at the crop rotational level.

Nitrate leaching declined with increasing soil clay content and with decreasing rainfall (Table 2). Nitrate leaching was reduced more by catch crops on the sandy soils. There were no difference in nitrate leaching between rotations 1 and 2, but nitrate leaching was considerably lower in rotation 4.

	Table 1. Crop rotations tested. * shows the places in the rotation, where catch crops are used in the catch crop treatments.

	Rotation 1
	Rotation 2
	Rotation 4

	Spring barley:ley
	Spring barley:ley
	Oats*

	Grass-clover
	Grass-clover
	Winter wheat*

	Spring wheat*
	Winter wheat*
	Winter cereals*

	Lupins*
	Peas/barley*
	Peas/barley*


	Table 2. Effect of crop rotation and catch crop (CC) on average nitrate leaching (kg NO3-N ha-1 yr-1) at the three experimental sites for four years (1997 to 2000).

	Site
	Rotation 1
	Rotation 2
	Rotation 4

	
	( CC
	+ CC
	( CC
	+ CC
	( CC
	+ CC

	Jyndevad (coarse sand)
	102
	68
	95
	63
	
	

	Foulum (loamy sand)
	
	
	49
	35
	34
	36

	Flakkebjerg (sandy loam)
	
	
	32
	23
	25
	24
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