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Background

Nitrogen fertilization increases yield in most cases more than any other nutrient fertilization. In grassland farming relatively large amounts of nitrogen fertilizers can be utilized  (>200 kg/ha). However, part of nitrogen fertilizers always leach into waters or escape in gaseous form into atmosphere. It is not only environmental problem but also economic waste. Lower the value of yield, higher the relative cost of fertilization. In case of low value of yield and high cost of nitrogen fertilization it is highly motivated to replace artificial nitrogen fertilization by biological nitrogen fixation (symbiotic Rhizobium-bacteria). Nitrogen balance in system is in key role to reduce environmental consequences of agriculture.

Since the most efficient legumes in northern conditions are perennial clovers (red clover, white clover and alsike clover) the utilization of yield is easiest by ruminants. However, high milk yield is not possible without relatively high amount of grain in diet, too. The average proportion of grain in dairy diet in Finland is somewhat higher than 40 % and average milk yield per cow around 7200 kg/yr (year 2002).

Three organic dairy farms

Three organic dairy farms are introduced. Data is based on personal interviews and documents on the farms, data is based on year 2002. All the farms are located in eastern Finland, in Juva region.

Farm 1: Arable land 17 ha, 10 cattle units (7 cows and young cattle), animal density 0,6 cu/ha, average milk yield is 6500 kg/cow, the cow race is Finnish landrace, which is somewhat smaller than Ayshire and Frisian races (living weight 475 kg). There were some serious problems with grazing red clover pastures by Ayshire cows, but no problem at all with Finnish landrace. Only very minor amount of feed (4% of total) is bought outside the farm (rape meal and mineral salts). Peas, oats and barley are used as own concentrate feed beside of timothy-clover –mixture silage.

Farm 2: Arable land 50 ha, 35 cattle units (25 cows and young cattle), animal density 0,7 cu/ha, average milk yield is 7000 kg/cow, Ayshire race. Practically no fodder is bought (3 % of total). Peas, oats and barley are used as own concentrate feed beside of timothy-clover –mixture silage.

Farm 3: Arable land 220 ha, 150 cattle units (100 cows and young cattle), animal density 0,7 cu/ha, average milk yield is 7200 kg/cow, Ayshire and Frisian race. No peas are grown on the farm, but rape meal is bought as a protein concentrate. In addition relatively large amount of cereal is bought, altogether 25 % of all feed is purchased.

Discussion and conclusion

The feeding of the cattle is based on high quality silage from mixture of legumes (red clover, white clover, alsike clover) and grass (timothy, meadow fescue, rye grass) and own grain. Crop rotation is very similar between the farms: three years cereal and two to three years grass. Manure is spread mainly for cereal crops, grassland does not receive any manure since established with cereal crop.

None of the farms is buying any nitrogen in form of any kind of fertilizers. Farms 1 and 2 buy extremely small amount of feed (mainly rape as protein concentrate), however, the milk yield per cow is relatively high. The nitrogen utilization rate is high, more than 100 % of input nitrogen can be harvested. This is possible with help of nutrient circulation in form of manure.

Farms 1 and 2 are practically seen self-sufficient with nitrogen. Farm 3 buys some nitrogen in form of cereal and protein concentrate. There has been some crop failure on farm 3 with pea and cereal mixtures. However, farms 1 and 2 have a long experience with succeeded growing of peas in mixture with oats. Farm 2 harvests always the best yield from oats-pea mixtures (4-5 t/ha), but also the best fields are used for it.

It is possible to reach reasonable milk yield with fodder from own farm without hardly any external fodder or fertilizer inputs. Due to low nitrogen input into system, utilization rate of  nitrogen is high and losses to environment can be reduced compared to systems with artificial nitrogen fertilizers and grassland farming without legumes. However, more research work is needed to improve growing methods of peas and other possible crops high in protein (faba beans, rape seed). Cattle density must be balanced with yield level, in most cases no more than 0,7 cattle units per hectare is possible. 
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