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Utilization of horse manure has become problematic especially in the city stables. The use of wood-based beddings makes the manure unsuitable for the farmers, and therefore horse manure has been transported to landfills. To avoid this dumping, utilization of horse manure with peat bedding in field cultivation was studied. The effects of different fertilizers on the yields and quality of white cabbages, potatoes, carrots, lettuces, outdoor cucumbers and strawberries were compared. Yields of plants and amounts of nutrients in the fertilized soils were measured. The hygienic quality and the nitrate concentrations of plants were analysed and tastes assessed.

Introduction

In Finland, there are 60 000 horses and ponies, which produce ca. 700 000-900 000 m3 of manure with bedding in year. Most stables located in urban areas do not have agricultural land.  Farmers do not accept the horse manure with wood bedding, and therefore it has been disposed to landfills. This waste of nutrients is based on the poor compostability and nitrogen-binding characteristics of wood-based beddings. Transportation of manure to landfills is expensive and do not support the principle of sustainable development. The manure management system in stables should be hygienic, economical, easy to carry out and ecological, without negative environmental impact. The most important links in the manure management are bedding, storage and utilization. Storage time for manure with bedding should be short because of the usually limited storage capacity. The manure with peat or other non wood-based bedding materials can be composted quickly. Manure with peat bedding can be utilized even after a one-month composting period (Airaksinen et al. 2001). 

The horse manure with peat bedding was found to be suitable for the organic greenhouse cultivation of tomato, sweet pepper and cucumber (Holopainen et al. 2002). Yields were significantly higher with horse manure in comparison to cattle manure. The hygienic quality of vegetables fertilised with horse manure was found to be excellent; the cattle manure fertilization was found to cause problems with the hygienic quality. Nitrate concentrations were low with all fertilizations. This study was done to see the suitability of horse manure for open field cultivation of vegetables and strawberry.

Materials and methods

The study was conducted in summer 2002 in eastern Finland. The vegetables used in the study were potatoes, carrots, white cabbages, lettuces, outdoor cucumbers and strawberries. Fertilizers used in the study were composted horse manure with peat bedding, composted cattle manure and artificial fertilizer as control.  Yields of the vegetables were measured at the end of the growing period. The growth and development of the vegetables were observed, and the nitrate concentrations and hygiene quality analysed. Faecal coliforms, faecal streptococci, coliphages and clostridium were used as indicators of faecal contamination. The tastes of vegetables were also assessed with the triangle test (Meilgaard et al. 1991) and the ordinal test.  

Results

The yield of carrots by horse manure was 66 % higher than the yield with artificial fertilizer. The yields of other plants fertilized with composted horse manure or artificial fertilizer were equal.  The yields of plants fertilized with cattle manure were clearly lesser. The taste of lettuces fertilized with artificial fertilizer was assessed to be the sweetest and the cattle manure fertilization the less sweet. Potato fertilized with horse manure was assessed significantly tenderer at structure than with other fertilizers. Triangle tests showed no significant differences in tastes of other vegetables between fertilizations. 

Hygienic quality of vegetables fertilized with horse manure or artificial fertilizer was excellent. Small amounts of faecal microbes were found in the vegetables fertilized with cattle manure. Amounts of nitrate in cucumbers and lettuces were relatively high when fertilized with artificial fertilizer. The amounts of nitrate were low in all the other vegetables, and very low and equal when fertilized with horse or cattle manure. 

Discussion

The results of this study indicate that horse manure is especially suitable for fertilization of carrot and cucumber. Lettuce, white cabbage, potato and strawberry gave good yields with both horse manure and artificial fertilizations. The yields of plants fertilized with horse manure were in the same level than with artificial fertilizer, except the yield of carrots which was higher with horse manure. Yields of plants fertilized with cattle manure were clearly lower. One reason for only the minor difference between the yield of artificial fertilizer and horse manure fertilizations could be the effect of peat on the fertility and structure of the land.

The results of this study show that horse manure with peat bedding is a valuable source of nutrients, and can be used alone in successful fertilization. The horse owners should be encouraged to use peat bedding in their stables and cooperate with the local farmers to utilize the manure successfully.
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Fig. 1. Yields of carrots, potatoes, outdoor cucumbers, lettuces and white cabbages fertilized with different fertilizers.
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