Animal Husbandry and Food Safety Research under Research Program for Organic Food and Farming in Finland
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Abstract

In a three-year Research Program of Organic Food and Farming in Finland there are five projects under the theme of animal husbandry and food safety. The projects focus on red clover as feed for cattle, on suckler cow production and on pathogen prevalence on organic cattle and pig farms. First results are now available.

Introduction

The Finnish Ministry of Agriculture and Forestry started a three-year Research Programme on Organic Food and Farming in 2003. The program consists of 15 projects under different themes over the whole food chain. The annual budget of the program is about 2.2 MEUR.  

Under animal husbandry and food safety themes of the program, there are five projects: ‘Red clover efficiently into organically produced milk’, ‘Quality beef with efficient suckler cow production’, ‘Emerging food-borne pathogens (EHEC) in primary production’, ‘Risk assessment on food safety risks in organic pork production: pathogenic Yersinia and Listeria monocytogenes’ and ‘Organic egg production: management of animal welfare and food safety’. The organic egg production project is presented as a separate poster (Virtala et al. "Organic egg production in Finland - descriptive health and farm characteristics").

Organic milk production is largely dependent on the supply of nutrients from forage. The most important forage legume in Finland is red clover (Trifolium pratense). More information is needed to improve the determination of energy and protein values of red clover and to measure nutrient supply and milk production responses of dairy cows with red clover containing diets. Further, the development of red clover digestibility is modelled during progressing growth.

Suckler cow production suits organic meat production well and has not reached the demand volume of consumers in Finland. To improve the narrow profit margin of cattle and sheep enterprises it is necessary to develop methods to increase the efficiency of forage use. Long-term foreign experience of mixed cattle and sheep grazing has confirmed a favourable effect on plants and animals (Nolan and Connolly 1989, 1990), but this has not been investigated earlier in Finland. 

Food safety starts on the farm (EC 2004). Therefore a simple but comprehensive method for evaluation of farm level hygiene is needed. An ideal method would be objective, feasible and applicable to different production types and farm sizes and the method should be applicable to help to identify dubious husbandry practices on individual farms. The goal of good hygiene management in pork production is to diminish or prevent the exposure of consumers to the pathogens present in pork, regardless of the type of the production. It has been suggested that due to different husbandry practices in organic and conventional farming, differences may exist between them in microbiological food safety.  Cattle are now widely accepted as a major reservoir of E. coli O157:H7 (EHEC). The prevalence of EHEC is not well known in Finland and the effect of different farming systems on the prevalence are not known. The effective way to prevent this pathogen to spread would be to investigate the factors that enable its establishment throughout the food chain, especially at farm level. 
Methodology

To evaluate the potential of various in vitro methods in predicting in vivo digestibility of red clover samples, a data set with 33 pure legume silages was used. The nutrient supply (omasal sampling technique of rumen-cannulated cows) and milk production responses to varying dietary treatments including red clover were measured in two physiological experiments using dairy cows. Further, a milk production trial was conducted with dairy cows.

Feeding strategies of suckler cows were evaluated with an experiment of 32 mature Herefords with two treatments: daily feeding and every 3rd day feeding. In both treatments the cows were offered the same amount of feed during the three-day period but either in one proportion or daily. The cows were offered grass silage and hay in the proportions of 1:1 on energy basis. 

The effect of forage digestibility in meat production of beef bulls was evaluated with 32 Hereford bulls with initial live weight of 288 kg and age of 7.4 months. The experiment was arranged in a 2 x 2 factorial design consisting of two protein contents in the concentrate mixture (17 vs. 21 %, in the DM) and two growth stages of the first cut grass silage (digestible organic matter in the DM, (D-value) 75 % or 70 %). Silages were offered ad libitum to the bulls. Concentrate was given at a rate of 2 kg DM/d during the first 56 days of the experiment, 3 kg DM/d during the next 57 days of the experiment and 4 kg DM/d for the last period before slaughter.

The influence of mixed-species grazing on herbage and animal production was studied for the first time in Finland in 2003. Two grazing regimes with two replicates were used: eight Hereford suckler cow-calf pairs alone and eight suckler cow-calf pair together with 45 male lambs. The pasture area of 16.65 hectares was permanently fenced add divided into two block, each with two treatment plots.

A method for the farm level hygiene evaluation is based on an enquiry about hygienic practices at the farm level, which was done in 2004 by sending a standardised questionnaire to the pig farmers and by making observations at the piggeries. Main focus includes questions and observations concerning pigs´ management, housing, hygiene measures, pest monitoring and control, feeding, group sizes and animal density. The prevalence of E. coli O157:H7 in conventional and organic cattle farms is to be found out with test samples from farms. Factors that influence the emergence and survival of E. coli O157:H7 are studied. Procedures to control and eradicate the bacteria are developed and tested. 

Results and brief discussion

Red clovers’ content of indigestible neutral detergent fibre (INDF; determined by a 12 d rumen incubation in nylon bags with a pore size of 17 μm) challenged the traditional rumen liquor or commercial cellulase based laboratory methods succesfully in estimating red clover silage digestibility (Olt et al. 2005).

Delayed harvest of pure red clover silage did not decrease the supply of nutrients to dairy cows in contrary to pure grass silage. The main reason was the decreased intake of early-cut red clover silage (Vanhatalo et al. 2005). This will further be studied in a milk production trial. In the second physiological trial, the milk production response to increased amount of rapeseed expeller in the diet was greater than that of soybean expeller, when fed with a red clover containing (50 % on dry matter basis) silage. The difference between the protein supplements and the magnitude of the responses were consistent with earlier Finnish results with grass silage based diets.

An Internet service, which presents red clover and grass digestibility (using separate equations for both species) based on cumulative temperature and geographical location within Finland, has been developed to assist in correct timing of forage harvest (Rinne et al. 2005). The optimal harvesting time of a mixed ley with 50 % red clover was approximately one week later than that of a pure grass ley. In case of mixed leys, the proportion of different species should be considered and harvest started from fields with lower proportion of red clover.
In the feeding experiment of suckler cows, the feed consumption was equal for both daily and every 3rd day fed cows averaging 9.5 kg DM/d and 93 and 94 MJ ME/d, respectively. Feeding every 3rd day had no significant effects on the cow live weight or body condition score at the onset, at calving, pre-grazing and post-grazing. All calvings were classified easy. The treatments had no negative effects on calf performance from birth to weaning. The average birth weight for male and female calves was 41.6 and 39.2 kg, respectively. The treatments had no effect either on the cow milk production averaging 9.5 kg/d or on the milk composition. 

The digestibility of fodder is essential for meat production. In the bull feeding experiment, the proportion of concentrate in the DM intake during the entire experiment was on average 34 %. The protein content on the diets averaged 15-18%. The DM intake of silage was similar for all treatments and for all periods averaging 6.0 kg DM for the entire experiment. The total DM intake was 9.3-9.6 kg. The carcass weight averaged 325 kg being slightly lower than the target value. The protein content of the concentrate had no effects on the live weight gain and carcass quality. Animals consuming higher D-value silage grew better than those with lower D-value (p<0.01, 1795 vs. 1609 g/d). Also the total growth time was significantly shorter for these animals (p<0.01, 179 vs. 196 d). The digestibility of grass silage did not affect carcass quality. The treatments had only minor effects on the eating quality of meat without any practical importance.

The results of the mixed-species grazing are summarized in Table 1. No negative aspects were observed in the development of the body condition of dams. The calves grazing alone gained in all 15 kg more than those grazing with lambs (daily gain 1.26 vs. 1.09 kg head-1, P<0.001). However, the difference was considered of no practical importance. The lambs produced a total of 600 kg of meat on pasture. Mixed grazing increased the total meat production by 150 kg per hectare. Mixed-species grazing had no negative influence on herbage production or quality. When suckler cows and lambs grazed together, topping was not needed, in contrary to mono-species grazing. The lambs grazed several weeds, e.g. detrimental northern dock (Rumex longifolius DC.) prelevant in pasture.  

An interesting aspect of mixed grazing was the social cohension that gradually developed between cows, calves and lambs. As the grazing season progressed, cattle and lambs formed a united group. Ethological observations confirmed that a habitation period should have been necessary before going to pasture i.e. the animals should have to get accustomed to each other for some days indoors. In addition, it was concluded that on pasture situated far away from habitations the dams protected the lambs from attack by wolves and bears.

Table 1.  Sward height, herbage production and performance of cows and calves when grazed alone or mixed with lambs in 2003.


Cattle 
 Cattle and lambs
SEM1
P-value
Initial sward height (3 June), cm
24.6
26.5
4.3
0.15

Final sward height (26 August), cm
9.6
5.1
0.4
0.08


Herbage on offer (3 June), kg DM ha-1
2455
2703
410
0.45

Herbage on offer (20 August), kg DM ha-1
1025
1003
55
0.80

Intial live weight of dams (3 June), kg head-1
672
676
31.7
0.94

Final live weight of dams (26 August), kg head-1
725
704
31.7
0.64

Initial live weight of calves (3 June), kg head-1
91
89
6.2
0.78

Final live weight of calves (26 August), kg head-1
196
179
6.2
0.06

Initial body condition scores2 of dams (3 June)
3.5
3.3
0.15
0.45

Final body condition scores2 of dams (26 August)
3.5
3.4
0.15
0.77

1SEM= standard error of means, 2 Scale 0-5 (0=thin, 5=fat, Scottish Agricultural College 1984).

Results of farm level hygiene will be soon available and the assessment method of farm hygiene proficiency will be connected to detected prevalences of pathogens (Yersinia enterocolitica, Yersinia pseudotuberculosis and Listeria monocytogenes). Results of this study will be used also to create a risk assessment model (Ranta et al. 2004). In the EHEC study, faecal samples (N=1599) and barn surface samples (N=1091) were collected from 126 cattle farms between the end of May and end of October in 2004. 68 of the farms were conventional and 54 organic, 4 farms did not answer. E. coli O157 was found from 7 farms, of which 5 were conventional and 2 organic. The difference was not statistically significant. Analysis of the data will be continued.

Conclusions

A large research project on organic farming focusing on animal production and food safety research has been initiated in Finland.  The project concentrating on the use of red clover in dairy cow feeding has improved the accuracy of digestibility determination of legume silages. Further, the supply of nutrients from red clover based feeding has been quantified in dairy cows. An Internet service has been developed to assist in correct timing of red clover containing forage harvest.  

The results from the project focusing on beef production suggest, that suckler cows can be fed every 3rd day without harmful effects on the performance. However, all cows must have enough space to eat, water must be available all the time and the temper of the cows must be known when grouping the animals for this type of feeding strategy. Performance of growing bulls was greatly affected by the digestibility of grass silage offered, while protein content of the concentrate had no effect. 

Mixed grazing gives better income, if there are suckler cows and sheep in the same farm. Mixed grazing seems to be a promising tool to intensify pasture utilization, too.  

Results from the food safety research are under progress, and will be used to create a risk assessment model.
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