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Abstract

The present study was undertaken to evaluate the inter-observer reliability of a welfare monitoring scheme to be applied to sheep, and compare the welfare state of the animals between 10 organic and 10 conventional sheep farms. No significant differences were observed between organic and conventional farms in terms of housing characteristics and animal based parameters (P>0.10). This result may be due to the fact that most of the farms, both conventional and organic, based their farming systems on an extensive use of the land by grazing animals. The monitoring protocol proved to be feasible (the mean time needed to perform the assessment of welfare was 45 min per farm) and reliable: a significant correlation between observers was observed for total score and all sheets (P<0.001), while the correlation was significant for all animal based parameters (integument alterations, animal dirtiness, hoof overgrowth and lameness; P<0.001), apart from lesions (P>0.10).
Introduction

Organic farming promotes high standards of animal welfare as a means to increase health and longevity of the animals and fulfill consumer ethical needs. However, the general belief that organic systems always provide the best conditions to the animals has been recently challenged (Athanasiadou et al., 2002). Therefore, in organic systems the need of reliable tools for monitoring the welfare state of the animals at farm level is urgent (Knierim et al., 2004). Due to a lack of welfare monitoring schemes for small ruminants a protocol scientifically validate for cattle, the ANI 35L 2000, was fitted to sheep. The Animal Needs Index proposed by Bartussek et al., (2000) relies on a graded point system that allows assessing five aspects of the housing relevant to animal welfare. These aspects are scored through 5 corresponding assessment sheets, namely: Locomotion, Social interaction, Flooring, Environment, and Stockmanship. Two main problems are associated with the ANI protocol: (a) it mostly relies on design criteria with a lack of animal based variables, therefore, it may not sufficiently indicate the actual welfare state of the animals; (b) it allows compensation between poor and good conditions. However, this index, at least in cattle, has proven to be valid (Ofner et al., 2003), reliable (Amon et al., 2001) and to have some common criteria with consumer perception of animal welfare (Napolitano et al., 2007). The present study was undertaken to evaluate the inter-observer reliability of the scheme when applied to sheep and compare the welfare state of the animals in organic and conventional sheep farms.

Materials and methods

Recordings were performed in 10 organic and 10 conventional sheep farms located in Basilicata (southern Italy) at an average altitude of 844 m above sea level. The mean number of heads per farm was 350 and Merinizzata Italiana the most common breed. The average milk yield was 80 kg, including the amount ingested by the lambs. Observations were conducted on lactating animals from January to March 2007. Two trained observers performed assessments. Four preliminary sessions, conducted in different non-experimental farms, were used to standardize assessments: observers thoroughly discussed the score attributed to each parameter and, if different scores had been attributed, further discussion allowed to reach an agreement. No additional discussion was conducted between assessors before, during and after the experimental recordings. The protocol used in the present study relies on five sheets derived by the Animal Needs Index (ANI 35 L), mainly based on resource-based parameters (Bartussek et al., 2000), and a sixth sheet where animal-based parameters, deemed relevant to animal welfare, are taken into account. In particular, in Sheet 6 were included the following animal-based variables recorded on at least 20% of lactating animals: integument alterations, animal dirtiness, hoof overgrowth, lameness and lesions, which where scored on the basis of their prevalence (number of affected animals/numbers of observed animals), longevity (years) and mutilations (de-horning, caudotomy, etc.). The final score can range from 81 to -9.5, the higher the score the better the sheep welfare. Data on housing characteristics and animal based parameters were analysed using ANOVA with one factor. Data on the presence of the outdoor paddock and hospital pen were analysed using the (2 test. For each sheet and each qualitative parameter inter-observer reliability was computed using the Spearman coefficient of correlation (rs). 

Results and Discussion

The mean time needed to perform the assessment of welfare was 45 min per farm. No sophisticated equipment was necessary in both time consuming and economical terms. The main housing characteristics of the sheep farms are depicted in Table 1, whereas in Table 2 the animal related variables monitored in this study are shown. The mean total scores of the sheep farms (48.4(1.7 and 47.7(1.8 for organic and conventional farms, respectively) were well above the central point of the scale (81-9.5/2=35.75), which indicated an overall satisfactory level of welfare. The application of the scheme showed that the most critical aspects of sheep farms were the low indoor and outdoor space allowance and the lack of an outdoor paddock in several farms (67 and 55% in conventional and organic farms, respectively). However, these aspects were compensated by the frequent access to the pasture, which was not allowed only in very bad weather conditions. In addition, pasture was steep in most of the cases, thus allowing a good physical exercise to the animals. As to animal based parameters, the prominent aspect to be improved was dirtiness, as it affected the highest percentage of animals. This aspect is obviously dependent on the low space allowance offered to the ewes in the barn and also related to the fact that the animals were observed in the early morning, before access to pasture. No significant differences were observed between organic and conventional farms in terms of housing characteristics and animal based parameters (P>0.10). Accordingly, no marked differences in terms of welfare were observed between organic and conventional sheep by Braghieri et al. (2007), whereas in Germany organic dairy cattle farms showed higher welfare conditions than conventional farms (Hörning, 2000). The results obtained in this study may be attributed to the fact that farms, both conventional and organic, based their farming systems on an extensive use of the land by grazing animals Therefore, the decision to certify their products as organic was dependent on market constraints (lack of distribution channels for organic products, which are often sold in local markets as undifferentiated) rather than on obstacles to the conversion dependent on the farming system (most of the conventional farms could become organic with little or no changes).
Tab. 1: Mean (+ SE) of the main housing characteristics of the sheep farms
	
	Indoor space allowance

(m2/head)
	Outdoor space allowance

(m2/head)
	Space at 

manger

(m/head)
	Presence of outdoor paddock

(% of farms)
	Presence of hospital pen

(% of farms)

	Organic
	1.2(0.15
	1.7(0.4
	0.28(0.03
	45
	27.3

	Conventional
	1.0(0.17
	1.2(0.5
	0.26(0.03
	33
	44.4


Tab. 2: Mean (+ SE) of some animal related variables
	
	Longevity (years)
	Integument alterations (%)*
	Hoof overgrowth (%)*
	Lameness (%)*
	Lesions (%)*
	Dirtiness (%)*

	Organic
	8.0(0.56
	19.2(7.0
	1.0(0.55
	6.6(2.4
	1.35(0.93
	28.3(8.9

	Conventional
	8.5(0.61
	17.0(6.9
	0.40(0.52
	3.5(2.0
	1.79(0.93
	35.3(8.9


*(Number of affected animals / number of observed animals) x 100

Spearman correlation coefficients were significant for total score and all sheets (P<0.001). Inter-observer reliability of animal based parameters is displayed in Table 3. A significant correlation between observers was observed for all parameters (P<0.001), apart from lesions (P>0.10). However, the level of statistical significance of the correlation says little about the degree of reliability, as significance also depends on the sample size, whereas the value of the correlation coefficients is much more informative on the strength of the association. Martin and Bateson (2007) suggest that, although acceptability of coefficients depends on several factors, a satisfactory threshold can be considered 0.7. In this study the rs of total score and all sheets exceeded this value, whereas only 4 (integument alterations, hoof overgrowth, lameness and dirtiness) out of 5 animal based parameters showed coefficients higher than 0.7. This latter result may be due to the fact that lesions were often small and hidden by the fleece. The problem could be approached by monitoring only wide and evident lesions, while observers should also perform more training.

Tab. 3: Inter-observer reliability (rs) for each qualitative animal-based parameter
	
	Integument alterations
	Hoof overgrowth
	Lameness
	Dirtiness
	Lesions

	rs
	0.85
	0.82
	0.81
	0.84
	0.22

	P<
	0.001
	0.001
	0.001
	0.001
	NS


Conclusions
No marked differences were detected between organic and conventional sheep farms, using the ANI 35 L derived protocol possibly because most of the farms, both conventional and organic, based their farming systems on an extensive use of the land by grazing animals. The present monitoring protocol proved to be feasible and reliable, although more studies are needed to test the scheme on a larger sample size and assess its validity.
Acknowledgments

This study has been conducted within the project E.QU.I.ZOO.BIO. (Efficienza, Qualità e Innovazione in Zootecnia Biologica – SP10). 

References 

Amon T., Amon B., Ofner E., Boxberger J. (2001): Precision of assessment of animal welfare by the “TGI 35 L” Australian Needs Index. Acta Agr. Scand. 30: 114-117.
Athanasiadou S., Arsenos G., Kyriazakis I. (2002): Animal health and welfare issues arising in organic ruminant production systems. In Kyriazakis I., Zervas G. (eds.): Organic meat and milk from ruminants. Wageningen Press, Wageningen, p. 39-56.
Bartussek H., Leeb C. H., Held S. (2000): Animal needs index for cattle. ANI 35L/2000 – cattle. Federal Research Institute for Agriculture in Alpine Regions BAL Gumpenstein, A 8952 Irdning, Austria, www.bal.bmlf.gv.at/index.php/ (accessed 2007-10-29).

Braghieri A., Pacelli C., Verdone M., Girolami A., Napolitano F. (2007): Effect of grazing and homeopathy on milk production and immunity of Merino derived ewes. Small Rum. Res. 69: 95–102.

Hörning B. (2000): Comparison of animal welfare on conventional and organic dairy farms. http://www.orgprints.org/1200/ (accessed 2007-10-29).

Martin P., Bateson P. (2007): Measuring behaviour. Cambridge University Press, Cambridge, 176 p.

Napolitano F., De Rosa G., Caporale G., Carlucci A., Grasso F., Monteleone E. (2007): Bridging consumer perception and on-farm assessment of animal welfare. Anim. Welfare 16: 249-253.

Ofner E., Amon T., Lins M., Amon B. (2003): Correlations between the results of animal welfare assessments by the TGI 35L Austrian animal needs index and health and behavioural parameters of cattle. Anim. Welfare 12: 571-578.






























































































































































































































































































































� Dipartimento di Scienze delle Produzioni Animali, Università degli Studi della Basilicata, Via dell’Ateneo Lucano 10, 85100, Potenza, Italy, E-Mail � HYPERLINK "mailto:fabio.napolitano@unibas.it" ��fabio.napolitano@unibas.it�, Internet � HYPERLINK "http://www.unibas.it/utenti/napolitano/index.htm" �http://www.unibas.it/utenti/napolitano/index.htm�


� Dipartimento di Scienze del Suolo, della Pianta, dell’Ambiente e delle Produzioni animali, Università degli Studi di Napoli “Federico II”, Via Università 133, 80055 Portici (Napoli), Italy, E-Mail � HYPERLINK "mailto:giderosa@unina.it" ��giderosa@unina.it�


� Dipartimento di Scienze Animali, Sezione di Zootecnica Veterinaria, Università degli Studi di Milano, Via Celoria 10, 20133 Milano, � HYPERLINK "mailto:darcof@agrsci.dk" �E-mail� valentina.ferrante@unimi.it






