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An organic perspective on reproduction and breeding methods
Wytze Nauta (Eco AB) and Anet Spengler-Neff (Eco AB)

Organic production is often and preferably low input production in the sense of using local
and renewable resources. Production methods have to be based on natural processes, have
to be animal friendly and durable including species-specific feeding and husbandry. What is
the meaning of this concerning animal breeding and reproduction? Many researchers and
farmers have discussed this already (Baars and Nauta, 2001; Haas and Bapst, 2004; Nauta,
2009; Pryce et al., 2001; Spengler Neff, 2011). In a world where breeding and reproduction
methods have become very high tech and unnatural, the organic sector has to find its way.
This paper gives an impression of what is heeded for organic-low-input breeding.

Main differences between conventional and organic breeding

Conventional production and conventional breeders focus on uniform and stable systems
with similar housing, feeding and treatments independent from the location. In this way
animals can be developed for those systems on a large scale and genetic progress towards
high production levels can be maximized. Sufficient feed for such animals is purchased from
all over the world and the animals receive all the needed treatments (antibiotics, feed
supplements) and often mutilation, like dehorning, debeaking, de-tailing, etc. to prevent
them from harming each other and keep more animals per square meter. Housing systems
are fitted to maximize production levels per animal and per person working at the farm.

Organic farming, however, is depending on local resources and those are divers in their
nature. To produce from local resources means that every area needs own adapted
husbandry-systems and adapted animals. Even at small distances environments may differ.
Therefore, the European outlines for organic animal production recommend the use of local
breeds. Local, native breeds were selected and bred and adapted to their specific
environments as well as for social, cultural and economic situations (Spengler Neff, 2011;
see also Wagner, 2006).

Organic farming also respects animals’ species-specific features giving them the opportunity
to constantly use their specialized organs in a proper way to promote animal welfare and
health (Lund, 2006). In organic farming the use of antibiotics (AB) is limited. This is a very
important issue today. Policy makers in the Netherlands have set the task to reduce the use
of AB in livestock production by 50% in the next 3 years to limit the risk of spreading
resistant bacteria (Anon., 2011). In organic farming the preventive use of AB is prohibited
and it should be used only for serious infections and to protect animals from suffering.

Selection traits for organic and low input systems — for example: dairy cattle:

All these facts ask for animals that can adapt to specific local environments. Many examples
show that animals from conventional breeding programmes do not fit well into low input
systems (Hardarsen, 2001; Rauw et al., 1998; Essl, 1982). The rapid genetic progress of
production traits during the last two - three decades makes it even more difficult to feed
those animals adequately on organic farms. Functional traits and health traits are getting
more weight in all breeding programmes, however, environments between organic and
conventional production systems also differ and GxE effects make it difficult to select the
best animals for organic farming (Nauta et al., 2005; Simianer, 2009). In general low input
systems ask for cattle that can convert roughage into milk and meat. Such cattle are not too
open built, and have a good body condition score (BCS) (Thomet, 2007). Dairy cows which
don’t show great changes in body condition during lactation and never get very low in body
condition are healthier, especially in roughage-based feeding systems (Spengler Neff, 2011).
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Those are flexible, self sustaining animals capable to adapt their production to available
feed. They are often dual purpose and don’t use much body fat to produce milk, which is a
risk for their health, but use energy from their muscles instead. Other interesting traits for
low input systems are roughage intake or roughage converting ability are not measured at
all, up to now.

The problem of breeding technologies

Conventional breeding programs are dealing with a strong competition on the market.
Therefore reproduction technologies like AI, super-ovulation, ovum pick up, IVF, ET, oestrus
synchronisation and recently sperm separation are used heavily to increase selection
intensity and shorten generation intervals. However, these technologies are unnatural, and
carry numerous ethical concerns with them (Rutgers et al., 1996; Schroten, 1992). Most of
them are not in agreement with the intensions and rules of organic production (IFOAM,
2002; EU, 1999). Even AI actually shouldn’t be used, but because of the wide spread use
and the belief that the sector can not breed animals without Al, it is allowed in an additional
specification of the organic rules (EU, 1999). Recently genomic selection has been
developed, which can increase genetic progress even more. Next to direct impacts on animal
welfare and integrity, because of one-sided, high production breeding goals all these
developments create the risk of increasing inbreeding levels on a population scale (Weigel et
al., 2001).

Does the organic sector have alternatives?

Organic products should be produced in a closed production chain, certified from 'seed to
meat'. Concerning the reproduction methods, the organic sector needs to become
independent of the supply of conventional breeding stock. Achieving this goal mainly
depends on the farmers. More and more organic cattle farmers start using (partly) natural
service for breeding (Nauta, 2009). Also pig producers use often boars for natural breeding
next to AI. Goat and sheep breeding is still based on natural mating since synchronizing is
not allowed and insemination of a few animals at a time is too expensive. Very few small
scale poultry producers breed their own new stock. Those farm based breeders breed for
traits like good health, feeding competence in a varying environment, roughage intake,
stress resistance, etc. (Baars et al., 2005). Specific breeding programs are described for
such small populations (Baars et al., 2005; Nauta, 2010). A supply and market of breeding
bulls is still lacking for these farmers.

Most organic animal producers are, however, still using breeding stock from conventional
programs. They are used to the supply of breeding stock and became over the years
estranged from breeding with their own stock at the farm. They can be supported with some
tools. A first option is a special selection and publication of ET-free breeding bulls with very
good breeding values in functional traits from the conventional supply (Spengler Neff, 2011;
Nauta and Langhout, 2004). Secondly, a special selection of bulls that are suitable for
organic production can be made (Postler, 1998; Rozzi et al., 2007), and/or best young bulls
from organic farms can be used in a young bull system (Nauta, 2009; Bichard, 2002).

In Dutch organic pig production the first steps are made to select suitable sows on organic
farms for the production of new gilts in a three-way cross system (Ten Napel et al., 2009).
For poultry research is still ongoing to find the perfect breeds and hybrids for organic farms
(LIB, 2010). The first steps are taken to breed new and unconventional breeds and hybrids
at organic farms (Baumann, 2010 Nauta, 2011; Zeltner, 2008). Some aspects should still be
considered. For example: outdoor runs for breeding animals (like Al-bulls, boars, poultry
pure lines); natural living for breeding animals. Until today, such aspects are not discussed
and there are no rules for it either.
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Conclusions

Today’s conventional breeding goals and methods often don’t fit to the guidelines and
intentions of organic farming and production processes, because of animal welfare and
integrity reasons and because of genetic aspects. There is a lack of an organic supply and a
growing group of especially dairy farmers, converts to natural breeding.

To develop a closed organic production chain, including breeding and selection methods, the
organic sector has to work out new methods for breeding, selection and specific selection
traits, preferably within the sector itself.

Opportunities are there, for different species. However, new intensions, knowledge and
encouragements of farmers and even rules should help to enforce the developments towards
a truly organic animal breeding.

References:

Anon, 2010: Decrease of the use of antibiotics with 50% in 2013 in the Netherlands,
http://www.profnews.nl

Anonymous, 2010, Bio-KI (Organic-AI), www.biologischefokkerij.nl/bio-ki.

Baars, T. , Nauta, W.]., 2001. Breeding for race diversity, herd adaptation and harmony of
animal build: a breeding concept in organic farming. In: M. Hovi & T. Baars (Eds),
Breeding and Feeding for Health and Welfare in Organic Farming. In: Proceedings 4th
Network for Animal Health and Welfare in Organic Agriculture (NAHWOA). Workshop,
24-27 March 2001, Wageningen, University of Reading, Reading, p.107-113.

Baars, T., Schmidt, G., Olbrich-Majer, M., 2005. Linien Zucht mit Kuhfamilien, Basis fur eine
biologische Rinderzucht. Verlag Lebendige erde, Darmstadt, 160 pp.

Bartussek, H., 1991. A concept to define naturalness in animal production. In: E. Boehncke
& V. Volkenthin (Eds), Alternatives in Animal Husbandry, Gesampthochschule Kassel,
Witzenhausen, p. 309-320

Bichard, M., 2002. Genetic improvement in dairy cattle — an outsider’s perspective. Livest.
Prod. Sci.

Baumann, W., 2010. Kritische Beleuchtung der verschiedenen Ansatze
Workshop,Zweinutzungshuhn - wie kann es gehen?" 2. Juni 2010, Frankfurt am Main

EU, 1999. EC Council Regulation No 1804/1999 of July 1999, Supplementing Regulation
(EEC) No 2092/91 on Organic Production of Agricultural Products and Indications
Referring thereto on Agricultural Products and Foodstuffs to Include Livestock
Production. www.europe.eu.int/eur-lex/en.

Essl, A., 1982. Untersuchung zur Problematik einer auf hohe Lebensleistung ausgerichteten
Zucht bei Milchkuhen, Zichtungskunde 54: 361-377.

Haas, E., Bapst, B., 2004. Swiss organic dairy farmer survey: Which path for the organic
cow in the future? In: Hovi, M., Sundrum, A., Padel, S. (eds.) Organic livestock
farming: Potentials and limitations of husbandry practice to secure animal health and
welfare and food quality. Proc. Of the 2" SAFO Workshop, 25-27 March 2004,
Witzenhausen, University of Reading, Reading, 35-41.

Hardarson, G.H., 2001. Is the modern high potential dairy cow suitable for organic farming
conditions? Acta Vet. Scand. Suppl. 95: 63-67.

IFOAM, 2002. International Federation of Organic Agriculture Movements (IFOAM) Basic
Standards for Organic Production and Processing. IFOAM General Assembly.
<www.ifoam.org/standard/publications> Accessed (18-01-2005).

Lund, V. 2006. Natural living — a precondition for animal welfare in organic farming. Livestock
Sci., 100 (2-3): 71-83.

Nauta, W.]. and Langhout, J., 2004. ET-free Bulls 2004. Louis Bolk Instituut, Driebergen.
www.louisbolk.nl/ downloads/ J. Langhout/ stierenlijst04.pdf.



Paper presented at LIB-ECO-AB Symposium. Wageningen,Netherlands, 15-16 March 2011.

www.lowinputbreeds.org LowlnputBreeds

Nauta, W.|J., 2009, Selective breeding in organic dairy production, PhD thesis, University of
Wageningen, The Netherlands.

Nauta, W.J., 2011, Organic breeding of dual purpose poultry. Project Louis Bolk Institute,
2009/2012.

Ten Napels, J., Leenhouwers, J., and J. Merks. 2009. The supply of organic gilts.
Wageningen University, publ. 252. Biokennis.

Thomet, P., Steiger Burgos, M., 2007. Kuhtyp fir die graslandbasierte Milchproduktion.

AGRARForschung 14 (9): 412-417.
Postler, G., 1998. Der Okologische Gesamtzuchtwert. Kultur und Politiek 2:16-22

Pryce, J.E., Wall, E.E., Lawrence, A.B. and Simm, G. (2001). Breeding strategies for
organic dairy cows. The 4th NAHWOA Workshop, Wageningen.

Rauw, W.M., E. Kanis, E.N. Noordhuizen-Stassen, F.J. Grommers. (1998). Undesirable side
effects of selection of high production efficiency in farm animals: a review. Livest. Prod.
Sci. 56: 15-33.

Rozzi, P., Miglior, F., Hand, K.J., 2007. A total merit selection index for Ontario organic dairy
farmers. J. Dairy Sci. 90: 1584-1593.

Rutgers, L.J., F.J. Grommers & B. Colenbrander, 1996. Ethical aspects of invasive
reproduction techniques in farm animals. Reproduction in Domestic Animals 31(4/5):
651-655.

Schroten, E. 1992. Embryo production and manipulation; ethical aspects. Animal
Reproduction Science, 28, 1-4, 163-169

Simianer, H., 2007. Okologische Milchviehzucht, Entwicklung und Bewertung ziichterischer
Anzatze unter Berlcksichtigung der Genotyp x Umwelt- Interaktion und Schaffung
eines Informationssystems fur nachhaltige Zuchtstrategien, OKUH,
www.orgprints.org/11222.

Thomet, P., Steiger Burgos, M., 2007. Kuhtyp fir die graslandbasierte Milchproduktion.
AGRARForschung 14 (9): 412-417.

Spengler Neff, A. and Metz, C., 2007. Stierhaltung fir die Zucht im Biobetrieb. Leitfaden zur
Optimierung von Haltung, Zucht und Management. Merkblatt, FiBL und Demeter,
Demeter Bayern e.V., Kranzberg, ISBN: 978-3-03736-007-1.

Spengler Neff, A. 2011. Neue Ansatze flr die 6kologische Milchrinderzucht, PhD Thesis
University of Kassel, Germany (not published, yet)

Wagner, S. 2006. Eignung von Original Braunvieh-Genetik im Vergleich zu Brown Swiss-
Genetik fur Bio-Milchviehbetriebe, bachelor thesis, SHL, Zollikofen, Switzerland

Weigel, K.A., R. Rekaya, N.R. Zwald, and W.F. Fikse. 2001. International genetic evaluations
of dairy sires using a multiple-trait model with individual animal performance records.
J. Dairy Sci. 84: 2789-2795.

Zeltner, E., 2008. Evaluation of laying hen strains for biodynamic farms. 16th IFOAM
Organic World Congress, Modena, Italy, June 16-20, 2008; archived at
http://orgprints.org/view/projects/conference.html



