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Abstract

This paper describe in introduction actual situation in layers poultry sector, including all varieties and types consumer eggs production worldwide. Industrial type of cages production, extensive free range production, organic and ecological approaches and small-scale and family based poultry production.

On the own original layers programmes DOMINANT CZ are described material and methods as one existing alternative for selection strategy and marketing exploitation of commercial programmes, which are used not only locally in Eastern Europe, but which are exported to more than 20 countries in Asia, Africa and Latin America.

Discussed are results from various production conditions and common principles of genotype-environment interaction and its importance in marketing strategies.
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Introduction

History and tradition of poultry selection in Czechoslovak Republic has been documented since 1928. Several generations of domestic genetics and breeders used both – actual worldwide selection methods and own original approaches in breeding and hybridisation programmes, answering to the situation on domestic market.(Tyller, 2002). 

Besbes (2004) discussed important effect of genotype-environment interaction, for strictly different production conditions: „The priority for primary breeding companies is to provide parental and commercial layers that are able to produce eggs economically under a variety of sub-optimal field conditions and management systems such as high density cages (particularly in North America), open houses (quite common in Asia and South America) or alternative systems  (in Western Europe).“

Actual breeding strategies for layers in view of new technologies worldwide  was described by Albers and Van Sambeek (2002). The common principles are based by all major layers breeding companies  on the using  BLUP methods for breeding value estimation of candidate breeders. Genetic progress is bearing on with concentration of egg industry to the hands of small numbers of biggest highly specialised operations worldwide. Big diversification (44 programmes by 4 breeding companies is described) is caused as result of diverse of requirements of this biggest clients to obtained  specific programme  for specific market.

Many discussions on adaptability to sub-optimal conditions is based on new selection criteria as liveability, feather pecking and cannibalism. Mortality is highly dependent on environmental conditions and for breeding strategy is important to study mortality in commercial conditions, which are significantly different than mortality in the breeding farm by pure lines in single cages (Flock, 1996).                                                                                                              Important and not only in  marginal poultry production conditions is small-scale, family-based poultry production in whole world. Mack at al.(2004) discuss different alternatives of poultry systems in whole world, including  the role of smallholder poultry production in developing countries, family poultry production, governmental Poultry Development Models (for example in Bangladesh) and others.

Layers breeding strategies and finally consumer eggs production worldwide and locally too, is important not only as business for breeding and poultry companies, but is important as part of  husbandry with its aspects of one of cheapest animal product in  human diet.  

In this paper will be described one existing alternative for the strategy and breeding of layers programmes.

Material and  Methods

Organisation  back areas

The last reorganisation of continual selection process in layers operation in programme DOMINANT CZ took place in 1998 and  secured gene pool of pure lines is improved by knowledge of all selections purposes and its results since 1983.Realisation of all necessary aspects for existing own original programmes  as selection, breeding and sale of one day old chickens or hatching eggs worldwide  is based on contracts between some full private firms, businessman and scientists, which are convinced in perspectives and profitability of common co-operation.

Gene pool characteristic.

Actual gene pool  is based on old local own populations of RIR, BPR , SUSSEX and WL populations. First 
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DOMINANT CZ ,Volec 119,533 41,p.Lazne Bohdanec,Czech Republic
documented import from abroad was on 1928. Next imports was repeated later (for  example white leghorns from SHAVER company directly from Canada (1954 and 1972 years).

On the last 20 years was several times used crossing of our old pure lines with  modern industrial populations and after this synthesis, increasing of gene pool  variability, was this new modern populations closed and selected and tested for optimal commercial  yields.

Selection strategy

Common characteristic of our pure lines and of all genetically defined sub-population, can be  described as synthetic modern populations under strong  selection pressure based on breeding value estimation by using BLUP methodology by pure line and recurrent selection. Most important by selection are parameters as number  and weight of eggs, persistency of lay, liveability including hatching eggs fertility, hatchability and mortality in rearing and production period. Body weight and  weight parameters in rearing period are selected for common homogeneity between all  closed pure lines and subpopulations for possibility common rearing of all our commercial and parent stocks populations.

Genotype-environment interaction

Pure lines and hybrids for recurrent selection was in last ten generations tested in changing production conditions, including floor conditions in boxes with trap nests, individual single cages, cages for 3,4 or 6 hens. Important was studied changes of construction of feeding mixtures for every new generation of pure lines and for all tests, with goal not loos common adaptability of our gene pool for various breeding and production  conditions.

Health characteristic and selection goals

Heath as important performance and adaptability parameter is controlled  in all phases of selection process, including fertility of hatching eggs, incubation, rearing and production period by pure line selection and recurrent selection in all different breeding conditions individually for all family groups in all populations and subpopulations. Important for health in common complex of all commercial programmes is strong veterinary control on all levels of breeding including pure lines, grandparents, parents and final hybrids. Important is strong biosecurity, desinfection, desinsection and deratisation of all halls and environmental  factors including safety of feeding, hatching eggs storage, transport and incubation and all others aspects.

Only one specific illness in DOMINANT CZ programmes was reduced by selection. It is Avian leucosis virus, which was eradicated since 1995 in cooperation with the Institute of Molecular Genetic, Academy of Science of Czech Republic. Last 5 years is this method routinely realised in private laboratory by the contract by all pure lines of DOMINANT CZ programmes. Strongly controlled vaccination programme ,adapted for actual and local poultry health situation guarantee  good health and realisation genetic potential for all levels of breeding.

Marketing strategy

This strategy is oriented for compromise between high profit of parents stocks  customers based on early obtained eggs weight for increasing  of usable number  of hatching eggs (25th week – 50 g) ,high  number of hatching eggs and strong health of parent flocks as first important step. Second step in common strategy is minimalize of  costs by incubation based on  optimal fertility of hatching eggs, hatchability and using of autosexing by all of our commercial layers programmes DOMINANT CZ. Third step in marketing strategy is oriented for final customers. It is very similar or identical growth characteristic of rearing demands for all of coloured programmes DOMINANT CZ , because our strategy is offer all programmes together as one layers programme only with various attractive colours of plumage. Many of our customers prefer this our advantage for common rearing of all programmes together in one hall or box, which are attractive for example by small-scale, family-based poultry production in whole world. Some customers prefer only one defined programme, which can be preferable for his market. This multi aspects of our original programmes give us big potential to find customers between all types of poultry operations

· big industrial firms, which need to increase offer  in number of coloured programmes especially for the sale of one day old chickens for different type of rearing strategies.

· extensive farming producers which prefer programme with common adaptability  for changing conditions by extensive production

· organic farmers and ecological producers, which need to realise production in strictly defined  organic or ecological conditions, which can be  not optimal for some high specialised programmes.

·  mall scale producers and family poultry producers, which prefer not only economical yield from own poultry production, but like use every year new attractive colour of layers similar as native  old breeds ,but with optimal production, based on modern synthetic populations oriented by selection to common adaptability for interaction of genotype to environment.

Populations description

RIR = Rhode Island Red – one from  most important population used in more commercial programmes as father population in DOMINANT BROWN D 102, DOMINANT  BROWN D 192, DOMINANT BLACK D 109, and as mother population in DOMINANT BARRED  D 959, DOMINANT AMBER D 843. In every time we are keeping minimally two subpopulations with difference in allela K or k in locus K of gene for feather sexing. Monitored and controlled genotype for practical exploitation of this subpopulations can be described by next formula iieessbbKk. Typical characteristic is dark brown egg shell .

BPR = Barred Plymouth Rock – second most important population used in 4 commercial programmes. As father population in DOMINANT BARRED D 959 and as mother population in DOMINANT BLACK D 109, DOMINANT BLACK D 149 and  DOMINANT BLUE D107. Monitored and controlled genotype for practical exploitation of this subpopulations can be described by formula iiEEssBBKk. Typical characteristic is dark brown egg shell too .

SUSSEX is used in three commercial programmes .Twice  as father population in DOMINANT  SUSSEX D 104 and in DOMINANT BLACK D 149 and twice as mother population in DOMINANT SUSSEX D 104 and  DOMINANT BROWN D 192. Monitored and controlled genotype for practical exploitation of this subpopulations can be described by next formula iieeSSbbKkCoCo. Typical characteristic is light brown egg shell as result of using Columbial leghorn by synthetization for obtaining yellow colour of skin, which is typical for all of DOMINANT CZ populations.

RIW = Rhode Island White is population used  for only two programmes. DOMINANT BROWN D 102 as mother population and in DOMINANT AMBER D 843 as father population. Monitored and controlled genotype for practical exploitation of this subpopulations can be described by formula IIeeSSbbKk. Egg shall colour is not extremely dark.

BLUE is specific original coloured synthetic population used only in one commercial programme DOMINANT BLUE D 107 as father population. Monitored and controlled genotype for practical exploitation of this subpopulations can be described by next formula iiEESsbbKkBlBl. Typical characteristic is light brown egg shell as result of using Blue leghorn by the start of synthetisation, because Blue allele was received from white leghorn population imported on 1972 directly from SHAVER firm from Canada.       Assumed genotype of this  population was IIEeSsBbBlbl. The goal of selection of  this populations is obtained dark brown egg and dark brown final hybrids hens with genotype of iiEEs-b-Blbl. Testation for homozygosity in E  and K locuses by genotype EEkk give possibility use this population by many alternatives of crossing by using  feather sexing for example with other slow feathering mother populations as SUSSEX or RIR and final hybrids will be BLUE too by genotypes iiEeS-b-Blbl or iiEes-b-Blbl.

White egg populations

As the novelty for the future new populations with white egg shell have been selected. Goal is produce three autosexing commercial programmes:

· DOMINANT PARTRIDGE D 300, feather sexable cross between subpopulations different in K locus kk x K-. Monitored and controlled genotype for practical  exploitation of this subpopulations can be described by  formula 

      iie+ebssbbKkMgmgPgpg

· DOMINANT COLUMBIAN D 400, feathersable cross between subpopulations  different in K locus kk x K-. Monitored and controlled genotype for practical exploitation of this subpopulations is described by  formula iieeSSbbKkCoCo

· DOMINANT BROWN D 304  coloursexing cross between father partridge and mother columbian population described above.

Typical characteristic will be in future white egg shell, which is in this time white and creamy as the result of synthetisation and crossing with RIR and SUSSEX populations with goal to obtained  similar rearing growth and  body weight parameters, robustness characteristic and increasing of productivity parameters, answering all of above described brown egg shell populations.

Results and discussion

The result of actual strategy of selection and breeding of  layers programmes DOMINANT CZ is the offer for the market, described actually on www.dominant-cz.cz . They are offered and sold next 8 brown egg autosexable  layers programmes and one white egg programme:

Colour sexing through the barred gene  (bb x B-) is used in the

DOMINANT BLUE D 107     

DOMINANT BLACK D 109 

DOMINANT BLACK D 149 

Silver and red gene (ss x S-) is used  for colour sexing in the

DOMINANT BROWN D 102

DOMINANT BROWN D 192

The K gene for fast and slow feathering (kk x K-) is used for feather sexing in the

DOMINANT BARRED D 959 

DOMINANT SUSSEX D 104 

DOMINANT AMBER D 843

DOMINANT PARTRIDGE D 300 

All above described commercial programmes have potential for production more than 300 consumer eggs produced  in the laying period to 78 weeks. Only new white egg shell programme DOMINANT PARTRIDGE D 300 produce less, approximately about 280 eggs.

Highest four results in egg production between DOMINANT CZ programmes from  international layers test in cages in independent  state testing station Ustrasice,in Czech Republic in tests for 518 days are described in next Table :

Year              Name of hybrid                  Body w.          Number            Weight         Cons.                 Body

                                                                        on 17.w.          of eggs          of egg           per e.               on 74w.

1999          Dominant Brown  D 102        1.43 kg          318 pcs         60,0 g        140g        2,03kg

1999          Dominant Black   D 109         1.45 kg          313 pcs         61.3 g        147g        2.15kg

2000          Dominant Barred  D 959         1.56 kg          316 pcs        58.4 g        144g        2.36kg

2001          Dominant  Sussex D104          1.35kg           307pcs          57,6g        148g        2,01kg

Practical result of eggs productivity in extreme hot condition of DOMINANT BROWN D 102 was published by  Kaoma and Blaha ( 1995) by the test organised in Zambia. Egg production was in laying period between 20 to 78 weeks 302 eggs and 62,3g was egg weight. Common principles of adaptability pure lines and commercial layers of DOMINANT CZ programmes was tested in many studies organised by cooperation between firm DOMINANT CZ and Czech University of Agriculture in Prague. This studies had many results, which was used not only for selection in DOMINANT CZ programmes.  Important was practice of students with defined genotypes, repeated for more generations for exact scientifical studies (Koudela et al.,1996), (Arent at al.,1997), (Ledvinka at al.,1997), (Holoubek at al.,1998) and (Ledvink ae tal.,2000). Mathur (2003,  reported by Besbes,2004) informed about the unfavourable effects due to G-E interactions on the desired genotype, which can be partially overcome by adjusting management conditions to those required for the optimum performance. However, in many cases such adjustments are either not possible or not cost effective. In any parts of world, it is hard to create optimum environmental conditions for high-yielding genotypes since it requires substantial capital investment – for example, to control the climatic conditions, to provide specific types of cages, a disease free environment, and balanced diets. 

 The conclusion of this paper is description of on existing alternative for actual strategy of selection and breeding own original layers programme DOMINANT CZ. Selection for common adaptability and specific high number of coloured varieties give possibility to have optimal marketing success in diferent  breeding conditions not only locally in Eastern Europe, but in more than 20 countries in Asia, Africa and Latin America too. All 8 based brown egg programmes of DOMINANT CZ including documentation of auto sexing  are described in Fig.1           

Figure 1. Eight based brown egg programmes including documentation of autosexing.            
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