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- on involving and 
to as well as 

effects.  Two  main  models of the available 
words: 

- zootechnique et génétique dans le cadre d’essais de croisement,  et  comparaison de races”. Les travaux publiés 
sur la génétique du lapin dans le cadre de croisements  et Comparaisons raciales sont révisés. La construction  et l’analyse d’expériences 
de croisement sont discutées, avec une référence particulière aux effets  génétiques d’hétérosis direct, maternel, ainsi qu’à ceux de 
recombinaison. Deux  modèles  principaux d’analyse de plans de croisement sontproposés  compte  tenu  de la bibliographie. 

: Génétique du lapin,  croisement, hétérosis, effets de recombinaison,  comparaison de races. 

Introduction 

animal allows the 
exploitation of the genetic 
and  the biological standpoint. is also 

analysis of genetic 
suggest that we have objective 

scientifically established to 

The aim of this is to show of a 
to define the and 

its implementation as well as to expose its 

A crossbreeding  experiment. 
A step  within a process 

1980;. 1982; 
1982; 1984; 

1988) most of the published 

is a  step within a of 
knowledge acquisition. We shall limit to  the 
knowledge 

can help  in the choice of 
the definition of 

utilization. 

by (1984, 1988) 
the utilization of in 
choice. 1961, of field 
we know the  management conditions 
availabilities et 1973). 1970, public 
financed defined a  national  plan of 

shall come 
a female  mated with a  meat type 
male. the task of of the 
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which ones  should  be 
to  be selected?  and, 

of we have to estimate 
the 

used  in within it is 
to 

The  tool 
of with 

with the 
the 

by selection, 
shall be 
in cages 

having as 
main activity. the 

OF 

Within  a given types 
can  be used. 

was the by Ouhayoun (1977). 
the estimation of specific  combining 

ability  became as as the  estimation of 
combining  ability. 

Within  these  types of the most  often  in 
as as the 

go the objective is a 
to  the of 

is the main goal. Since 
knowledge of the specific combining ability is 

choice of the the 
is developed is 

the evaluated. 

the following examples  (Ouhayoun, 1977) 
evaluated 

station is suitable  in  this case. 
be evaluated at  an such as 
that of 

1986). was 
impossible. 

A 1077, selected at shows an 

conditions (30" C  and 80% 
1984). A of 

with autochthonous  animals allows the of 

the 
to diffuse 

to  the 
to  the 

This device the 
of the action: 

is 
the knowledge of 

of allows the definition 
of a  diffusion policy. 

This last  example is that of of an 
shows the of 

studies which, physiological 
knowledge  that might be involved,  help  in the choice 

the of those  susceptible to  be 
adapted. 

The aim of is the 
acquisition of knowledge which, 

the 
economical  and social aspects. is 

of success. A of the 
to  the 

the is the choice of 
objective. As any an of 

is a way of testing  a  hypothesis 
in a  dialogue  between  knowledge  and 

How to construct a crossbreeding 
experiment 

involves 
of designs. 
we  will to any 
case. to  the decomposition of the mean 
value of 
1969; 1990). 

The comes assigning 
given age 

is of 
to  the of size of is often 

To size as is 
analogical to the existence of I 

on 1982). At least 
in  the case of 
exists (Chai, 1969). The only is to 
assign size 

assumption of no  epistasis  (Eisen, 1983), 
is the addition of 

... if the individual is 
if the  dam is if 

is if the individual comes 
at l shows the 

is the individual  gene 
value.  This will be as 

the of the of 
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effects effect 
individual.  They value 
of the individual  due to  the effect of the 
dam  genes 

defined as 
the which 

The of the 
utilized  both to design 

the chosen, 
the design of 
to  the simulation of devices and  the 

of 
is also an element of decision  (Cunningham 

and  Connolly, 1989; 1989). 

How to analyze a crossbreeding 
experiment 

The aim of the analysis is to obtain the estimates of 
the with a maximum 

an been the 
we want to eliminate 

the genetic  effects.  The way they in  the 
genetic  effects is the two types 
of analyzing a 

Within the we the estimable 
genetic  effects  as fixed. (1982) has discussed 

of the objectives 

(1987) of model  based  upon 
(1982) decomposition of the value of the mean.  Each 

two line is 
effects, namely: a, 6, aa, a6 and 66; which 
to additivity,  dominance  and the 
between  these two: additive by additive,  additive by 
dominance  and  dominance by 

by (1954). 

The second  type of model is in 
function of the basis of 
genetic  type  effects. The analysis is decomposed  in  two 

1984): estimation of 
genotypic  values  and  estimation of genetic  effects. The 

estimated by the estimable 

coefficients of 
of coefficients is 

1990). The choice of any function is dictated by 
means of isolating  a  genetic  effect. The of the 

of the genetic  effect is obtained by the 

that  defines the the 
of the to of an 

estimated  genetic effect is 

A  one  step  calculation can be used by 
SAS (1986) 

estimates of the functions giving the 
the genotypic 

values as well as to significance. 

Conceptually,  both models applied to  the same 
to  the same  genetic  hypotheses. 

can the second  in  its 
genetic  elements by the levels of the 

by 
1 and  2). 

main effects 
be 2 by assigning to  each  individual 
the coefficients of 
main  genetic effects 

3). 

with only, of 
is: 

= F; - + 

- -  
ab= F2- F112 - 

With 

ab = - aal2 - 66 

- ab = 6 + 66 

F, the 
is, which in can  be  due 6 aa, 

both. 6 is  big and  positive we then have a case of 

be big since 
it  estimates 6 and 66 aa is big and  negative, 
new 
of line  A  and  line 
two cases, aa being big and  negative, 

main 
additive effects, aa 

1987). 

The  existence of aa 
the development of synthetic 

since aa can be fixed in the new 
line. 

is to 
look of 

AA = c (aa2ij)k 
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is loci (ij), and 
assuming summation all of loci (k) 

in the lines 
1987). 

to evaluate AA of 
in that 

Conclusions 

be used to analyze and 
evaluate the  magnitude of and 
effects, as well as meaning of main effects 
and second These tools  can  help in 
the design of leading to the 

of the efficiency of the 
scheme. 

The capacity to estimate the 
will depend upon the availability of both physical and 
analytical should be 
tested  and  evaluated in basis. 
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1. effects, maternal  and  grand  maternal effects, heterosis,  recombination effects. 

(A X 

effects 

A 

effects 

ab 

ab/2 

ab/2 

is the of A with and ab is the effect of A with 
to (1969). 

2. (1982) decomposition of line and 
crossline  average  values into main genetic effects and 
second order  interactions. 

6 a6 66 

-1 -1 1 1 1 

1 -1 1 -1 1 

1/2 O 1/4 O O 

O O O O O (A X 

O 1 O O 1 

O 1 O O 1 

X (A X -U2 O 1/4 O O 

effects 

A 

A 

3. Application  of (1982) decomposition 
of  line and crossline  average  values  into  maternal  main 
effects and  maternal second order interactions. 

(A X 

6 a6 66 

1 -1 1 -1 1 

-1 -1 1 1 1 

-1 -1 1 1 1 

1 -1 1 -1 1 

O 1 O O 1 

O 1 O O 1 

O 1 O O 1 
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