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FIRST PART : ANGORA RABBITS'BREEDING AND GENETICS

Not much attention has been paid to the genetics of Angora rabbits at international conferences in
the past. In an attempt to fill this gap we propose a synthesis of the avaflable works written on the
subject. The results of = experiences reported in a sample of chosen published articles will be presen-
ted after pin pointing the centres of production of Angora wool in the world. The synthesis in itself
shall be made to begin with a few notes on the typical physiological features of rabbit fur. The fac-
tors influencing the quantity of woll produced will next be considered together with a final assess-
ment of the different breeds of Angora rabbits taking into account their capacity of reproduction ;
that is, their fertility and prolificity rates. Finally, the implementation of a number of programmes
is to be found aiming at improving specific genetic traits of Angora rabbits.

1 - INTRODUCTION

It was -vary difficult to put a definite figure on worldwide production of Angora wool. Data obtai-
ned from different sources allowed for an estimate of a total production ranging between 8 and 9 thou-
sand tons during 1986. China was by far the most important supplier with a production of between 7 and
8 thousand tons & vyear. Its production rose steadily towards the end of 1950s, but it did not attract
much attention., China exported a considerable portion of its Angors wool, which could be described as
thin, soft and short. It wes obviously the case of wool obtained primerily from young animals before
they were slaughtered for meat production. A long way behind came two South American countries : Argen-
tina and Chile, respectively with 500 and 300 tons a year. Both of these countries maintained a close
contact on a technical and economic levels with West Germany. This was also the case for-Hungary and
Czechoslovakia, with 180 and 150 tons a year respectively. Although production in France was only of
about 200 tons a year, its Angora wool stood out for being long and bristly, gathered by plucking. West
Germany itself must obviously be mentioned because, although its production only reached 20 tons a year,
it played a very important role from a technical point of view. Nest Germany hosted about a thousand
farms which stood out for their modest sizes with an average of 20 rabbits each, breeders being no mo-
re than amateurs in most cases. They resulted being members of local associations with their own ex-
perts (Rougeot et Thebault, 1984a) and rabbits were periodically sent to regional testing centres. The
wool of German rabbits was long and soft, gathered by shearing. Thousands of pedigree sires were expor-
ted every year for reproduction purposes.

The synthesis was based on the consultation of 54 articles, in addition to those presented at this
conference. Table 1 supplies additional information summarised according to theme and country. Most ar-
ticles were supplied by only four countries ; that is, West Germany, Chile, China and France. The speci-
fic selection of material chosen confirmed the special roie of West Germany mmong countries boasting

much higoar nradoacstione of Annora wuogl, Wia Lanin Ananra. sa toicon ot son &laveaslt fRoumast and Tha-
much Rigger procuctions of Angera wool. "ie Lapin Angeora, sa tolecn et son ClevegeM (Rougect anc The

bault, 1984 a) ["Angora rabbits, fleece and breeding"] was a useful source of information and shatl in-
deed be quoted at several instances.

I1 - THE ANGORA RABBIT : ITS FLEECE
A. Physiological features (Rougeot and Thebault, 1984 a).

Rabbit coats are made up of three different kinds of hairs : bristles, awns and downs. The coats
of Angora rabbits still present the typical composition of their peers which did not undergo any muta-
tion. Their structure was simply modified by the three kinds of hair being much longer.Hairs are easi-
ly identified and allocated to the appropriate category (table 2) according to their length and diame-
ter. It was possible to discriminate a subclass within hairs ranked as bristies, known as tylotriche
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hairs. Bristle hairs present well defined heads resting in a downward looking position. They are the
longest and most resistant of the three types of hair. Awn hairs also present relatively thick heads
contrasting with their thin body, These two types of hair, bristles and awns, form together what is de-
fined as guard hairs since they provide a sort of protective barrier. Down hairs are to be found close
to the sgkin, acting as insulators, and ere not usually endowed with heads, Each bristle hair can boast
between 50 and 60 downs that form the undercoat or fur.

The growth period of the different types of hair is precisely the same, regardiess of their natu-
re, in a given coat. It was then reasohable to deduce that resulting differences in length were the out-
come of differing growth rates. In all mammals, except for sheep, hair follicles work on a cyclical pat-
tern made up of a period of activity or anagene followed by a period of rest or telogene. The periods
of inactivity are not always as stable and predictable as the periods of activity, the length of which
varies according to the type of hair the follicles are meant to supply.

The distribution of hair follicles on the skin is not determined at random,they are on the contra-
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ed in geneous functional unities, known as follicle groups. In fact, while some hair
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follicles are specialised in the production of guard hairs, others supply down hairs. The type of hair
produced is determined by the place of the follicle in its group. The age at which the follicle was for-
med determined its place in the group. At first, there is a succession of 4 or 5 generations of cen-
tral primary hair follicles. Subsequently, two lateral primary follicles get established on each side
of every central primary follicle with a resulting pattern of a very wide angle. Secondary follicles
will establish themselves afterwards within the previously defined area. Their formation was the re-
sult of a prolification of pre-existing hair follicles.The follicle group specific to rabbits is made
up of a central primary follicle for the production of a bristle hair each, four lateral primary folli-
cles for awn hairs, and a bundle of secondary follicles for down hairs (table 2).

8. The Angora mutation

As it was the case for mice (Pennycuick and Raphael, 1984), an extension of the active phase in
hair growth (anagene) was at the origin of the unusual length of the coat of Angora rabbits (Rougeot
and Thebault, 1984 a and b). After Angora rabbits, similarly to rabbits which did not undergo any muta-
tion, were plucked, the growth rate of hairs increased steadily for the first 3 to 5 weeks. The growth
rate became steady after it reached a maximum pitch, which was determined by the final length of the
hairs in questions ; that is, the longer the hair,the higher the pitch. While hair growth stopped sud-
denly at the sixth week with rabbits not presenting any mitation, compleie hair growth took more than
thirteen weeks with Angora rabbits. The Angora mutation did not however prolong the duration of the ac-
tive phase (anagene) according to any regular pattern. Some hairs completed their growth cycle at the
end of six weeks and were shed while others were still growing at the end of 5 months.

Rougeot and Thebault (1984 a) reported to have obtained bristles as long as 40 cm.! Choosing the
moment to harvest Angora wool is a matter of compromise and it is usually carried out when a relative-
ly small proportion of hair (10 %X to 30 X) has reached its inactive period (telogene). 1t appeared pos-
sible to increase the average duration of the anagene phase with an appropriate selection programe.
Rougeot and Thebault (1984 a) suggested that this is what happened with the strain selected for shea-
ring. They even put forward the hypothesis that Germen Angora strains may have adopted the same pro-
cess that allowed regular growth of wool in sheep to become a permanent feature.

The Angora character is due to a pair of autosomal and recessive genes. Mirgiyans (1973 a and b)
carried out crossbreeding between some Angora rabbits with down hair measuring 62 to 72 mm. and some
Rex rabbits sith down hair of 18 to 23 wm. The first generation of interbred offspring produced down
hair the length of which was within 29 and 33 mm which was the equivalent to the coats of rabbits not
presenting any mutation. The second generation of interbred offspring presented either an Angora coat
or 8 Rex coat of & coat lacking muitation. These three phenotypes eppeared in ratios of 4, 3 and 9. 1t
is quite supprising that Mirgiyans came to conceive the existence of some kind of complementary genes.
Rougeot and Thebault (1984 a) carried out the same cross-breeding éxperimnt. The frequencies phenoty-
pes were present st the second generation (the actusl results were not published) seemed to confirm the
hypothesis of the 2 autosomal recessive genes. According to Fox (1986) the Angora gene belonged to the
second linkage group with the Dutch pattern (recessive white spotting) and the English pattern (domi-
nant white spotting).
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C. Plefotropic effects of the Angora gene

Several researchers (Bedekar et at., 1984 ; Damme et al., 1985 ; Nunsel at al., 1982 ; Sinkovics
et al.,1979) compared Llitter size and adult Live weight of Angora rabbits with that of rabbits which
did not undergo mutation. On average Angora rabbits reported medium scores on both aspects.Neverthe-
{ess their specific features did not ceem attributable to only the Angora gene. With reference to the
analysis presented earlier with regard to the Rex gene (Rochambeau and Vrillon, 1986), two hypothesis
were feasable. First hypothesis' : the features were due to a pleiotropic effect of the gene examined,
Second hypothesis : the remaining portion of the Angora rabbit genome was responsible for specific fea-
tures. Angora rabbits have been selectioned for several geperations mainiy For wool production. it is
nonetheless noteuorth)? that with regard to sheep the fertility rate of the strains selected for wool
production did not diminish significantly (Haresign, 1983). At the same time, hardly any attention was
paid to improving Angora rabbits'live weight, and a counterselection was occasionally practiced against
big litters. That was the case in France where breeders used to dispose of newly born rabbits immediate-
ly at birth as does were reputed unable to raise adequately litters of more than 5 or 6. It also appea-
red probable that for a given trait determinism combined the two hypotheses in accordance with a pre-
established pattern. Therefore, features of Angora rabbit fleece were determined mainly by the Angora
gerw, but also by the remaining gerome of this breed. Damme et al, (1985) studied the growth of New-
Zealand white, Angora and crossbred rabbits. The crossbred samples reported a live weight close to that
of New-Zealand White, which seemed to support rather the hypothesis of the pleiotropic effect of the An-
gora gene. To decide definitely between the two hypothesis the gene examined, the Angora gene in this
case, would need to be active in a number of different genomes. A programme of backcrossing allowed pre-
cigely this type of analysis with regard to the Rex gene. An equivalent study on Angora rabbits could
well provide interesting information. To fully benefit from a programme of genetic improvements, it
would be useful to know whether the low level of fertility of Angora rabbits was due to a pleiotropic
effect of the gene or due to the remaining portion of the genome. In the latter case a fertility pro-
gramme of selection would present even more interest. The low levels of fertility must be considered in
relation to the current practice of delaying reproduction until very tate in the life cycle of Angora
rabbits, and to the very considerable extensive nature of the rythm of reproduction empiloyed.

II1 - ANGORA RABBITS'WOOL PRODUCTION AND THE FACTORS IT IS INFLUENCED BY.

A. Wool harvesting cycles and harvesting methods.

Angors wool is gathered either by shearing or plucking, The Latter method is used especiatly i
France. According to Rougeot and Thebault (1984 a) plucking did not affect the behaviour of hair folti-
cles, and the hairs of Angora rabbits continued to grow in appropriate synchronism obeying to the rythm
typical to each type of hairs. On the contrary shearing did not appear to encourage hairs to grow. What
happened was that, while some hairs followed their established growth programme, -others started their
growth cycle randomly. There were two important consequences derived from this absence of synchronism.
Coats were less well structured since hairs were cut at different stages of their growth giving the
coat @ wooly Llook. Shearing also left the replacement of coats exposed to a greater degree to seasonal
influences. There seemed to exist a higher share of fully grown fleeces at the beginning of spring, sum-
mer, asutumn and winter. Obviously breeders should preferably carry out their shearing in these periods,
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Rougeot and Thebault (1984 a) recommended French breeders to wait until their Angora rabbits were
8 weeks old before pltucking them for the first time. The next harvest was to take placg 13 weeks later;
that is, at the age of 21 weeks. Afterwards the rabbits were plucked at intervals of 14 weeks. Some
breeders only leave 13 weeks between pluckings, which was also the tength of the intervals chosen by
German breeders. In Chile Garcia and Magofke (1982) adopted a slightly different pattern with the first
shearing taking place when the rabbits were 9 ueeks old, the second 20 weeks old, and subsequent ghea-
ring at intervals of 10 to 11 weeks.. It would seem that shearing allowed the adoption of a more substai-
ned rythm than plucking. The adoption of such a pattern would have the effect of increasing the quanti-
ty of wool harvested, but eguatly to a reduction in the length of the hairs gathered each time.
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B. Factors influencing wool quantity

First will be presented the factors which, although not of a genetic nature, gave an explanation
to the degree of variability observed within the elements of the same farm. It is equally worth conside-
ring the age of the rabbit, whether it is male or female, its live weight, the precise months wool is
harvested and the Llength of intervals between harvesting. The results will be presented in form of ta-
bles and an effort shall be made for the different contexts they were obtained from to become evident
(level of production, shearing or ptucking, ...). An analysis of the available genetic parameters shall
subsequently be exposed.

1) Age and correlative harvests

The total weight of wool harvested increases rapidly during the first four harvests (table 3). On-
Ly at the fourth harvest the wool appear to reach a fully mature structure. The quantity produced conti-
nues to increase, but it eventualy begins to fall. The period at which wool production was reported to
be at its highest pitch varied from author to author. Rougeot and Thebault (1984 a) discriminated bet-
weon adult does and old doeg without specifying the exact period of change. Thebault and Rochambeau
(1988) studied the evolution of wool production up to the twelth harvest. The level of production was
at its highest at the seventh harvest, but these results were open to discussion since they were obtai-
ned exclusively from a selected sample. On the contrary Ocetkiewicz and Tuczynska (1981) observed that
the level of production kept growing for at least the first three years ; Ricke Munoz (1984) achieved
his maximum production from the third harvest.

2) Sex

Bucks produce less wool than does (table 4). Magofke et al. (1982 b) established in a bibliographi-
cal analysis of their own that the differences in production ranged between 2X and 22 X. It seemed that
the higher the average production, the higher the differences between bucks and does as confirmed by
the margins of 11 X to 18 X observed in Europe and the United States on highly productive animals. The-
se margins became even more evident in winter. Estimations based on the results of German testing cen-
tres fluctuated between 10 X and 15 X.

Rougeot and Thébault (1984 a) estimated the fairly higher percentage of 20 %. This could well be
related to the fact that French breeders did not give much importance to the quality of bucks in their
herds. On the contrary German breeders did and this undoubtfully created a bias in the estimation. It

was suggested to castrate male Angora rabbits to compensate their handicap in wool production. Gomez
(1981} auoted by Magofke et al (1982h) achieved by this method a production higher by 7 % to that of fe-
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male Angora rabbit | Schlolaut and Lange (1983) however reported that the production of castrated bucks
was of an intermediate level.

3) Live weight and litter size

there is a close correlation between live weight and the quantity of wool harvested at the first
harvest (table 5). Its importance appears to decrease afterwards. Jelinek et al. (1980) reported a phe-
notypic correlation of 0.58 for bucks and 0.41 for does at their 2nd and 3rd harvests. Magofke et al,
(1982) quoted the following values based on a bibliographical survey : 0.39 for rabbits 6 months old ;
0.25/0.30 for rabbits 14 months old ; 0.18/0.23 for adult rabbits. They also supplied the genetic corre-
lations for the first three harvests : 0.62, 0.97 and 0.70 respectively. These evaluations were not ho-
wever validated. Jelinek et al. (1980) classified their rabbits in 4 groups in accordance with their
live weight.If the value of 100 is assigned to does weighing between 3410 g to 3700 g and producing
155 g of wool at their third harvest, the foilowing indices are obtained : 77 for does weighing less
than 3100 g ; 86 for those between 3110 and 3400 g ; 95 for those with a live uéight above 3710.This
simple analysis would indicate that rabbits were more productive the higher their body weight, while
still keeping it within a reasonable threshold. Schley and Schlolaut (1988) pointed out that in Germa-
ny taking the weight of wool produced per unity of live weight as a selection criterion resulted in the
gize of animals as well as the quantity of wool harvested being reduced. That is why the correlation
with live weight wag abandoned in 1972.
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~ An analysis of the data of another German grading centre (Bayerische Landesanstalt, 1982 to 1987)
established an increase in the weight of Angora rabbits (table 10). As it often happens the definition
of live weight with adult rabbits fs & complex matter. Thébault and Rochambeau (1988) obeerved that the
live weight of French  Angora does changed from 3826 g nine weeks before their 4th harvest to 4247 g
nine weeks before thair 11th harvest ; thet is, an increase of more than 10 X. At the same time the
weight of these same does fluctuated during the year with a negative variation with s minimum of (-5X)
at the beginning of summer, and a positive one at the begihning of winter with a maximm of (+5X). Char-
let-Lery et al.(1985) reported equivalent seasonal changes. They however pointed out that among the 9
does under observation, the highest production of wool came from those which consumed the Lowest quanti-
ty of feed and did not put on weight during the year iong experiment. indirect seiective procedures ba-
sed on live weight would not be as effective as Garcia and Magofke (1982) presumed.

With regard to sheep the correlation between fleece weight and the animal's live weight is varia-
ble (from -0.3 to 0.5). Selection experiments aimed at increasing the weight of fleeces tended to redu-
ce live weight. On the contrary, selection procedures aiming at increasing live weight provoked a rise
in wool production. (Haresion, 19AZ). To draw a comblate picture, the existence of a highly negative ge-
netic corretation in the case of Cashmere goats was remarked (table 9) between flme weight and ani-
malts weight at the age of 18 months (Nilliar, 1986). This correlation would indicate that body growth
was antagonised while the growth of the coat was going on.

Magofke et al. (1982b) approached the problem from a different perspective and studied the influen-
ce of Llitter size at -birth on wool production (table 6). Differences in live weight were very promi-
nent at wesning (up to -37X in relation to animals of smaller litters) and assumed a certain importan-
ce at the time of the first harvest (up to -18%). Although significant, they remained under 10 X after-
wards. The weight differences of fleecea were significant only for the first 2 harvests, even if
animals born in litters of more than 5 always reported a production 5 X lower at their 4th harvest. Ani-
mals born in big Llitters partially compersated their production handicap derived from a lower live
weight. The results indicated both the existence of a Limit to the litter size a doe's suckling capaci-
ty could cope with and the complex nature of the comnection between Angora rabbits'fleece weight and
live weight. Despite the values of the correlation coefficients, a linear correlation would only pre-
sent part of the real picture.

4) Seasonal influences

Winter harvests are more productive than summer ones. To complete table 7, it is necessary to quas
te the bibliographical studies carried out by Magofke et al, (1982b) and Rougeot and Thébault (1984 bay
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In the first case the observed seasonal differences in wool production varied between 7 % and 44 % ; in
the second case they were between 3 X and 51 %. It appeared that the summer fall .in Wool produced fen-
ded to decrease as the level of production rose and in proportion with the age of the rabibit. The data
obtained by Thébault and Rochambeau (1988) seemed to show that quite clearly. It must be nevertheless
pointed out that important differences persisted even with adult rabbits when it was the month rather
than the season that was considered with regard to harvesting. In the case of an average production of
242 g, the coefficient for January's harvest was 107 while that of August was 95 (Thébault and Rocham-
beau 1988). Theze seasonal variations were due to variations in the photoperiod (Rougeot and Thébeult,
1984 a and b). Histological analyses revealed that part of hair follicles disappeared in spring (-12X)
and even more in summer (-28X). Only secondary hair follicles derived from epidermal follicles were af-
fected whichwould germinate again in autum.

Seasonal moulting is controled by photoperiodism which act on hormone balances. At present only 2
hormones are known, prolactin and melatonin, to act on moulting. Implants of melatonin permetted to do
away with the summer fall in wool production (Rougeot, 1986).

5) Intervals between harvesting

It is important to take this factor fnto account espechlly when there iz a need to compars e
sults obtained from different breeding stations. That is to say. for example, that a rabbit prodicing
300 g of wool every 16 weeks does not add up to 1200 g a year, but rather 975 g.
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Intervais between harvesting are usually kept constant in experimental protocol which would ex-
plain why Magofke et al. (1982 b) did not treat it at length when it was used as covariable of the fluc-
tuations in fleece weight. The effect of this covariable was significant for 1st, 2nd and 3rd harvests
where the regression coefficients corresponded to 0.47 g , 1.31 g and 0.79 g relative to average produc-
tions of 27 g, 114 g and 144 g respectively. The limited degree of variability of the interval leading
to the third harvest was taken to account for it not being significant.

Jadrijévic et al. (1982) carried out an experiment in which rabbits where sheared according to a
programme of variable intervals between 10 and 70 days. The group of animals sheared at intervals of 20
days reported the highest rate of wool production per day (2.56 g per day). The rate of production fell
as the length the intervals increased. The rabbits on intervals of 70 days only reported a production
of 2.12 g per day (-17%). These results showed why certain breeders tended to make use of relatively
short intervals between 2 consecutive shearings. However, it is necessary not to neglect the quality of
wool produced, notably its length. As Rougeot and Thébault (1986 a) pointed out, choosing the moment to
carry out schearing is a matter of compromise.

6) Connections between quantity of wool harvested and genetic parameters

There seem to exist only two series of genetic parameters being estimated in the case of Angora
rabbits. Garcia and Magofke (1982) obtained poor estimations for the first 2 harvests and even poorer
for the following two (table 8). They however pointed out that their results agreed with Bettini's
(1952, quoted by Garcia and Magofke, 1982) who attributed a degree of heritability hardly worth conside-
ring with regard to first year's fleece weight. Their estimations for subsequent years were on the con-
trary in the region of 0.75. Garcia and Magofke's (1982) estimations of heritability with regard to Li-
ve weight appeared to fluctuate constantly from one harvest to the other. The available estimations for
other species of domesticated mammals will help to complete the picture drawn on these contradictory
results. In the case of Cashmere goats (table 9), heritability of undercoat weight was around 0.50
(Milliar, 1986). In the case of sheep, estimations of heritability of the fleece weight varied between
0.30 and 0.40 (Haresign, 1983).

C. Factors determining fleece quality

1) How fleece quality was defined ?
The French Angora Trade Association (Syndicat National Angora Qualité) outlined 5 categories of
wool (Rougeot et Thébault, 1984a) :

- 1st selection, grade A : clean, long (above 6 cm), bristly wool ;
- 1st selection, grade B : clean, long (above 6 cm), woolly wool ;
- 2nd selection : clean short wool ;

- clean felted wool ;

- dirty wool.

In all ‘countries the quality appeared being worked out very much alike with length, cleanliness
and shsence of felting constituting their classification criteria. Thebault and Rochambeau (1988) put
forward 3 quality criteria of their own : homogeneity, structure and tautness. Homogeneity was calcula-
ted as the ratic between the weight of quality Al wool and total weight of the fleece. Structure was
analysed as the ratio between the length of downs and that of bristles. The appreciation of the wool's
tautness was regarded as the result of s subjective opinion following an examination by the feel. The-
se 3 criteria were Included in the French Angora Trade Association's grading cheklist.

2) Differentiation factors
Initial harvests were exclusively made up of 2nd selection wool. At the second harvest, 1st selec-
tion wool was present, but it was not adult wool yet. It was possible to allocate the wool gathered at
the third harvest to the different categories just like adult wool, but the quantity produced vas less.
first true adult production took place at the fourth harvest (Thébault and Rochambeau. 1988).
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Angora wool was reported to be shorter in summer than in winter. The difference is length was mo-
re evident with downs than bristles, which lightly modified their structure. Rougeot and Thébault (1984
b) estimated this reduction in tength at 10 X for bristles and at 17 X for downs. Thébault and Rocham-
beau (1988) provided slightly lower values and suggested that winter fleeces were more homogeneous than
summer ones. Bucks presented a lower percentage of wool its length being above 6 cm than does (63 X ver-
sus 72 %). However, as does got older the homogeneity of their fleeces decreased slightly together with
their structure and tautness (Thébault and Rochambeau 1988). By the way, the degree of impoverishment
in wool production was not so significant as Garcia and Magofke (1982) feared. As a matter of fact, the
variations found in hairs' thickness were minimal (Rougeot and Thébault, 1984 b ; Jelinek et al.,b1981).
Other researchers carried out studies on other Angora wool features such as fibres' breaking resistan-
ce or elasticity (Raichev and Damyanova, 1980 ; Jelinek et al., 1981). The correlation between the pre-
gsence of quality features and fleece weight was positive or not significant, except for tautness (pheno-
typic correlation equal to -0.23,Thébault and Rochambeau 1988). In the case of Cashmere goats (table 9),
length and diameter of their undercoats seemed undoubtedly correlated to total weight,that was not the
case for diameter. The achievement of a simultaneous increase in undercoats' weight and {ength toge-
ther Wwith a decrease in hairs! diameter would be & difficult goal. With regard to sheep, features deter-
mining quality in fleeces appeared to be moderately to highly hereditary and showing a positive link
with the fleece's weight (Haresign, 1983).

IV - GENETICAL EVALUATION OF DIFFERENT BREEDS
A. With regard to wool production

Thébault and Rougeot (1984 a) resumed the evolution of Angora rabbits' productivity in France.
They assessed for 1920 an annual production of 200 g per rabbit, 450 g for 1940, 480 g for- 1950, 650 g
for 1960, 840 g for 1970 and 1000 g for 1980.

Centres testing and keeping a record of Angora wool production could be found in West Germany. The
evaluation of annual averages outlined interesting results. With regard to the centre at Ulrichstein,
the data ‘available covered as far back as 1934 (Schley and Schlolaut, 1988 ; Schlolaut, 1987). At that
time annual production was estimated at 400 g per rabbit. In 1939 it was around 700 g for does. For the
following 10 years the annual increase was of about 32 g a year ; that is, an overall rate of 3.6 %.In
1969 the annual production per doe amounted to about 1100g. During the subsequent 10 years the increa-
se was a lot less remarkable : 17g a year ; that is, an overall rate of 1.5%. In 1979 average produc-
tion was about 1200g. Since that year the upward trend in production picked up speed ; 32g a year ;
that is, an overall rate of 2.5%.In 1985, the average production of does tested at the centre exceeded
1400g. ’

The records of another centre (table 10) were also interesting. The production of a particular doe
was assessed as stagnant or even regressing (-10g per test) and it seemed to outline a general tenden-
cy for does to increase their live weight (+80g per test).

Schley and s:hiolaut (1988) rightly pointed out that the conditions in which testing was carried
out had altered several times over the years. Improvements in environmental conditions have taken pla-
ce, in particular, the introduction of complete granulated feed was a great progress at the nutritio-
nal level. It became clear enough that the data was not sufficient to calculate any genetic progress as
it could not be taken as a representative sample of the average Angora rabbit population in Germany. It
simply stated the potential of the German breed.

Productivity was reported to be at times at much lower levels. In Chile, Magofke et al. (1982) ob-
tained 429g of wool the first year with rabbits weighing 3300g. In India, Singh and Negi (1986) asses-
sed their anmual production at 260g with rabbits weighing 2300g.

It was quite surprising that rather Little breeds comparison was available (table 11). According
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to data supplied by Garcia st al. {1984}, German bred rabbits were slightly supericr compared to rab

bits of a local breed in Chile. There was no trace of an heterosis effect. On the contrary,Gao et ai.
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(1983) found noteworthy. differences between a German breed and a local Chinese breed. Three genera-
tions of back-cross breeding doubled production Dai et al. (1985) carried out a comparison between Ger-

man and French animals. The Serman breed turned out mxch more productive. Heterosis effects were low

(8%). It would be desirable for German, French, Chinese and Chilean breeds to be compared between them
in the shortest possible delay,

B. Fertility and fecundity

1) Fertility in bucks and does

The quality of the sperm of Angora rabbits was studied by several researchers. Brockhausen et al.
(1976 and 1979) proved that it was not influenced by the length of their fleece. There were no differen-
ces reported between Angora bucks and bucks whose coat had not undergone mutation. Yan et al. (1985) ob-
served the influence of an increase in the surrounding temperature in sperm's production and quality.
They reported a disastrous effect. Hu et al. (1983) pointed out that while the percentage of abnormal
spermatoza doubled in summer with German bred bucks (23% vs 50%), it remained at mich lower levels with
bucks of a local Chinese breed (17X vs 27 X).

In a comparison operation between Angora does and does which did not undergo mutation, Sinkovics
et al. (1983) were able to establish that the former bore poorer fertility rate (45% versus 75%). Ango-
ra does inseminated immediately after shearing reported a fertility rate ranging between 46% and 70%
depending on which day the insemination was performed. Thébault and Rochambeau (1988) observed poorer
fertility rates from natural mating : 25X per mating or 52% between consecutive harvests.

2) The fecundity rate of does

Litter size at birth appeared low (table 12). It seemed to be the result of a high rate of embryo-
nic mortality (Brockhausen et al., 1979). The first ovulation rates being estimated by us (results not
yet published) indirectly confirmed these mortality rates. According to Garcia's et al. results (1984),
direct heterosis on litter size at birth was very important (above 30%). Despite the reduced litter si-
ze at birth, the likelihood for the newborn rabbits of Living at weaning was low. An Angora doe's capa-
city to foster appeared limited with regard to litter size. That was why French breeders carried out a
selection at birth according to sex and only newborn does and a few bucks were kept (Rougeot and Thé-
bautt, 1984). For example, in the case of does who fostered 4.9 live borns, its Litter would be redu-
ced to 3.18 newborn rabbits : 0.89 bucks and 2.29 does (Thébault and Rochambeau, 1988). This type of li-
mitations also appeared clearly in Garcia's et al (1984) data. Direct heterosis which had been of +34%
in relation to litter size at weaning was only of +13X in relation to litter total weight at weaning.

3) Demographical parameters

Knowledge of a population's demographical structure should be regarded as an indispensable prere-
quisite for the elaboration of a genetical improvement programme. So it may come as a surprise to disco-
ver the limited availability of references on the subject. Rougeot and Thébault (1984 a) estimated an
annual replacement rate of about 25% in French Angora farms. In a herd of 100 does demographically ba-
lanced it would be sufficient for 5 days to raise two Litters a year with 2.5 new does in each of them
to maintain & constant rate of replacement. If the farm of Angora does was sectioned according to age
in one vyear differences, its age distribution would be : 24, 22.5, 20, 16.5, 11, 5, 1.25. That is to
say that for 100 does, there would be 24 one year old does, 22.5 two year old does...

Thébault and Rochambeau (198B) assessed the demographic parameters of an experimental Angora herd.
The results showed two outstanding differences with regard to the estimations presented above. Mortali-
ty rates were higher : 25% of does of the cohort under examination disappeared each year during the
first three years. Because of this more significant rate of natural selection and because of a poor fer-
titlity rate, two thirds of does in the cohort had baen mated at least once, and half of them had rai-
sed at least one Llitter. Even if these data were obtained in experimental conditions, it was likely
that the elimination rate of Live-stock in France's average Angora farms was higher than Rougeot and
Thébault (1984 a) believed. It would appear that the turn-over rate in Chile was higher according to

Ricke Munaz (i984) who estimated a 21X mortality rate between consecutive shearings. Garcia and Magof-
ke (1982) formulated a model in which the life span of its rabbit population did not exceed 2 years.
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Rochambeau et al. (1988) described French Angora rabbit reproductive life. The reproductive life
of the rabbits in the Herd Book started as they were about 20 months old. It lasted for an average of
13 months for bucks and B monts for does, corresponding respectively to 8.6 and 1.8 litters. 20% of
bucks and 33% of does only produced one Litter. Does'average age when they gave birth to their first
litter was 12 monts in this experimental herd and in some herds observed in the Herd Book. B0% of lit-
ters were born between the 3rd and 8th harvests on the doe side. In the Herd Book the gap between gene-
ration was of 22 months calculated starting from the cohort of descendants born in 1984.

it seemed that these Angora rabbit populan s presented demographic features which were more in
ned £ Q
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V - PROGRAMMES OF GENETIC IMPROVEMENTS

Apart the genetic programmes set up in West Germany and France, there did not seem to be much work
published on the topic. The models worked out by Garcia and Magofke (1982) as well as. that of Singh
Yadav and Dempfle (1988) deserved nevertheless mentioning. But the degree of reliability of the re-
sults obtained from these two simulation remained questionable since the demographic and genetic parame-
ters of Angora rabbit populations were largely unknown.

A - Angora rabbits' selection procedures in West Germany

Rougeot and Thébault (1984 a) described the scheme applied in Germany where breeders were often
fancy breeders. Selection schemes were based on the performances recorded on animals which took part in
a large number of competitions. On a local level records were kept starting from a minimal age of 4
monts. Animals were checked for one year ; that is, 4 harvests taking place 3 months from each other.
Wool value was calculated tsking into consideration the weight of the different categories of wool and
subsequently working out a ratio according to total skin surface. Bucks'wool value was increased by 20X.
A mark was given to this wool value.If the parents and grand-parents of a rabbit held their performan-
ces on f‘é(‘:t‘ﬁu, the mark aajuulca\.w to their wool value was added to the rabbif's own mark, 100 was the
highest mark. Rabbits were then scored. Out of a total of 100 marks, 20 werf assigned for fleece com-
pactness and homogeneity, 15 for wisp structure, 40 for physical development and 25 for standard featu-
res. The sum of these two marks gave the final value assigned to a single rabbit. The latter ones were
distributed in five classes according to the nature of the available information about the animal un-
der observation, plus possibly its parents and grand-parents.

Py

Breeders could also have their rabbits graded in regional testing centres. Schley and Schlolaut
(1988) outlined a historical account and present modalities of operation of these centres. Since 1984
the animals were kept under observation for three months prior to shearing. They were reared within an
enclosed building on a complete granulated feed. A year long wool production was worked out, basing all
calculations on the weight of the wool harvested under these experimental conditions. It was then possi-
ble to obtain the quantity of nourishment needed to produce 1 kg of wool,the distribution of the gmol
among the different categories, as well as the animals'live weight at the end of the test. To conciwme,
Schley and Schtolaut (1988) made six remarks :

1. too much importance must not be assigned to stamdards ;

2. selection of a breed with multiple medullated hairs would attract a certain interest ;

3. fertility rate must not be neglected ;

4. rational utilisation of bucks in arti
better estimate genetic values ;

5. subjective judgements on length and percentage of multiple medutlated hairs must be replaced by ob-

jective measures ; T

absotute results obtained from a breeding centre or farm meant very little, only comparisons hold in-

formative values.
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Germen bred Angora rabbits were internationaily well reputed and German breeders exported every
year several pedigree sires for reproduction.

B - selection of Angora rabbits in France (Rougeot eand Thébault, 1984 ; Rochambeau et al., 1988)

French breeders were divided into two main categories, one of which was made up of farmers for
whom the rearing of Angora rabbits only constituted a complementarity activity, while in the other the
rearing of Angora rabbits was the farmers'main source of income. The number of breeders have increased
steadfastly since 1984 and the size of their herds was bigger than that of their German collegues (an
average 100-150 rabbits). A herd book was created in 1956 (The French Angora Rabbit Book), the setting
of which wes on the same lines as those dealing with other species of domesticated animals. Breeders
sent a birth registration for each Litter, the animals were subseguently identified at weaning and gra-
ded prior to their fourth harvest. Breeders were to weigh the wool produced at each harvest and to re-
port their results on the rabbit record card. out of a count of 10D marks, 40 were for wool value, 40
for fleece quality (15 for homogeneity, 10 for structure and 15 tautness), 20 for physical development

and § for head and ears development. The marking uwas carried cut by qualified agents visiting all farms-

several times a year on behalf on the team compiling the herd book. The marking scheme permitted to
achieve some important improvements both with regard to wool quantity and fleece quality. The introduc-
tion of computerised networks for the analysis of the data collected by the SNAQ constituted a new step-
ping stone as it enabled a better correction of envirorment effects, the formulation of more effective
selection practices (selection carried out on relatives, the refining of selection criteria) and objec-
tives (qualitative appreciation of fleece quality, reckoning with reproduction and growth, multicrite-
ria index), and the maximisation of pedigree sires'circulation (valorization of bucks via artificial
insemination...). The potential selection base existing in france suggested that swift genetic improve-
ments were possible.

SECOND PART : GEMETICS AND BREEDING OF RABBITS FOR MEAT PRODUCTION

At the time of world conferences on rabbit breeding Rouvier (1980) followed by Matheron and Poujar-
dieu (1984 a) presented a synthesis of works carried out on the genetics of rabbits as meat producers.
In the mearwhile Baselga et al. (1982), Masoero (1982) and Matheron (1982) presented the information
they were in possession of on genetic elements determining litter size and live weight at the 2nd World
Conference of Genetics Applied to Livestock Production (Madrid, 1982). The present synthesis was inten-
ded to iillustrate the works carried out since the last worid conference by the inciusion of what was
essential of the articles presented in Budapest at the session of genetics. Before being studied to im-
prove their performance as meat producers, rabhits have been, and still are, employed as animals for la-
boratory experiments. Useful information was obtained form these unrelated studies to be used in
further research work on rabbits bred for meat production. Firstly, the knowledge acquired on this spe-
cies, particulary with regard to its genome, will be exposed. Recent achievements in mollecular gene-
tice and immunogenetics will be found besides classical works on genetics. Secondly, the studies and
comparisons between rabbit populations, and breeds will be synthesized. Thirdly, the techniques set to
work and methods employed to achieve and promote genetic improvements will be analysed. Finally, an ef-
fort shall be made to answer some of the questions geneticians dealing with rabbits are faced with nowa-
days. These geneticians were often involved in the setting up of selection schemes and the promotion of
genetic improvement policies. The analysis shall be carried forward with strict reference to the kno-
wledge acquired in Western Europe (France, Spain and Italy above all).

10
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The highest possible number of published works were assembled to compile this synthesis, amoun-
ting to about 300 pieces of work. They were grouped according to country and theme (Table 13). Rabits
were only partially dealt with in internationnal bibliographical inventories. The main source of infor-
mation was the material made available by the Commonwealth Agricultural Bureau, assisted by documents
gathered by workers at the station. Nevertheless the present List does not claim to be exaustive.

The 300 publications were divided into 10 themes. A portion of more than 20 % was devoted to compa-
ring rabbit populations, and breeds ; and a nearly identical number of publications dealt with methods
of achieving and promoting genetic improvements. As it will graduatly become clear, most efforts were

directed to outline the applied aspects of research works. Each of three other themes took up an addi-
tional 10 % of publications, which dealt with either the study of a rabbit population or breed ;or with
the study of genetic mechanisms and parameters ; and finally with immunogenetics.lt will then be found
with just under 10 X each, works dealing with genes and chromosomes ; with genes producing visible ef-
fects ; and with biochemical polymorphisms. So more than a quarter of publications were based on molecu-
lar biology. Lastly, there are two impertant themes defined as the presentation of selection experi-
ments with rabbits and the presentation of technical results obtained from breeding farms. At the time
of the conference in Rome, Matheron and Poujardieu (1984 a) regretted the (imited availabil(ity of data
from selection experiments. The situation having since improved, it was possible to index half a dozen
selection experiments. Although it was important for scientists in applied genetics to gather informa-
tion, all knouwledge was meant to improve the operating of rabbit breeding farms. Therefore performance
evolution at these breeding farms provided useful hints on the shortcomings of research works. Anaty-
ses of performances in breeding farms should be assigned a more important role in future conferences
dealing with breeding of rabbits.

The way different countries were represented in the sample of publications was necessarily biased.
Three distinct groups of countries became nevertheless clearly outlined. The first group included é
countries with 20 or more publications. They were France,Spain, USA,Italy, USSR and Czecholovakia. The
three main producers form Western and 2 from Eastern Europe were present - Matheron and Poujardieu
(1984 a) had already remarked on the considerable rumber of publications coming from Czechosiovakia.
The distribution per theme of the publications supplied by the United States of America marked it well
as & country where rabbits were regarded as animals more suitable for-laboratory experiments than meat
production. The second group (between 8 and 11 publications) brought together 5 other countries : West
Germany, Belgium, Poland, India and Egypt. The importance held by each of these countries as rabbit
meat producers differed considerably form each other, but they atl had a common feature consisting of
several teams carrying out independent works on rabbits in each of them. The third groun (less than 6
publications) was made up of 18 countries and there was no doubt that for some of them, notably the Peo-
ple's Republic of China, the sample of publications chosen could not claim to give a true picture of
the overall reality in these countries.

buring the period taken into consideration 6 books dedicated to the study of rabbits were either
published or new editions were introduced (Berestov, 1985 ; Cheeke et al., 1987 ; Lebas et al., 1984 ;
Rudolph and Kalinowki, 1982 ; Schiey, 1985 ; Standford, 1986). It can be pointed out that Lebas's et al.
work (1984) published by FAO, was available not only in French but also in English and Spanisgh.

1. KNOWLEDGE OF THE SPECIES AND ITS GENOME

Knowledge in molecular biology has been developing rapidly for several years. Although mice re-
main the mammai most highly empioyed in experimentai work, a few teams began to experiment on rah'oits..
Techniques such as electrophoresis considerably extented the achievements in classic genetics. After an
examination of the works dealting with genes producing visible effects and biochemical polymorphisms, it

shall be necessary to consider works on chromosomes and gene maps, molecular genetics and immunogene-
tics. Finally, mention shall be made of attempts to transfer genes between rabbits.

A. Genes producing visible effects and biochemical polymorphisms.

24 publications covered this theme. The important contribution of the Spanish team from the Facul-
ty of Veterinary of Zaragoza deserved being mentionned.

11
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1) Genes producing visible effects

Genes in charge of staining functions in rabbits were fairly well known, even if it was hard at ti-
mes to explain the phenotypic effects observed in breeding farms. Several authors synthesized avaiable
information (Arnold, 1984 ; Fingerland, 1985 ; Lukefahr, 1986 ; Pape, 1986).Arnold (1984) managed to es-
tablish a correspondance between Anglosaxon symbolism, German symbolism and the most important rabbit.

During the period examined the other genes producing visible effects had not been thoroughly stu-
died, except for those connected with coat production. vrillon et al. (1988) described the exact natu-
re of the Rex mutation. This mutation seemed to cause a degeneration of primary hair follicles and
first generation of secondary hair follicles. This degeneration gave rise to an almost total disappea-
rance of bristle hairs. Rochambeau and Vrillon (1986) studied the pleiotropic effect of this mutation
on Litter size and live weight in rabbits. An attempt was being made to introduce this mutation in the
genome of a New Zealand White breed via a series of backcrosses. The results of these experiments will
indicate the extent the Llimited Llitter size and weight of Rex rabbits was due to the mutation in it-
self and the extent due to the remaining portion of the genome. It shall be equally necessary to work

i Sha ITmtanantnme bhatiman Sanns avd tha s fahd hinkh thau annnmtard Ao & han hane al sand,
SUt tne Interallions oeluesn genes and the Jendmes wilain wiich nay operaled. AS 1t nas oeen alreaaqy

mentionned, works of an identical nature were being carried out with regard to the Angora mutation.

2) Biochimical polymorphisms

An important polymorphism of a biochemical nature was revealed in several species by electrophore-
sis. The Z2ARAGOZA’s team presented results obtained via electropheresis at the Rome Conhference. Seve-
ral publications have since come about to further this initial achievement (Zaragoza and Amorena, 1985 ;
Zaragoza and Arana, 1984 and 1986, Zaragoza and Zarazaga, 1984 ; Zaragoza et al.,1985, 1985 and 1987).
Other works confirmed or completed the results obtained (Anderson et al., 1985 ; Kosaka, 1983 ; Varga
et al., 1986). More than 15 blood proteins showing polymorphism were described in rabbits (Table 14).
The genes which were responsible for these proteins were occasionally identified. Important polymor-
phisms with regard to the main complex of histocompatibility and immmoglobulins were identified.

Biochemical polymorphisms were good markers enabling to follow the history of rabbit populations
and breeds. It was possible to work out genetic distances between different breeds (Zaragoga et al.,
1987) and to estimate the degree of (Zaragoza et al., 1987). Varga and Palovics (1988) proposed to ma-
ke use of these polymorphisms to carry out checks on parentage. They achieved a high identification pro-
bability rate of any 2 individuals through the 6 polymorphic systems used. But the operation resulted
rather costly in relation to the value of the animals tested.

Desalvo and 2ucchi (1985) studied a quantitative enzymic polymorphism and measured the quantity of
4 different enzymes present in the muscles of 4 rabbits. Thef highlighted differences between the
breeds of New Zealand White. French Silver, Californian and Vienna Blue. But Chericato et al., (1985)
were not able to achieve an equivalent success by studying metabolic parameters in rabbit blood.

There seemed to exist correlations between certain genetic merkers and certain zootechnic perfor-
mances in other species of domesticated animals. Gogeliya and Markovich (1981) would appear to have
found a correlation of this kind.

B. Genes and chromosomes

24 publications on molecular biology dealt with this theme ; they were supplied mainly by teams
from the United States of America and the Laboratory of Cellular Genetics in Toulouse (France).

1) Genetic chart of rabbits

A standardized karyotype of rabbits (Oryctolagus cuniculus) was adopted in 1981 and published in
“Cytogenetics and Cell Genetics®. Syntheses on genetics charts are compiled regulary (Fox, 1984 and
1987). At the time of the "Ninth Internationa Workshop on Human Gene Mapping" (Paris 1987), a cowmparati-

ve study of the linkass araune in Man and in gsome gpecies of domestic mammals was carried out. A Table
ve study of 1the linxage groups Y some gpecies domes

was drawn Up with the help of Genevidve Echard to synthesize the data from these three sources
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(Table 15). More than 60 genetic markers were described in rabbits. They were sither genes producing vi-
sible effects (coat colour gemes, wmorphological anomalies, etc.), or genes coding for enzymes. These
two different kinds of approaches met with difficulty, since teams often worked with only one type of
markers. 37 markers were located in 8 asutosomes and in X chromosowe. 23 markers made up 6 linkage
groups,but 6 markers had not yet been located. The totality of these markers could help to pick out a
total of 22 pairs of chromosomes in rabbits. But possible corrslations between enzymic markers and cost
colour had been hardly tested. Articles dating as far back as 1933 and 1936 indicated that there appea-
red to exist 2 genes encoding the Rex mutation : one of Germsn origin and one of French origin. A few
years ago Rochambeau and Vrillon (1986) had the opportunity to crossbreed some Rex rabbits bred in Ger-
weny, Mexico and France. Realizing that aii the animais obtained from this crossbreeding experiment bo-
re a Rex coat, it was supposed that one of the two genes had disappeared.

2) Additional achievements in molecular genetics
- Certain genes in rabbits were particularly well known, such as the family of the beta-like globin
gene. Hardigon at sal. (1981) compiled a bibliographical synthesis of available information with regard

te the 4 genes in this family. Ths first uss encoding a hemoglobin expressed in asdult rabbits ; the se-

cond constituted a peeudogene. The remaining two were encoding hemoglobins expressed in the embryo. The-
se genes were sequenced (Hardison, 1981 and 1983) and their expression during development was examined
in detail (Rohrbaugh and Hardison, 1983 ; Kavsan and Ischenko, 1985). Several other genes were gequen-
ced, such as the uteroglobin. gene (a protein constituting an embryonic signal) (Bailly and al., 1983 ;
Lopez de Haro and Nietto, 1985) ; the gene of & blood protein, the #reactive protein® (CRP) (Hu et al.,
1986) ; the gene of another blood protein close to cytochrome P-450-1 (Johnson et al., 1987) ; and fi-
nally the gene of a muscle enzyme , the Phosphofructokinase (Lee et al., 1987). As far as it m possi-
ble to check at the time, these last 3 genes had not yet been located.

Also to be mentionned was a description of the mitochondrial ADN in rabbits (Ennafaa et al., 1987),
the bringing to Llight of a certain type of repeated sequence in the genome of rabbits (Hardison and
Printz, 1985),as well as the expression of heat shock genes in fetal and maternal brains of rabbits
(Brown and al., 1985). ’

C. lmmnogenetics

More than half of the 37 publications dealing with this topic came from the United States of Aweri-
ca. It was nonetheless decided to Limit our attention to a few publications on immunological mecha-
nigms. No consideration was given to the many publications in which rabbits only appeared as producers
of serum or as a laboratory animal used to study deseases such as experimental pulmonary candidiasis,
experimental trichinelliasis, experimental pulmonary asperai((&uis, toxoplasmosis, etc...

A work team appeared to keep the public up to date with achievements in rabbit immunogenetics and
immunology. It first got together in 1984 (Adler et al., 1984) and they planned to meet again in 1985.
Among geveral nvnthgsgg a work on immunalogy of acquired registance to ticke (Rrown, 1985) wae worthwi-
te mentioning,together with & work on mucosa-gsssociated immune system in rabbits (Befus and
Bienenstock in Hay, 1982), a work on the functions of immunoglobulins of rodents (Binaghi, 1986), and
fianlly a- work on the complement system (Linscoot, 1986). These two last topics were dealt with in
several publications. As fas as immunoglobins were concerned, Mage et al. (1984) pointed out that immu-
noglobul in heavy chains in rabbits were strongly endowed with alternative forms which were genetically
controled and serologically identifiable.

The sequences of several genes coding for variable regions in heavy chains were known. Martens et
al. (1984) tried to sequence genes encoding the gamma and ypsfilon constant regions. Knight et al.
(1985) found 4 genes in the constant regions of alpha chains. Mc Cornack and al. (1985) described some
interactions between genes in variable regions of heavy chains. Gallarda (1987) studied the organisa-
tion in a zone of 600 kilobases containing about 100 genes encoding a variable region. The interval bet-
ween gene was close 1o & Kilobases. Lamoy? and Wage {1987) described a segment of 4.3 kilobases contai-
ning 3 genes encoding a varishla region. These genes were sequenced and compared to hcnologous genes in
mice and Man. Kelus and Weiss (1986) identified a mutation which undoubtedly affected a control ele-
ment in the aynthesis of variable regions. The breed manifesting this mutation was baptised "Alicia%.
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Similar works were carried out on lambda light chains (Hayzer et al.,1987). Polymorphisms of kap-
pa light chains were described (Heidman and Rougeon, 1984 ; Hole et al., 1987). In a breed under muta-
tion known as "Basilea", Mage et al. (1984) found a minor “K2 (bas)" Light chain. The "bas" allolyte se-
gregated as an aiieie or a pseudo-aileie. It would appear to exist as a negative relation between Lit-
ter size and the percentage of homozygous "bas" animals in each Llitter.

In conclusion of this section on immunogenetics it was considered whorthwile mentioning thet in a
Japsnese breed of Angora rabbits the C-6 component in the complement was absent. This deficiency was
transaitted by means of a recessive autosomal character. Always in Japan, Komatsu (1985) developed an
haraditary deficiency with regard to total haemolytic complement activity (OH-50) by carrying out a di-
verging selection experiment on this criterion from which an heritability of 0.3 was estimated. By
crossbresding samples of the low strain he obtained offspring presenting deficiencies in certain compo-
nents of the complement. Finally, genes of the major histocompatibility complex were described. Au-
thors were interested either in class I genes (Tykocinski et al., 1985 ; Rebeire et al., 1987), or in
class I1 genes (Le Guern et al., 1985 and 1987 ; Sittisombut and Knight, 1986). On a much more practi-
cal pergpective Sokolovskaka (1985) suggested to inject leukocytes into does from the father of the Lit-
ter, hoping to reduce embryonic mortality.

D. Attempts to trensfer genes in rabbits

As far as it was known, at least 5 teams had carried out some gene transfers in rabbits (Table 6).
Hammer et al. (1985) as well as Brem et al.(1985 and 1986) built up a combination containing the promo-
ter region of the mouse gene for MT (methallothionein) and the structural gene coding for the human
growth hormon. This combination was then injected in the nucleus of an embryo at its unicellular stage.

. About 10 X of eggs handled developed after being reimplanted and m 10 % to 20 % out of them had in-
tegrated the combination. As it happened wWith mice, the number of copies present in the genome of
rabbits was very unstable, ranging from 1 to 490 for Hammer et al. (1985). Unfortunately the authors in-
voived did not ieave additional information on the transiation of the transfered gene, on its phenoty-
pic effects and on an eventual Mendelian transmission. Hammer et al. (1985) only indicated that the
rabbit on which they observed a translation of the gene have a mandibular prognathism. Strojek (1986)
made use of a combination including the uteroglobulin gene and the chloramphenical acetyltranferase
(CH) bacterial gene. The implantation rate of eggs after being handled was about 30 %. 15 X of these ga-
ve birth to a new rabbit, 27 % of which (10 out of 37) were transgenic. Strojek pointed out that trans-
fered genes showed structural alterations at times.

Deloui’s and Houdebine's teams (Physiology Station, INRA - Jouy) attempted to carry out some gene
transfers in rabbits (Houdebine, 1987), but their results had not been published.

The technique of transfering genes via micro-injection, first tested on mice, appeared to work
even with rabbits. The operation's yield was low and there was very little data available with regard
to expression and transmission of transfered genes. This technique stilt needed improving. It was possi-
ble that attempts would be made shortly employing a retrovirus as a vector. Besides improving the tech-
nique, transfering genes posed several questions.

First of atl, the variability of trenslation modalities, the phenotypic effects and the modali-
ties of Mendelian transmission observed with transgenic mice sufficiently highlighted present ignoran-
ce with regard to the working of genomes in superior animals. Secondiy, which gene would be considered
as suitable for transfering into rabbits ? Experiments carried out on mice showed the advantages and di-
sadvantages derived from the gene of the growth hormone. Although mice obtained in certain cases adult
sizes which were double those of control animats, their mortality rate was high, there were problems
with regard to their fertility and their character transmission was hazardous. Having said that, giant
races were ready and available with rabbits and it did not appear worthwile to create more of them,
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AllL available knowledge on the genome present in rnbbjt‘s was synthesized in previous chapters.
Among the genes so far localized and sequenced none appeared excessivily suitable to be considered for
transfering with & view to an immediate zootechnic application. Some major genes highlighted in other
species, such as the “culard® gene in pigs or the "Boorcola™ gene in sheaep, held at least a scientific
interest with regard to rabbits. Kow would they express themselve and what would be their effects in
other species ? ‘But before considering such an experimentation, these genes were to be localized and se-
quenced. Once more, ‘a true valorization of a transfer operation required a déeper knowledge of the geno-
mes in species of domestic animals.

I1 - STUDY AND COMPARISON OF RABBIT POPULATION, BREEDS AND STRAINS

Members of a domestic species were classified under the three categories of poputation, breed and’
strain. With regard to rabbits, a population was defined as a group reared with an homogeneous method
of production within a region. Regional ecological characteristics and production methods together with
breeders' interventions shaped a population genetic patrimony. French farm rabbits (Arnold and Chas-
tang, 1983) and’ Baladi rabbits in Egypt were taken as good exempies of populations. The next step in
evolution was the breed where breeders' action was more important. Breeders would define a standard and
select the animals that best complied to that standard. Many selection criteria could be adopted : phy-
sical format and structure, -coat coloration and characteristics, etc... In Europe and North America
breeds were enthusiastically selected mainly by fancy breeders (Steichen, 1986 a and b). The degree of
influence derived from regional ecological characteristics and production methods would not be as signi-
ficant with breeds as with populations. Breeds resulted to be more genetically homogeneous than popula-
tions. Selection practices aiming at achieving the highest degree of conformity with chosen standards
led to excesses. Breeders were exclusively interested in visible phenotypic features while neglecting
production characters. They carried out mating between closely related saﬁples. A strain was made up of
a few rabbits obtained from one or several populations or breeds. A strain was singled out by means of
a selection having as object a rather limited number of criteria. Such a selection assured & more homo-
geneous level of performance (litter size, growth rate, etc...) within a strain than there would be in
a breed. The size of a strain was much smaller than that of a breed (at most a few dozen bucks and a
few hundred does). The introduction of rabbits from a different strain was rare.

35 publications of our sample dealt with the analysis of a population, breed or strain. These mono-
graphs were certainly interesting, but the results presented did not appear easily exploitable, since
titter size or growth rate could not be regarded as signfficative in abeolute terms. They were closely
related to the breeding conditions (feed, habitat, reproduction rythm, etc...) in which rabbits were
reared. 69 other publications compared rabbit populations, breeds or strain with one another, but the
authors often forgot to outline breeding corditions and to define the origins of their rabbits. In so-
me instances of crossbreeding, experimental procedures were so often incomplete that they prevented the
cerrying out of a full genetic interpretation.
ore tackling the study reports in themselves, it was though
drawn by certain countries with regard to their rabbit populations. To conclude, e perspective on the
steps takén with regard to conservation will be considered.

A. Some inventories.

At the time of the Rome Conference (Poujardieu, 1984) 4 recommendations were adopted out of the
round table discussion on genetic improvements, aiming at employing the better adapted breeds while
meintaining a reasonable degree of genetic variability. The following actions seemed necessary :

1. identification and compilation of breeds inventories ;

2. careful description of phenotypic characteristics, reproduction and production in every breed ;
3. assesment of locally adapted breeds in different countries ;

4. acquisition of information on the behaviour of different breeds.
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A questionnaire was designed to carry out these actions and the FAO translated it in English and
Chinese. Unfortunately, the World gtbbit Science Association was not sble to find enough funds for its
propagation. This difficulty will possibly be overcome in occasion of the Budapest Conference.

Inventories on a national scale have already been compiled. The .French Ministry of Agriculture car-
ried out an {investigation in 1982 among rabbit breeding farms (Tsble 17). Investigators singled out 2
types of samples : in one Were the totality of breeders, in the other only breeders belonging to a pro-
ducera' association. In both cases pure bred does represented a psrcentage of between 20 X and 25 X of
the total, "Hybrid" does, which were the result of a commercial network for the spreading of genetic
progress, represented 25 % of total rabbits and 58 % of total rabbits reared by bresders belonging to
an association. The difference was born by other types of “hybrids® : a badly defined category of does
undoubtedly originating from self-renewal as well as various crossbreeding operations. The sfitustion
had evolved considerably since 1982, but this type of investigation remained very interesting.

Another easy to use source of informetion consisted of catalogues of exhibitions. Rudolph (1986)
made use of them to draw an inventory of rabbit races in his country. Less complete, but not the least
any lesser interesting descriptione were carried out by Marchant (1987) in Great Britain, Niedzwiadek
(1982) in Poland, Palkin (19878) in the Soviet Union.Cheeke (1983) outlined the situation of local rab-
bit races in Indonesia. The New Zealand White and Californian races seemed to impose themselves everyw-
here on local breeds.

B. Breed monographs

The contents of a study, or monograph, carried out on a breed can be very wide ranging. The aim
was to outline the & points mentioned earlier. This objective was achieved by the Zaragoza's tesm with
the Spanisch Common breed (Zaragoza et al., 1985 and 1987). They assigned a place to this breed in an
historical perspective before defining its standard. They subsequently studied its zootechnic poten-
tial and worked out a series of genetic distances in relation to other breeds meking use of biochemi-
cai poiymorphiame. A simiiar step was taken in France for the French Siiver breed (Perrier and Cheva-
lier, 1984 ; Perrier et al., 1986) and the Bourbonnais Grey breed (Pilandon et al. 1986). The 2 breeds
zootechnic potential was determined by comparison with "hybrid" does suited to the breeding practices
in uge (metal cages, intensive reproduction rythm, etc...).Different breeding conditions (cement hut-
chez, extensive reproduction rythm, ete...) could have given different results. A rather extensive eva-
luation of their carcass quality wuas carried out. Other studies of this kind were being performed in
Italy (Grey rabbit - Toscano et al., 1983 ; Zoccarto et al., 1985), in Spain (Spanish Giant -Sierra Al-
franca and Lopez Sanchez, 1984 : Lopez Sanchez and Sierra Alfranca, 1986) and in Poland (Large Stee!
‘Gray Ram -Holitsher, 1986).

Among other monographs mention needs to be made of Niedzwiadek et al.(1983) for the Termonde Whi-
te race, and Miroshnichenko (1984), for the Soviet Chincilla race. The latter breed, bred for both its
meat and fur, showed good litter size and weight. Selection was performed according to its coat densi-
ty. Sartika and Diwyanto (1985) described a local rabbit population in Indonesia. Does were of medium
size (2 to 2.5 Kg) and reared 5.5 offspring with an average weight of 460g each at weaning. Some asu-
thors also studied “hybrid® does which were the outcome of commercial schemes. Battaglini et al.(1984)
studied the productive life of 978 Hyla does in an Italian breedihg farm. The life span of these does
was on average 513 days. They' gave birth to 7.84 Litters a year and reared 48.7 offspring a year. This
was a remarksble study in so far as it was not limited to average figures obtained on the first 3 Lit-
ters, but it analysed does' productive life as a whole. It was the closely concerned with breeders®
preoccupations. A singular factor in this breeding farm was the very iow eiimination rate cbeerved, com-
pared with the rates usually found (28 X of does eliminated by the end of the first year ; 87 X by the
end of the sacond year).

Several publications dealt with Hyplus does. On a semple of more than 60 000 Litters in 70 bree-
ding farme run by a technic-economic menaging board. Litter sizes were respectively 9.30 at birth, 8.15
at weaning and 7.1 when sold (Anonymous, 1988). This sample was not representative of average rabbit
breeding in France. Thése results only indicated the “hybrid® does' production potential in well run
farms. The growth of rabbits born from these does (Jouve et al., 1986) as well as that of the strain
from which the breeding males performing the final cross descended (Retaillesu and Baumier, 1986) were
also studied.
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An advantage in working with domestic rabbits was that problems of genetic variability coud be sol-
ved by turning to wild rabbits (¥lapins de Garenne") belonging to the same species. Arana and Zaragoza
(1987) described the genetic abundance of several wild rabbit populations. These populations were isola-
ted genetically islands. MNath and Rao (1985 a and b) compared the growth and carcass of these 2 kinds
of rabbits. Wild rabbits were lighter. At slaughtering they had a tower yield, thinner and less resis-
tence skin, and their meat possessed a higher Ph and water retention capacity. While West European
domestic rabbits were taken to descend from previously wild population (“lapin de garenne"), the ori-
gins of Chinese domestic rabbits was stitl argued upon. According to some authors (Chen, 1984) they we-
re tamed by the Chinese themselves about 2000 years ago, but others (Luo,1983) suggested that they did
not exist in ancient China. For the latters, rabbits were introduced at a later period by silk traders.
This hypothesis was supported by the specific diffusiion area of the Qryctolagus cuhiculus.

C. Comparison of populations and breeds

Table 18 shows the populations studied by different authors. In relation to the existing number of

rebbit populations and strains, the number studied was small. This sppeared particularly true with re-

gard to local rabbit populations which had only too seldom been taken into consideration. But there we-
re nonetheless a few exceptions (Matheron and Dolet, 1986 ; Rahumathulla et al., 1986 ; Kosba et al.,
1985). Many authors studied the New Zealand White and Californian breeds, but have these 2 breeds real
predominance in all countries 7 In the hypothesis that each of these 2 breeds being homogeneous, one of
them could serve as a point of reference ; but is this hypothesis truly feasible ? Although the number
of medium-sized breeds studied appeared relatively high, in reality it was hardly superior to the mum-
ber of giant races studied. Very few studies were carried out on small format breeds. Brun and Rouvier
(1984 and 1986) carried forword a study of genetic effects on features of litters descending from seve-
ral breeds. They assessed direct, maternal and grandmaternal gemetic effects, direct and maternal hete-
rosis among the 1077 (New Zealand White), 1066 (Californian) and 1088 (Small Russian) strains with
reference to a crossbreeding experiment carried out in 1971 and 1972.They carried forward their analy-
sis by assessing once more the same effects with reference to a crossbreeding experimént carried out in
1979 and 1980 between the 1077 and 1066 stains.

Table 19 shows a few results with regard to litter sizes. Litters from the New Zealand White were
almost always reported to be superior in size to those of the Californian breed.

These results within the New Zealand White breed itself appeared very unstable, denoting an impor-
tant degree of variability in breeding conditions. This breed was undoubtedly made up of a wide range
of populations, being present world wide, which did not have much in common except for the albino cha-

rartar littare neadirad by Hhuheidl dose wusra cunanip i i inad el
racter. Litters produced by "hybridt does were superior in size than those obtained form Mew Zealand

White does. Heterosis effects were hot worked out often enough. Direct heterosis on litter size varied
between 10 % arxd 15 %, except for Lahiri and Mahajan's experiments where it was negative . In tropical
countries (India, Egypt), the litter size of giant breeds (Grey Giant, White Flemish Giant, White Giant
etc..) was equal to or superior to that of medium-sized races (Affifi and Emara, 1987 ; Damodar and
Jakta, 1985 ; Cahiri and Mahajan, 1983 and 1984). There were other breeds the potential of which, compa-
red to medium-sized ones, appeared significantly interesting within the parameters of their breeding en-
vironment : the Soviet Chinchilla (Gugushvili, 1981 ; Lahiri and Mahajan, 1983 and 1984), the French
Silver which produced litter sizes comparable to those of a hybrid doe (Perrier and Chevalier, 1984)
and the Sandy race (Rahumathulla et al., 1986). With regard to the interest given for local rabbit popu-
lations, Matheron and Dolet's results (1986) deserved a mention.They have compared does descending from
various crossbreeding operations with local "Creole" does and New Zealand White does, in tropical com-
mercial breeding farms. The number of live born rabbits were respectively 6.72/6.21/6.71 at birth and 4.
54/4.42/5.14 at weaning. Local "Creole” does made up at weaning for their initial lower reproduction ra-
tes compared to does descending from crossbreeding attempts. The New Zealand White proved to possess a
high degree of adaptation. The results obtained supported the need of setting up a policy of genetic im-
provements to avoid poorly matched crossbreeding by taking into account certain quality features in
local populations.

Table 20 shouws results relating to growth and carcass composition. A wider range of results was
permitted following the consultation of Masoero's synthesis (1982) whose table presentation was adop-
ted. The results of Table 20 confirmed giant races! high growth rate and a less important rate of preco-
city (Auxilia and Masocero, 1986 ; Lukefahr et al., 1984). The French Sitver usually stood out for its
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good growth rate among wedium-sized race (Auxilia and Mascero, 1986 ; Desalvo and Zucchi, 1984 ;
Masoero et al., 1985 ; Perrier et al., 1986). This was equally true from time to time for the Vienna
Blue (Desalvo and Zucchi, 1984 ; Masoero et al., 1985). The Bourbonnais Grey, a rather small-sized, pro-
vided a better yield at slaughter than one born from a hybrid doe. Hybrid offspring often reported a su-
perior growth rate than the New Zealand White. Jakubec et al., (1985 a and b 1986) studied the genetic
weight components at B4 days basing it on 2 highly inbreed lines and their crosses. The authors made
uge of & model with direct additive effect, direct dominance effect, anxd grandmaternal additive effect.
Most effects were not significative because the number of animals involved was too restricted.

Only a few authors showed any interest in the fur of these animals. Rochambeau and Vrillon (1985)
carried out comparisons between the fur obtained from rabbits which did not undergo any mutation and
Rex rabbits. Furs tented do differ quite a lot from one another. To have any chance to obtain a good
quality fur, it was necessary to delay slaughtering. By changing from a summer nycthemeral rythm (16
hours a day) to a winter one (8 hours a day) when the animals were 9 weeks old, their 3rd coat was ful-
ly grown by the age of 17 weeks, 8 weeks later. By then, furs had achieved a good standard (Vritlon et

al., 1088), Tineasvy (1084) comnared Chinchilla and Californian rabbits and he reported that although

i., 550 IDRAtY FOA2  LompareS LATRERILLE ang LaItor TatdiIis ARG N Peporied nat aulnsugn

the former breed was heavier, the density of its fur was not as good as the latter one. At the end of
May, a lower percentage of Chincillias has finished shedding.

To conclude this revision of comparisons carried out between breeds,it was felt necessary to men-
tion the works of several authors on sperm characteristics (Amin et al., 1983 ; Dubiel et al., 1985 ;
Et-Ezz et al., 1985 ; Miros et al,, 1989). They studied the variations of classic parameters (quantity
ejaculated, motility, percentage of abnormal spermatozoons, etc) in relation to the buck race andlother
variation factors such as season. Differences were undoubtedly identified between breeds, but they we-
re not highly exploitable since the authors did not Link them with ®in vive" fertility differences.

D. Conservation programmes

Conservation of genetic resources in species of domestic animals aroused great enthusiasm some
years ago. A national data bank for farmyard animals was created in France (Arnold and Rochambeau,
1983). This mouvement permitted the study of various local breeds or populations, as it will be seen,
and to take an interest in their history (Data Bank (CONSERVATOIRE), 1981). This mouvement lost its ini-
tial importance, at Lleast in France. But the probiem continued to persist since available inventories
and studies carried out remained fragmentary in nature. Some populations and meeds have already or are
going to disappear and, as Lukefahr (1988) pointed out, popular breeds as the New Zealand White took

syar tha slara of lonal nanlations avan hafara thay yare avaluatad (ykafahr 108RY nronasad #a stan-
over the BueCe  ©F (1o0a. popiiatlions sven oefore (ngy were evaluated, Lugeranr {(GVE8) propesad (o stan

dardize the criteria by which races were studied and to set up a data bank.
Nowadays a number of ideas have originated from all the reflexion entertained on the theme of con-
servation :

1. why conserve ? What to conserve ? These questions remained unanswered. Conservation was supposed
to require the existence of an instantaneous consensus that must not be questioned. To conserve a
maximum degree of genetic variability within a species would be an insurance and a wager for the
future. But does genetic variability as it is measured nowadays correspond to reality ? Is it tru-
ly certain that there are no other potential reserves of genetic variability in the inexpressed
portion of the genome or in mechanisms still unknown ?

2. Man's influence on the evolution of domestic snimals has been predominant. It was regarded as unde-
sirable to discontinue this association animal/breeding - method/man.

3. To conserve populations, financing on regional, national and/or international. levels uwas regarded
as necessary. Light but efficient organisation to co-ordinate actions and to centralize informa-
tion was recérded as indispensable at the various levels.

4. Any project brinaing together breeders and rabbits towards a wetl defined objective should be con-
gidered as interesting. The conservation of a certain degree of variabiity among breeders and bree-
ding methods was regarded as a prerequisite to conserve genetic variability.
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IIT1 - MECANISMS

This section includes a study of subjacent physiological mechanisms, genetic promoters and selec-
tion experiments.

A. Mechanisms influencing litter size

The works of the Toulouse and Tours teams in France and the Valencia team in Spain supplied fur-
ther information on the biological components of litter size. The other component of fecundity, fertili-

A

ty, was strangely not studied at length.
1. Dvulation rate

Hulot and Mariana (1985) and Mariana and Hulot (1986) carried forward a comparative study on
breeds 1077 and 1066, selected at Toulouse in experimental conditions. The strain 1066 showed to be ad-
vantaged by 2 owvules compared with strain 1077. To give this difference an explanation these authors
studied preovulatory follicles and their growth. The does.of strain 1066 presented a bigger number of
healthy preovulatory follicles, There were no differences with regard to average size or surface, size
distribution or atresy rate in the follicles. But growth rate resulted to be higher in strain 1077. All
that did not nevertheless explain the differences in ovulation rates and researches were directed to-
wards studying differences in the rate of gonadotropic hormones receptivity. To complete, the availabi-
lity of several works on ovulation induction deserved mentioning (Hulot and Mariana, 1986 ; Fan et al.,
1986 ; Molina et al., 1987).

2. Embryonic viability

The number of implantation sites or the number of live embryos at a given age increased uith. ovula-
tion rate. The relation was generally curvilinear (Pla at al., 1985 ; Molina et al., 1985 ; Bolet et al.
lation rate did not exist. The relation appeared no longer curvilinear and embryonic viability seemed
to remain constant irrespective of ovulation rates. The effects derived from different ovulation rates
on embryonic viability decreased as gestation progressed (MOLINA et al.1987).

With a wider perspective, Pla et al. (1983) tried to locate the influence of embryo numbers on em-
brymonic visbility tsking into account other factors (embryo dimensions, weight of placenta

taking into account other factors (embryo d as,

weight of does, ete.).

live

The Toulouse team in collaboration with Jouy and his team extended the comparison of strains 1066
and 1077 to their embryonic viability (Torres et al., 1986 and 1987 a and b ; Bolet and Theau-Clément,
1988).Strain 1077 was endowed with a better viabiity, which was partly due to maternal uterine effects
and direct embryo effects. Strain 1077 blastocysts were bigger. According to Molina et al. (1987), that
did not explain the differences in pre-implantation mortality rates within the strains. But it was pos-
sible to come to different conclusions when different strains were compared. Bolet and Theau-Clément
(1988) observed a very precocious embryonic mortality in strain 1066, Was it the result of the ovules
not having been fertilized or a lower segmentation speed ?

3. Influence of consanguinity

Kliment and Jamriska (1985) measured the differences in litter size of does the inbreeding coeffi-
cient of which wvaried between 0 and 0.785. A 1 X increase in the rate of inbreeding corresponded to a
0.039 decrease in Llitter size ; that is, the equivalent of a 0,5 % decrease in the size of litters of
unrelated animals. These results were in coherence with others obtained in previous studies.

Zelnik (1984) measured the effects of inbreeding coefficients on the weight of individual rabbits.}
Their inbreeding coefficients varied between 0 and 0.67. A 1 % increase corresporded to a 0.24 X fall
in weight at birth, 0.38 ¥ at 8 weeks and 0.11 X at 24 weeks in relation to the weight of unrelated ani-
mals.
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4. Influence of number of nipples

The number of nipples constituted a measurable component of matermnal and grandmaternal effects,
According to Szendro and Kempits (1985), a bigger number of nipples appeared to be accompanied by an in-
crease in the litter size of live born rabbits found at birth and at weaning. The results Rochambeau et
al. (1988) obtained were different. These authors established a connection between ovulation rate and
total number of nipples across different breeds. Besides, Lukefahr et al. (1984) observed a direct hete-
rosis effect influencing the number of nipples. At the same time no connection was reported with Lit-
ter size. It was simply possible to establish a general tendency for lLitter size at weaning. Taking up
an idea first presented by Fieishhauer et al. (1983), it was observed that this tendency became signi-
ficant when there was a larger number of live born rabbits than nipples. Taking such a criterion into
consideration with regard to very prolific breeds could give interesting results.

B. Meat production

Ouhayoun (1983 and 1984) synthesized available knowledge on growth and develomnent of domestic rab-
bits. There existed a strong genetic variability between and within races. Adult Live weight largely de-
termined growth rate and precocity as well as body composition. He also analysed the influence derived
from environmental factors. Ouhayoun et al. (1987) analysed feeding factors in an other synthesis. The-

se 3 publications completed nicely Mascero's work (1982).

Researchers in the Toulouse team studied possible interactions between genotype and feed protein
levels (Ouhayoun and Cheriet 1983 ; Ouhayoun and Delmas, 1983). These two factors proved to have additi-
ve effects. In a comparison carried out between rabbits from a local population and offspring from a
particular strain being selected for its high growth rate, the latters achieved a considerably higher
final growth (+ 3 X). They also proved to be more efficient in processing feed (Gross Feed Efficiency :
6 X).Their carcass presented less fat (- 9 %) while showing more muscle tissue (+ 12 X) and less bone
(- 8%).
to produce heavy carcasses (1,8 -2 kg versus the usual 1.2 - 1.4 kg) from medium-sized breeds. The car-
casses of animals fed at lib., and slaughtered at 15 weeks old achieved a weight of 1.8 kg. This appea-
red to be the best of the solutions considered. Carcass costing per kg. increased by 22 % compared with
animals slaughtered at 11 weeks. Yield was improved (+ 9 X) but carcasses presented a higher rate of
fat. It was realised that such a delayed slasughtering enabled to gather better quality furs
{Rochamheaus and Vrillon, 1985). Taylor and Johneton (1984) nevertheless demonstrated that to obtain
maximm quantity of first quality skin on Rex rabbits, it was advisable to ration feed down to 75 % of
the original 'ad Libitum' supply.

Purchase of rabbit feed constituted the main source of expenditure for breeders making use of gra-
nulated feed. Gross feed efficiency was then regarded as an important selection criterion. Unfortunate-
ly gross feed efficiency was expensive to estimate and difficult to interpret, that explained why it
was often neglected by experimenters. Masoero (1982) established that the link between growth rate and
gross feed efficiency was not sufficiently clear for an efficient indirect selection policy to be wor-
ked out. This resulted especially true for fixed age tests (for example, 28-77 days). To make a better
use of this connection Masoero (1982) advised to work on age/weight tests (28 days up to 2,4 kg) or to
carry on control till a later age.

To achieve a closer analysis of gross feed efficiency Masoero et al. _('15‘185') worked out the consump-
tion rate maintaining constant weight (weight at the beginning and end of the experiment) as well as re-

sidual gross feed efficiency on a constant growth rate. Brun and Ouhayoun (1988) proceeded on similar
Lines.

C. Genetic parameters
khalil et al. (1986) compiled a bibliographical synthesis of phenotypic and genetic parameters de-

termining the characters for meat production in rabbits. Although this bibliogaphy was strangely incom-
plete, it provided a general view of genetic parameters in rabbits. The estimatfons put together by
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Khalil et al. (1986) are presented in Table 21 in the form of a diagram. Most times estimations of Llit-
ter size heritability were included between 0 and 0.4. The estimated distribution median did not ap-
pear clear. Estimatfems of the heritability of litter total weight varied during the same period wi-
thin a median of between 0.10 and 0.20. Estimations of the heritability in individual body weight ten-
ded to increase with age. The median was betow 0.20 in individual body weight at weaning and above 0.45
for data recorded after weaning.

Moreever, Khalil's synthesis (1985) confirmed the phenotypic and genetic correlations between the-
se characters. Litter sizes at different ages were correlated with one another as well as with total
Litter ﬁiiﬁhf.i'fﬁi‘vi‘ﬁ'ﬁél Doqy uelgm; at differen. ages ﬁl‘éSé‘ﬁLeu a pusluve correlation with each other
and a negative one with Llitter size. Masoero's synthesis (1982) remained the main reference with re-

gard to connections between growth rate and gross feed efficiency.

Table 22 presents a few estimations on heritability published after Khalil's et al. synthesis
(1986). The very high values estimated by Patras (1985) on the heritability of nipple number (0,89
clearly stood out.

D. Selection experiments

Until the Llast world conference on rabbit breeding (Rome, 1984) results of selection experiments
on rabbit performance were few. Since that year, the results of 5 experiments have been published. Se-
lection experiments provided good biological material to study the mechanisms controling zootechnic cha-
racters. Selection experiments were especially useful to carry out studies on genetic connections bet-
ween characters. New strains born out of selection experiments were eventually to be found in farm bree-
ding. At the same time, productivity in its various forms must not be neglected. Firstly, selection
experiments dealing with Llitter size will be analysed, then those dealing with growth rate, and final-
ly, mention will be made of other experiments going on or planned to take place.

1. Selection experiments on litte

Table 23 presents a synthesis of the 4 series of results available at the moment. The oldest expe-
riment was started in Toulouse in 1976 (Matheron and Poujardieu, 1984). A team in valencia (Estany et

, 1988) carried forward a simultaneous selection on 4 strains, two of which were concerned with Lit-
ter size at weaning. A selection experiment tock place in Tanzania (Mgheni and Christensen, 1985) and
an other in India (Narayaw et al., 1985).

The selection criterion was always litter at weaning, except for Narayan et al. (1985) who deci-
ded for litter size at 14 days after birth.Three strains were selected according to both their own per-
formance and that of related samples whilst two others were selected according only to their own perfor-
mance. The selection was performed on populations of more or less the same size (20 to 30 bucks and 120
does) ; except for Mgheni and Christensen (1985), but their experiment only covered & generations.
Three other experiments covered 6 to 8 generations, but selection with strain Vv in Valencia had only
been happening for. one generation. Data were worked out in relation to a control breed, except for Va-
lencia where estimations were calculated by a BLUP. Moreover, Mgheni and Christensen (1985) also opera-
ted on high and low strains. The levels of direct response varied between - 0.05 and + 0.35 offspring
per litter and per generation. Mgheni and Christensen observed a - 0.43 response in their low strain.
Estimations carried out on the realized heritability were between 0 and 0.30. Direct response was low

and varied from one experiment %o another. New estimstions based on the experiments teking place in

Valencia and Toulouse will perhaps provide less ambigous results in future. Various causes (low selec-
tion intensity, antagonistic effects in cpposition to direct and maternal effects, etc.) were put for-
ward by the authors in an attempt to find an explanation for observed responses being lower than expec-
ted.

The correlated response on litter sizes at birth was higher than direct response in one experi-
ment (Matheron and Poujardieu, 1984). It was similar to the level of direct response in another experi-
ment in which correlated response was studied (Estany et al., 1988). The level of correlated response
on individual Live weight at weaning varied from one experiment to another : positive for Estany's
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strain (1988), close to 0 for Matheron's and Poujardieu's strain 1077 (1984), negative for Estany's et
al. First mratiron of strain v (1984). Other correlated responses were studied by the Toulouse team.
Their selected strain (1077) presented a larger number of nipples (9,08 versus 8.856) compared with the
control strain (9077) (Rochambeau et al., 198B). The strain undergoing selection achieved a higher ra-
te of ovulation (11.4 versus 10.4). It also had a higher number of implantation sites and live embryos
at 14 days (9.7 versus 9.2 and 9.2 and 8.8 versus 7.9 respectively) (Bolet et al., 1988). The doe adult
body weight of the strain under-going selection was 10 X less than that of the control strain (Brun and
Ouhayoun, 1988). A comparative study of strains 1077 and 9077 had not long been started and it was ex-
pected to provide more elements on response modalities.

2. Selection experiments on growth rate after weaning

The results of 3 experiments were available. The first one had already been partially analysed by
Rouvier et al. (1980) in occasion of the Barcelona Conference (Fuente et al., 1984). The second one
took place in Tanzania (Mgheni and Christensen, 1985). The third one dealt with one of the strains rea-

rod in Valensia (Egtanv et al 1087y, Although ail authors apneared to agree for o selection based on

....... (Estany et al_, . Although atl autl appeared to agree e selection based on
the performence individual, their selection criteria were slightly different : daily growth rate in
Toulouse (between 28 and 77 days), individual live weight at 112 days in Morogoro, weight increase bet-
ween weaning and 77 days in Valencia. Their populations were smaller than previously (12 to 20 bucks ;
40 to B0 does). The direct responses observed were respectively of + 0. 83 g,+ 52 g, + 33 g. Mgheni and
Chistensen (1985) had observed a response of - 75 g in their low strain. The realized heritability had
been estimated between 0.11 and 0.31. These direct responses were coupled with a correlated response on
weight at 10 or 11 weeks and weight maintenance at weaning. These responses represented 1 X to 2 % of
the selected character average. Selection based on growth rate after weaning appeared efficient with
rabbits. Nevertheless the Llevel of observed responses was lower than expected. In an attempt to ex-
plain this difference the authors put forward possible antagonism between direct and maternal effects,
low selection intensity, etc.

There were no available data on gross feed efficiency for these strains. The correlated response
on litter size was positive in Estany's et al. experiment (1987) and negative in Fuente's et al.(1986).
To give this divergence in results an explanation, Estany et al. (1987) pointed out that strain B had
suffered health problems. An analysis of selection differentials on litter size of selected strains in
Toulouse would explain this negative correlated response (results not yet published). Beaides, both au-
thors observed a fall in fitness in the strains selected for its growth rate after weaning. The data pu-
blished by Torres et al. (1986 and 1987) showed that there was a larger percentage of does which never

5 i i i ntmain aalans Ammnndl e a6
managed to rear a litter of their own in strain B than strain A, the strain selected according to Lit

ter size at weaning. Elimination rate within does of strain B was higher than within strain A. Fuente
et al. (1986) reported similar observations. As Masoero (1982) remarked, the degree of fertility, proli-
ficacy, and longevity of strains selected for their growth rate aft'er weaning must not be neglected.

3. Other selection experiments being carried out or planned

Huang (1987) performed a diverging selection experiment on growth rate and gross feed efficiency.
Komatsu (1985) based its selection criterion on total haemolytic activity of the complement, whilst Mi-
roshnichenko (1984) chose coat density as his criterion. The results of these experiments did not ap-
pear to be available. '

In the occasion of the Budapest conference, 2 new selection experiments were presented in a joint
Franco-Spanish project. These experiments were performed on overlapping generations. The Spanish team
from Barcelona selected the does that bore litters with the highest total live weight, to start with ;
.in their following stage they kept the offspring reporting the highest growth rate after weaning (Valls
et al., 1985 Rafael et al., 1988). The French team from Toulouse carried out their selection according
to live weight at weaning per doe and per year (Rochambesu et al. 1988).

The amount of data resulting from selection experiments on rabbits was expected to keep increa-

eina.
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E. Elements determining the productive life of does

Rabbits are bred essentially for their meat. The majority of rabbit meat in Western Europe is pro-
duced to be sold on the open market. Therefore profit is obviously tied to Litter size and growth rate
of -the breeds reared. Revenue also depends on the productive elements of the life of does.; that {s,
their age at their first litter, number of litters a doe provides before its elimination, etc.. The ele-
ments determining the productive life of does are the result of a combination of genetic and non-gene-
tic factors. The effects of some of these factors will be analysed meking reference to different publi-
cations that became available in the last few years. The analysis shall give preference to genetic fac-
wors.

There are instances in certain countries where rabbits are bred with a different aim in mind : fur
production, meat production for personal consumption, etc... While still holding a certain amount of {n-
terest, in this case the analysis of a doe's productive life needs to be viewed from a different pers-
pective.

On one hand, a doels productive Life was taken to indicate the interval of time hatwsen its birth
and its elimination (natural or induced death) ; that is, its longevity. Some authors made productive
life begin with a doe's first mating. On the other hand, a doe's productive life was also taken to indi-
cate a doe's production within that period. The production was often broken down to small units. This
production was tied to several elements : age of reproductive maturity, age of elimination, fertility,
prolificacy, litter weight. Fertility wuas define as the percentage of does sctualy Littering in rela-
tion to total number of does being served. It was often estimated by working out the intervai of time
between the birth of 2 successive Litters. Estimations of this element were rather global in nature sin-
ce they depended on doe aptitude to be fertilized and on doe aptitude to follow the reproduction rythm
imposed by breeders. Prolificacy was the number of offspring making up a Litter, measured at birth and-

product of fertility via prolificacy, was defined as the number of offspring per doe being served. Fi-
nally, total litter weight was a function of litter size and individual offspring weight.

These elements in a doe's productive Life were tied with each other and interacted as a result of
the breeding methed applied., So,in & breeding farm reporting a high post-wesning mortatity rate,
Morisse (1986 and 1987 a and b) constituted "a posteriori® 3 litter samples in function of their viabi-
lity betueen birth and sale. Morisse singled out Litters with a viability rate above 85 X, included bet-
ween 65 X and 85 X, and below 65 X. The total number of offspring in the first sample was of 8,4 at

birth and 7,6 at sleyghtering. The litter total weight at slaughtering was of 14,9 kg. If for esach of

these variables the index of 100 was attributed to Litters with a high rate of viability, the other 2
groups would show the following values. Total number of offspring at birth : 113 and 115 ; number of Li-
ve offspring at slaughtering : 89 and 58 ; total litter weight at slaughtering : 89 and 59. It did not
seem possible to generalize the results of this study and therefore conclud'e, ag its suthor did,that
there existed a connection between protificacy and mortality rate before slaughtering. It was neverthe-
less a reminder that there existed a close connection between litter size at birth and at slauthtering
only white dealing with averages. Moreover, was not prolificacy only be enhanced when breeding condf-
tions permitted it ?

From a more general point of view, as Litter size at birth increased, the total rate of offspring
viability fell but Litter gsize at weaning and slaughtering presented an overall increase. This conclu-
sion wes reached following a critical analysis of the observations present in the bibl{ography. There
appeared to exist a minimum weight at birth and at weaning below which survival probabilities were ve-
ry low. Torres et al.(1986) studied the frequency of occurence of these fpuny! offspring at birth es a
function of Litter size. The average number of puny offspring was of 0.05 in litters of 6, 0.27 in Lit-
ters of 10 and 0.64 in titters of 14.In a different study, Torres et al. (1986) ghowed that at cons-
tant Litter size, the more prolific breeds bore the heaviest offspring at birth. They did not report
different post-weaning mortality rates in breeds with differing Levels of prolificacy. Besides, Torres
et al. (1988) had estahlished that live rabhits at glaughtering wers on averagse heavier at weanina bw
about 30 g (6 X average weight) than offspring dying at an earlier phase of the fattening up period.
" These observations confirmed that even if viability decreased in a negative relation to prolificacy, it
appeared interesting to incresse prolificacy through selection, if breeding conditions were to atlow it
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1) Comparison of elements determining the productive Life of does from several genotypes

Coudert et al. (1984) and Coudert and Brun (19856) compared the productive lives of does descen-
ding from straine 1077 and 1066, and does born out of crossbreeding experiments between these 2 strains.
They observed significant differences between the resulting strains.Strain 1077 reported a better longe-
vity then strain 1066. Instances of elimination in strain 1077 were mainly due to mortality. Does from
strafn 1066 were not as sound healthwise. Instances of elimination were mainly the result of induced
death. Whole litters disappeared between birth an weaning in strain 1066. Crossbred does reported an in-
termidiate rate of visbility. It was unusual to find no heterosis in this “adaptation® character.

Torres ot al, (1088 and 1087 comparaed different elements in the produstive life of does from
strains selected in Valencia. They also reported differences between their 4 strains with regard to lon-
gevity or causes for elimination. Strains selected for their litter size reported & better longevity
than strains selected for their growth rate. Synthetic strains of recent creation reported a better lon-
gevity than older strains.Henriksen (1982) observed a higher mortality rate in a Rex strain than in a
Danish Landrace strain bred in identical conditions.

2) Other variables in the elements determining productive life

The analysis shall be limited to the factors being potentially interactive with the genotype. Le-
bas and Coudert (1986) studied the effect of the age at which sexual initiation took place (15 to 20
weeks) on the elements in the productive Life of does from strains 1077 and 1066. They concluded that
the age at which sexual initiation tock place had no effect on the elements the expression of which
took place at a later period. Strain 1077 was more precocious than strain 1066 ; its fertility rate at
15 weeks was higher.

Grobner et al. (1985) arranged for does of different formats to be reared on diets which were mo-
re or less rich in calories and proteins. Due to the small size of the sample the results could not be
taken as fully representative. These results constituted however an interesting working hypothesis. As
the format of rabbits increased, their ingestion capacity increased more than proportionally which
woiuld enable them to take better advantage from feeding being low in calories and proteins. Ceruers et
al. (1987 a and b) and Martinez et al. (1987) varied either the nourishing value of the diet or the
rythm of reproduction. These 2 factors altered the weight of does and it would be interesting to compa-
re several genotypes in equivalent conditions.

Brun and Poujardieu (1986) tackled the problem from a different perspective. They looked for crite-
ria which would outline the productive lives of 223 does from 4 different genotypes. They discrimina-
ted between Litters from unipara does which were to be eliminated ; litters which preceeded any eliminae-
tion and other Llitters of different parity. The more distinguinshing characters were does live weight
during palpation and does live weight fluctuations at the start of reproduction cycles. However, none
of the criteria considered permited to predict the length of their productive Lives,

The productive Lives of does progress as a rule within a series of agressions. Breeders are respon-
sible fot_‘ the majority of these agressions by forcing does to follow intensive rythms of reproduction,
by keeping them in poorly ventilated sites, by overruling social and reproductive behaviour traits,
etc... vastrade (1985 and 1986) described these behaviourai traits and outlined their complexity. what
happened when breeders' practices clashed with these behavioural traits ? It has already been illustra-
ted that there existed differences between genotypes with regard to their rate of adaptation to particu-
lar breeding environments. In collaboration with Coudert, Poujardieu stixdied the resistance rate of a
sly at each generation part of the animals formimng the sample. The consequences of this agression we-
re assessed all along the does productive life. This procedure was repeated dur.ina 3 consecutive genera-
tions. Contrary to what previous data suggested (Coudert and Lebas, 1984), preliminary analyses of the
ney data obtained from this experiment indicated that does surviving the coccidia agression were as pro-
ductive s does not undergoing the agression (Poujerdieu and Coudert, unpublished results), although
the weight of the former group was inferior to that of the latter one. The agression did not prejudice
the expression of a good rate of productivity. It did not hosever enable them to disclose the resistan-
ce level to non-specific agressions.
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The association of productivity and longevity within the same animal has been the aim of meny rab-
bit breeders. To study the mechanisme permitting such an association, the TOULOUSE team (Rochambeasu,
1985) created a strain from 16 "hyperfecund" does selected from French commercial breeding farms. An
vhyperfecuxd® does was defined as a doe having reared up to weaning, a significantly higher mmber of
offspring per time unit during its productive life than other does in the same farm did. Selected “hy-
perfecund" does had terminated between 6 and 25 Llitters. In a farm where does had reared up to weening
an average of 25 offspring in 6 months (length time elapsing between the first and last weaning), an
“hyperfecund" doe would report an average of 50 offspring for the same period. The farms at which the
Yhyperfecund" does were selected kept their own performsnmce records. The strain had already baen clo-
sed and the homogenisation and study phases were to start.

1V, METHODS FOR OBTAINING AND PROMOTING GENETIC IMPROVEMENTS

This theme was dealt with by 56 publications. Most of them were concerned with the applied as-
pects for obtaining and promoting genetic improvements. Nearly two thirds of the publications in the

camnle camn  from QM"\ taly ar France, This samnle gave prominence to a snecific production araa, The
Sample came om ance. sample gave prominence to g gpecit Procuetion area, e

present synthesis is also concerned with this area of rational breeding.
A. Methods of obtaining genetic improvements
1) Theoretical aspects

Geneticians in applied genetics working on rabbit selection make full use of all the means quanti-
tative genetics provides them with. It was not possible to present a full synthesis of the achieve-
ments in quantitative genetics for the last 4 years, so that only a few publications dealing strictly
with rabbit breeding were considered.

The Valencia team (Estany, 1987 ; Estany et al., 1988) analysed the advantages derived from the
utilization of a B.L.U.P. (Best Linear Unbiased Predictor) to determimne rabbit selections. With re-
gard to the indices using the performances of related snimals as they were made use of in TOULOUSE and
VALENCIA, the BLUP also took into consideration the wheole range of relations, particularly the rela-
tions on the male side, which could nevertheless be equatly accounted for with classical indices. The
complexity of the calculations resulting from the utilisation of the BLUP in related populations often
ted suthors to neglect inbreeding. The BLUP also permitted to perform analyses of selection experi-

manks fQamamaars ond  Yamearhs 100L . Egtamye 1087 . Cobavar ot af 1007 amd 410080Y  butk thana uas tha
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need for a prior estimation of the rate of heritability of the selected charscter to be available
(Thompson, 1986). tThe BLUP was particularly useful to assess indirect responses and study the connec-
tions between different characters. Starting off with a series of genetic parameters on 2 Egyptian popu-
lations, Khalil et al. (1987) worked out several indices to improve doe pc;fornance before weaning or
individual live weight at 6, 8 and 12 weeks. Instead, Campo (1984) used the genetic parameters his
bibliography provided him with and he set up a model for the selection of 2 strains.The first one was
selected according to its post-weaning growth rate and Litter size at weaning. This strain was to provi-
de a terminal cross buck. The second one was selected, with a multiplicative index, according to Lit-
ter size at weaning and individual live weight at weaning. This strain was to provide a terminal cross
doe.

This termminal cross doe, improperly called "hybrid*, was produced by the crossbreeding of a buck
from one strain and a doe from another strain. This doe performance was the result of a combination of
direct and indirect genetic effects and envirommental factors. This doe being crossbred, direct ef-
fects as well as maternal effects presented heterosis effects. The simpliest strategy to adopt to impro-
ve this doe's performance woutd consist of choosing strains between which there existed heterosis
effects and so0 select these strains for their eventual complementary characters. That was the strategy
employed in Toulouse to obtain the crossbred doe 1067, the point of departure being a buck of strain
1066 selected according to litter size at birth and a doe of strain 1066 selected according to titter

size at uesning. A more original strategy uculd consist of selecting strains 1044 and 1077 accordinm tn
size at weaning. A more original stratedy HWOULG Consist o7 sSelactling strains W88 anc -ih ]

the performance of crossbred does 1067 and 1076. Brun (1984 and 1985) formulated a model of existing in-
teractions between the genotype of a single animal and that of ‘the “partner's population®. It was the
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generalisation of the concept of interaction between genotype and environment that required the clas-
sing of single animals and variability between descendants to be modified. Brun (1984) chose as indica-
tor of this interaction the coefficient of the general aptitude to combine in crossbreeding against the
general aptitude to combine within a strain. According to bibliographical sources, a slightly heredita-
ble character which was sensible to heterosis effects and had been selected for a long timem, helped to
make up the conditions favouring the occurence of an interaction. In this case the correlation between
the 2 general aptitudes to combine would be low or negative and there would be a greater rate of gehe-
tic additive variability in crossbreeding than within a strain. It would be possible to advance the hy-
pothesis of a connection, not linear in nature, between intra and inter strain additive effects.

2) Applied aspects

Genetic improvements constituted a mystery for a lot of rabbit breeders. It was then important to
demystify it while showing that it remained the domain of professionally trained experts. At present
rabbit breeders can no Llonger be their own geneticians, even if a good range of articles wade serious
efforts to vulgarize this domain (Blasco et al., 1984 ; Campo, 1987 ; Randi, 1984 ; Rochambeau, 1984 ;
Rouvier, 1983 ; Samoggia, 1985 ; Tsepkon and Mastak, 1984 ; Zucchini, 1986 ; etc.). Although computers
provided rabbit breeders with a valuable aid to run their breeding (Gamberini, 1985 ; Masoero, 1984 b),
genetics remained a highly complex area.

A description of the schemes for genetic improvements was indispensable to enable rabbit breeders
to become properly informed. This was a sphere where anything had yet to be done. The few available ar-
ticles (Holveck, 1986 ; Le Boucher, 1987 ; Palenzona and Pippa, 1984) were incomplete.

B. Promoting genetic improvements
1) Preliminary remarks

The promotion of genatic improvements obviousiy impiies the existence of genetic improvements to
promote. The selection of strains employed in promotion practices remains an indispensable prerequisi-
te, although at present rabbit breeds in France, Italy and Spain are mainly concerned with the sanita-
ry probleme related to promoting genetic improvements their animals may suffer. As sanitary problems
lose their importance, the mafn West Europesn rabbit selectors will feel more commercially induced to
take an active interest in a swift evolution of genetic differences. A good commercial dynamism and in-
telligent utilization of heterosis effects will no longer be sufficient. Matheron and Poujardieu (1084
a) had already raised this problem, but little progress had been done since. One can feel nothing but
uneasy a8 it is learnt that in Northern Italy there was a promotion of sperm paleas obtained from
straine “selected™ according to their health or their aptitude to donate semen. Artificial insemina-
tion can considerably promote genstic improvements in rabbit breeding, but only subject te 2 condi-
tions. There were a few technical problems that needed solving first, they would otherwise risk to pre-
vent the achievement of the necessary level of economic profitability if they were not solved on time.
It {8 then necessary to promote the sperm of bucks belonging to coherent genetic schemes. The simplest
approech would consist in integrating artificial insemination in existing networks.

buring the 70's, pyramid networks for the achievements and promotion of genetic progress were set
up in Western Europe. A similar evolution took place with regard to poultry and pigs.The operating prin-
ciple of these networks was simple : a selector built up a significant amount of genetic achievements
in seversi straine. These straine were seiected for specific groups of compiementary characters. Some
were directed more towsrds prolificacy and fertility, others towards body growth and gross feed effi-
cloncy. That wes the last step at the peak of the pyramid in selection ties. The number of animals from
these strains were subsequently incressed and crossbred within single or multi-level promotion net-
works. A network was made up of several multiplier herds. The aim was to obtain a buck for terminel
cross snd a crossbred doe, known as hybrid, which were to be introduced in commercial rearing farms.
Commarcial resring farms formed the base of the pyramid. The schemes used to produce important batches
of homogeneously performing animals. They played as essential role in the rationalisation of rabbit
breeding in Western Europe to an squivalent degree to that granted to the producers of granulated feed
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and of other kinds of accessory material necessary for rabbit rearing. These schemes also presented
drawbacks. They used to become efficient schemes for the spread of sanitary problems. As trust between
rabbit breeders and dealers in animals for reproduction began to wesken, the situation worsemed rapi-
dly. Rabbit breeders no longer dared to buy outside animals. They were frightened of possible sanitary
difficulties arising from the introduction of new elements within their own animals. There was a strong
temptation to carry out self-renewal, which consisted in the utiiisation of a femsle derived from the
crossbreeding of a daughter from a terminal cross buck and & hybrid doe. Nevertheless, with reference
to the experience of a French breeding farm Roustan et al.(1986) showed that self-renewal brought about
a fall in performance. Although rabbit breeders had the impression that this was the least expensive so-
lution, no definitive conclusion should have been reached before a fully fledged sconomic snalysis wes
carried out. Despite the sanitary and renewal problems investigated, pyramid schemes undoubtedly remai-
ned the best available means to obtain and promote genetic echievements for all rabbit breeders who had
invested considerable amounts and were after a high level of productivity. An intelligent utilisation
of artificial insemination could lead to substantialy improving the efficiency of pyramid schemes over
the next few years.

However, this model for a rational and intensive production was by no means the only available one
in Western FEurope or in the world. For systems which, although rational, were bagsed on extensive formu-
las, the productivity Llevels aimed at were much inferior. There were other schemes available desling
with the achievement and promotion of genetic progress. It was possible to observe that during the last
few years there has been a return to puré breeds in France, Italy and Spain. A simple crossbreeding bet-
ween two breeds, if well formulated, could provide a breeder with a reasonable rate of productivity and
it simplified renewal problems. For other countries wishing to develop rabbit breeding, the importa-
tion of a pyramid scheme was not necessarily the best solution. Difficulties of adaptation to local
breeding conditions faced by imported animals could constitute a factor limiting comidel"tbly the ex-
pression of their genetic potential. At each instance a comparison with local rabbit populations should
be urged, which could reveal quite surpsising results (Matheron and Dolet, 1986). With reference to the
project set up in Mexico, selecting local breeds proved worth its while (Lebas et al., 1985).

2) Applied aspects

At the Rome Conference the Toulouse team (Roustan and Poujardieu, 1984) had presented a new sys-
tem to promote the strains they had selected in experimental conditions. This system, known as demulti-
plication, was analysed in its theoretical implications (Rochambeau and Matheron, 1986). The addition
of a sunblementary multiplication tier hed increased the promoting power of the scheme by a factor of
15. It was also important to check the quality of the animels produced. That uas the objective that the
Control Committee for Demultiplication, located under the direction of the French Ministry of Agricultu-
re, attempted to obtain (G.I.E.Midi-Pyrénéen Lapin, 1986). At the same time the French Producers' Natio-
nal Federation (FENALAP), anxious about the sanitary problems which had appeared in commercial rearing
centres proposed a Veterinary Chart for the Production and Utilisation of Breeding Animals

However, this model for a rational and intensive production was by no means the only availasble one
in Western Europe or in the world. For systems which, although rational, were based on extensive formu-
lag, the productivity levels aimed at were much inferior. There were other schemes available dealing
with the achievement and promotion of genetic progress. It was possible to observe that during the last
few years there has been a return to pure breeds in France, Italy and Spain. A simple crossbreeding bet-
ween two breeds, {f well formulated, could provide a breeder with a ressonsble rate of productivity and
it simplified renewal probiems. For other countries wishing to deveiop rabbit breeding, the importa-
tion of a pyramid scheme was not necessarily the best solutfon. Difficulties of adaptation to local
breeding conditions faced by imported snimale could constitute a factor Limiting corsidersbly the ex- -
pression of their gepetic potential. At each instance a comparison with local rabbit populations should
be urged, which could reveal quite surprising results (Matheron and Dolet, 1986). With reference to the
project set up in Mexico, selecting local breeds proved worth its while (Lebas et al., 1986).

27



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

2) .Applied aspects

At the Rome Conference the Toulouse tesm (Roustan and Poujardieu, 1984) had prasented a new sys-
tem to promote the strains they had selected in experimental conditions. This system, known as demulti-
plication, wes analysed in its theoretical implications (Rochambeau and Matheron, 1986). The addition
of & supplementary multiplicatfon tier had increased the promoting power of the scheme by a factor of
15. It was also important to check the quality of the animals produced. That was the objective that the
Contrel Committee for D-Jltip(icatim, Located under the direction of. the French Ministry of Agricultu-
e, attempted to obtain (G.1.E.Midi-Pyrénée Lapin, 1986). At the same time the French Procucers! Natio-
misi Faderstion (FENALAP), anxious about the sanitary probiems which had appeared in commercial rearing
cantres proposed a Veterinary Chart for the Production and Utilisation of Breeding Animals (Morisse,
Win ¢ Francois, 1986). These 2 initiatives were complementary to each other. They presented several
poleine in common which are going to be illustrated.

- Thewe fnitiatives were stipulated by contract, contrary to wat happened in Spain (Catalogne) where
there sxisted leaa! regulations.
- Breeding animals from different tiers were tattoed and accompanied by a birth certificate.
Multiplication breeding farm had to keep an irddividual technical menagment.Individusl technical menag-
mont had to account for every litter of every doe in the farm. The results were then made available
for fnapection to the Control Committee. The results from breeding farms being part of the demultipli-
cation networks are presented on Table (25). It is regretted that the size of the sample of commer-
cial breeding farms was so small. These results attempted to take into consideration most of the bree-
ding centres of all recognired networks with regard to demultiplication and muitiplication tiers,
Breeding farms dealing with multiplication were regularly paid visits by a committee of experts who
assessod if all necessary conditions were fulfilled to produce high quality breeding animals.
Following the visit to the breeding farm and having analysed the records kept on each animal, the Com-
mittee granted the breeding farm for multiplication a provisional statement of approval.
Mombership to either of these 2 institutions required the fulfilment of a few more technical obliga-
tions. These 2 compiesentary actions contributed to graduaiiy re-establish confidence between rabbit
breeders and farm animal dealers.

However, there existed differences between the 2 institutions. The Demultiplication Control Coamit-
tee only took iInto consideration networks as a whole, and it was a whole network that became recogni-
zed. On the contrary, the FENALAP took into consideration each individual element making up a network

and granted ssnarate certificates to each of them. However, a multiplication breeding site within a net-
work could not be swarded recognition unless the selection breeding farm mon which it depended had al-
ready been awarded recognition. It was thought Likely that these 2 institutions may be merged in the co-
ming years to give a unified procedure dealing with the recognition of networks operating to obtain and

promote genetic progress.

Also the underlying operationsl principles of the 2 institutions differed on a particular point :
their sanitary diagnosis. Morisse, who worked out the setting up of the FENALAP, supposed that the sani-
tary well-being of a doe was largely determined by that of the litter from which it descended. He then
recommended not to breed stud animals from Litters reporting a mortatity rate sbove 15 X during the pe-
riod between birth end weaning. Poujardieu (1986) tested this hypothesis by analysing the productive Li-
fe of 1500 does with regard to the features of the litters in which they were reared. The 2 factors he
corsidered + Litter size at birth, number of dead offspring between birth and weaning - only sccounted
for 4 X of charecter overall variabiiity in the productive Life of these does. In the conditions of pro-
duction discribed by Poujardieu (1986), Moisse's hypothesis could not be corvalidated.

C. Analysis of results from commercial breeding farme
1) General principles

What researchers in applied gnetics working on rabbits were aiming at was to increage the animal
rate of adeptation with regard to breeders' requirements. These requirements may vary from breeder to
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breeder : an actual income in Western Europe, a high quantity meat for self-consumption in Mexico, etc..
To assess the extent this objective had been achigved, it was necessary to take down the data retating
to the technical and economic performance from a sample of commercial breeding farms.

The first part of the analysis was concerned with the technico-economic management of the farms.
For a pre-determined length of time (for example, a week) breeders reported the rumber of mating ses-
sions, number of does gone into littering, number of tive and still born offspring, number of rabbits
at weaning, number of animals sold..., quantity of feed purchased, ect.. Yearly technical and economic
results were extrapolated by means of a series of formulas centred round 2 basic units : the doe and
the “littering cage" (Ycage mdreW), Doeg were zootechnic unite the definition of which wae clear, WLt
tering cage were zootechnic units the meaning of which was a little more complex. A "Littering cage®
consisted of a cage provided with a nest box. It was not until a long time ago that does spent their
whole productive Llife in the same cage. Since the introduction of "pre-delivery cages" (“cages de pre-
cheptel”) and "in-between-delivery cages" ("cages d'attente") rabbit keepers have been able to have a
higher number of does than "littering cages™. The target of this operation was to render irwestment wmo-
re profitable, At present "littering cages" do not represent exactly the same thing from one breeding
farm to another ; on the whole, a "littering cage" was made up of “pre-delivery" and "in-between-delive-
ry" cages. This confusion made comparison in time and space difficult. Despite these drawbacks, techni-
co-economic managements provided interesting results as it will be seen further on. Several technico-
economic managements were estalbished in Spain (Cabrero and Tarafa, 1984 ; Valls,1986) and in France (A-
nonimous, 1985 and 1986 ; Henaff et at., 1987, Yoncourt an Nicaud, 1987). Kiroshnichenko et al. (1981)
further supplied the results from 10 well-run breeding centres in the USSR.

The second approach was concerned with individual technical management, in which the registered
unit was the single doe. Every month rabbit keepers recorded all significant information relative to
each litter being weaned. Technical results were calculated over variable periods (months, quarters,
years, etc.). They were most often expressed "per doe" and occasionally “per littering cage®, This was
the approach employed in France ("Controle de Performances en Ferme INRA-ITAVI) and in Spain (Programa
de Control de Rendimientos en Granja). Available results were published more mor less regularly (Ra-

fael et al., 1982 ; Rafael, 1984 ; Rafael et al., 1988 ; Anonimus, 1986).

. These 2 approaches complemented each other. The first one was simple in nature and could be em-
ptoyed in @& large rumber of breeding farms. The second one was more complex in nature and the number of
breeding farms employing it was smaller. This second approach supplied exclusively technical results
though more elaborated. The valorisation of these approaches took place at different levels : at bree-
ding farms, networks of breeding farms on a local and national level scale. Resutting files were then
used to compile synthetical (Henaff et al., 1986 ; Koehl and Magdelsine, 1986) or more analytical stu-
dies (Poujardieu, 1986 ; Roustan et al., 1986 etc...).

2) Analysis of results obtained from GILATAP sample between 19764 and 1986

Table 26 presents the evolution of technical and economic resuits in a sample of French breeding
farms between 1974 and 1986. This sample included some well-run breeding farms, but it would be possi-
ble to reach much higher standards. The productivity rate per doe has been stagnant since 1982, after
having being improved since 1974. This result was the outcome of a shortening of intervals between Lit-
ters, a rise and then a stabilization of Litter size at birth, an increase in pre- and post-weaning mor-
tality rates. Instead, productivity rate per "littering cage" continued to improve as a result of the

increase in occupation rate of the cages. However, it has already been pointed out the difficulty of
carrying out comparisons over long periods of time, the definition of & #littering cage" having alte-
red between 1974 and 1986. Renewal rate almost doubled during this period. Finally, merging on feed ex-
penditures increased positively between 1974 and 1986, but the rate of increase has been lower than the

rate of inflation since 1982,
This short analysis calls upon researchers of genetics applied to rabbit breeding to intervene.
The stagnation of Llitter sizes at birth was alarming. Was that meant to reflect a lack of selec-

tion with the strains employed for reproduction purposes and a generatization of practicing self-rene-
wal ?
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The rise in pre- and post-weaning mortality rates wes a consequence of degrading sanitary stan-

. dards within breeding farms. Among ‘the factors contributing to this degradation it was possible to in-

clude the uncertain sanitary state in which purchased animals were at times to be found, but also the

gradual abandorment on the part of meny rabbit breeders of basic hygene rules and prophylactic measu-

res. However, it must be pointed out that errors in the conception of buildings and equipment used for
rabbit breeding considerably complicated some rabbit breeders' task,

The rise in .the occupation rate of ceges, and the shortening of intervals between littering ses-
sions appesred to produce still now badly assessed zootechnic consequences.

The increase in the renewal rate indicated that does seemed to have difficulties in adapting to
the more intensive rythm of utilization and to the worsening breeding conditions. The productive lefe
of does needed to be studied in its entirety more than ever before.

Since the beginning of the 80's, rabbit breeders' profit margins have progressed in France less
fast than inflation. To maintain a stable level of income rabbit breeders have been bound to imorove

their productivity rate. In what way can genetics give its contribution in the context that has just
been outlined ?

CONCLUSTON
1) What are the priorities for geneticians working on rabbits

Since rabbits were animals bred to produce meat, wool or fur, geneticfans 'ultimate aim was to
heighten the animals adaptation rate to their keepers' requirements and to the environment in which rab-
bits were reared. In order to fulfil this objective geneticians were bound to consider the best ap-
proach to obtain genetic improvements and how to carry out their promotion into commercial resring cen-
tres. To achieve a better understanding geneticians studied simuitaneousiy the genetical and physiologi-
cal mechanisme determining meat, wool and fur production. The creation and promotion of genetic improve-
ments were often privileged as geneticians were wotivated by breaking new efficiency bounderies. The
study of the mechanisms nevertheless remained unavoidable to understand and judge to what extent the
creation and promotign of genetic improvements was beneficial. Due to their small size and short inter-
vals between generations, rabbits were regarded as an ideal model for the study of genetics in domes-

tic masmals. Rabbits were nevertheless a species of snimsls by far less well-known than mice, the for-

mat of which was significently less conspicuous. It was therefore necessary to carefully select what
seemed to award rabbits a better rating as an ideal study model than any other animal species. Subse-
quently, it was important to regularly provide researchers involved in the study of other species the
resulte obtained with rabbits and to make sure they were being included in the main bibliographical abs-
tracts. But it was indispensable to call for a true international collaboration because of the Low num-
ber of teame working on rabbit genetics worldwide.

2) Productivity and reproductive life

Every breeding environment made use of one or several production factors having inevitable side-ef-
fects. The supply of stud animels and the promotion of genetic improvements could not be easily guaran-
teed with regard to breeding farms in developing countries. Envirormental features often forced upon
the animals hard cilimatic or nutritionai constraints. Ih European rational breeding investments in si-
te infrastructures and overall equipment were important. Rabbit keepers tended to overlook certain envi-
rorment factors within their sites (temperature, hygrometry and air flow, etc.) and expected rabbits to
adapt. Renewal costs were equally to be fully considered, for rabbit keepers introduced an average num-
ber of young new does every year equal to 1.5 the number of pre-existing does.

required an outlook going beyond the immediate performance, and calied for a study of performances all
along a doe's productive Llife. ALl events taking place during the period spenning between the moment
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ovules were fertilized and the first time does were served were largely responsible for mt ra:
tes of performance during future does productive Life. Nowadays priority is granted to studying the con-
-ditions in which bucks and does spacifically bred for reproductive purposes ought to be reared. The uni-
ty of time to choose to carry out comparisons smong different rabbit populations must be their producti-
-ve life in all its entirety. To [imit observations to only one or & few Litters can provide contradie-
ting results. Possible interactions with the breeding enviromment must not squatly be neglected. For a
comparison between 2 populations to be complets, the analyses should be performed while maintaining the
rabbits concerned in their original breeding environments. Both the breeders and the environment they
constructed at their rearing sites constituted s series of aggressions forced upon rebbits : intensive
reproduction rythm, unbalanced diets, excessive heat, eic.. To counteratiack these aggressions snimais
activated specific and non-specific means of resistance of differing natures. Performance rating du-’
ring rabbits' productive life was a good indicator of the degree of adaptation to their breeding envi-
rorments ; that is, their ability to activate their means of resistance.

In the case of Angora rabbits, the primary objective in their productive (ife uas wool production. -
"The productive and reproductive mspects in the Life of rabbits were not ily connected. The cha-
racteristics of the reproductive Life of the different breeds of Angora rabbits constituted a factor Lli-
witing the creation and promotion of genetic improvements. Artificial Tnsemination opened up interes-
ting new perspectives. However, it must not be forgotten that it also created technical problems -the
ratio between the number of Llive born offspring and the nusber of bucks volunteered for insemination
was still low - and economic problems -how much did it cost to perform artificial insemination em-
ploying fresh semen, refrigerated semen and frozen semen ? If artificial insemination turned out to be

more expensive than natural covering, how far would it be supported ?

3) Interactions between a gene and the genome in which it found expression, or between 2 genomes

Rabbits were a good model species for the study of these interaction problems. The Rex end Angora
genes were 2 mejor genes determining fleece structure. Studying their effects in different genomes
could be easily accomplished thanks to the small size of rabbits and to their short intervais between
generations. The analysis did not, and must not, stop with the evaluation of fleeces' features. It in-
cluded the whole range of production cherscters (litter size, grouth, etc...).

In their rationatility, a good number of European breeders made use of cross-bréd does. It was the-
refore tempting to employ a selection scheme of a recurring and reciprocal nature to select basic

straine, Using cross‘brad does! performances - messurad at commarcial hreading centrae to gelect hasic

SITAINS. VEBINg Cress-orec pRrToTRENCes FMRARUTSC ST COEmArCIas ey conires 10 sovect

strains - further permittad to carry out a selection according to the rate of adaptation to breeding
conditions at commercial sistes, )

Having obtained transgenic animals was not an end in itself. Expression-and transmission modali-
ties of artificially inserted genes in a new genome were poorly known. To study them a large mumber of
animals would have to be observed. Once more, rabbits appeared a good model to perform the transfer of

. transgenic animals from the laboratory to commercial breeding centres.

&) Assessing the results obtained by teams using rabbits as a biological model

Several teams were studying some very subtle mechanisms operating in rabbits, but their results we-
re seldom assessed by the teams working on rabbits' production, It has just been safd that there was s
shortage of teams whose mewbers specifically studied the gehetical and physiological mechanisms deterwi-
ning meat and wool production in rabbits. Could it not be possible to combine the approaches of these
two kinds of researchers ? Immnogenetics provided a particulariy clear example. Immunity rasponses
constituted an importent component of rabbits® response to agression. Transmission modalities of immni-
ty responses were then to attract the interest of researchers dealing with applied genetics. Indeed, ma-
ny teams studied rabbit fmsunology. If the next world conference on rabbits §s to take place, as presu-
med, in the USA, ocught not representatives of some of these teame he invited ? Thie attemnt of aopen-

ness should also be applied to other disciplines.
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‘Rabbits belong to a small animal species with regard to both their size and economic importance.
To meke the best of their small siae without being too conditioned by their Limited economic importan-
ce, researchers in applied genetics ought to adopt a more open approach towards other disciplines. This
opsning demanded the creation of a dialogue among the teams who were operating in different countries,
but also with peneticiane desling with other species of domestic animals, as well as specialists in
other disciplines taking an interest in rabbits, and teams using rabbits as as biological model.
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Table A - Abbreviations of the name of breeds and strains

BUF

BLG :
BLR :
BLY :

BRG

CHI

CZW :

DNW

DUT :

FOW

GCH. :

GZW :

used in the tables

: Bouscat Giant
: Burgundy Fawn

Baladi Grey
Baladi Red
Baladi Yellow

: Bourbonais Grey
: Californian

Chinchilla
Czech Albino

: Danish White

Dutch

: Flemich Giant White

: Florida White
: French Silver

Giant Chinchilla

: Glant Grey
¢ Giant White

Giza White

MRG :

PAL :
PZG :

KUS

CUN :
ELC :
HYL :
NOR :
PRO :
RVK :
SOL :
ZIK :

Moravian Giant

: New Zeland White

Palomio
Pezzata glant

: Russian Angora

: Small Russian

: Sandy

: Soviet Chinchilla
: Turingia Chamois
: Termonde White

: Vienna Blue

+ UVienma White

Cunistar
Elco

Hyla
Noxfolk
Provisal
RVK White
Solaf
Zika

Table B - Abbreviations of the name of traits used in the tables

TLS

.

BLS :

WLS

Y7TQ -
Niad . IedLLEL Bl Al A W

w -

Litte

si

Total litter size
Birth litter size

: Weaning litter size
SLS

Slaughter litter siz

e
TEtrtraw mima ot w waeks

W h‘

WLV : Weaning litter weight

IV _: Individual weight

WIW
SIW

.
-

XIvw :
AIW
G

Weaning individual weight
Slaughter individual weight
Individual weight at x weeks
Adult individual weight
Post weaning growth

Average dally food

ADF.:

ADG : Average daily gain
FCR : Feed conversion ratio
GFE : Gross feed efficiency
LFE : Litter feed efficiency
TGR : Total growth rate

DRP : Dressing percentage
FTP : Fat percentage

KDF : Kidriey fat

INP : Lean percentage

MBR : Meat/bone ration
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Table 1 - Numbers of papers per theme and per country asbout Angora rebbits' genetics

T - 'é T v 2 oy > 1 -
Factors of varistion 1 8 - - - 2 ‘15 = - - 1 - 13
Genetical evaluation of breeds . 11 - 13 - 2 - .« . 20
Fertility and fecundity L - S 5 2 -« » « - 1
Miscel laneous LI B 2 e R R O S |1
Total 1 9 7 1 1 6 20 2 3 1 21 56

Table 2 : Differents types of Angora rabbit hairs (from ROUGEOT and THEBAULT, '1984b>

Types of hair Tylotrichs Bristle Awn Down
Length 12-13 cm 10-11 em 8,5 cm 7,5 ¢m
Head diameter 00 m 90-100 m 60-80 m -
Trunk diameter 60 m 50-60 m 16-30 & 15 =
Hair-producing Central Central Lateral

follicle primary primary primary  Secondary

Table 3 - Effect of the number of harvest on wool yield

Number of harvest
Authors Remarks
1 2 3 4 5-->8 9-->

ROUGEOT and THEBAULT, 18 58 3 100 17 93 Plucking

1984a =225¢9

MAGOFKE et at, 20 7 90 100 Shearing

1982b ={44g

MAGOFKE et al, 10 54 100 shearing

1978 =2599

RICKE MUNOZ, 100 85 84 Shearing

1984 =153g

OCETXIEWICZ and 124 143 Shearing

TUCZYNSKA, 1981 100 Annual
=4559 yield/wool

ROCHAMBEAU and 1 65 87 100 108 104 Plucking

THEBAULY, 1988 =230g
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Table 4 - Effect of sex on wool yield

Wool yield Woll yield
Authors of the does of the bucks Remarks
inX%
ROUGEOT and THEBAULT Plucking
1984a 100 = 955g 80 Annual wool yield
MAGOFKE et al, 100 = 1149 b4} 2nd harvest
1982b 100 = 144g 93 3Ind harvest
' 100 = 144g 95 4nd harvest

from SCHLOLAUT, 100 = 6309 a9 1960
1987 400 = 8705 8 1978 Amnusl

100 = 1050g a8 1980 wool

100 = 1200g 85 1985 yield
BAYERISCHE Annual :
1982 ----> 1987 100 = 1126g 89 wool yield
LANDSANSALT, FINGERLAND Annual
1980 100 = 1100g 85 wool yietd
JELINEK et al, 100 = 135g 83 2nd harvest
1980 100 = 139%g 90 3Ird harvest
OCETKIEWICZ and Annuat
TUCZYNSKA, 1981 100 = 4559 100 uool yield .
RICKE MUNOZ, various numbers
1984 100 = 142g 92 .of harvest
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Table 5 - Correlations between number of harvest, live weight and wool yield

Number of harvest

Authors Remarks
1 2 3 4

MAGOFKE et al, 1982b Live weight 40 87,5 92,5 100=3348g Shearing

RICKE MUNOS and - 4th wool
MAGOFKE, 1982 Pherotypic corr., 0,73 0,84 0,49 8,15 yieldzldig

Live weight 38 80 90  100=3826g  Plucking

THEBAULT, and 4th wool
ROCHAMBEAU, 1988 Phenotypic corr. 0,72 0,35 0,18 0,29 yield=230¢

Table 6 - Effect of birth litter size and individual live weight and wool yield
(from MAGOFKE et al, 1982a and b

Individual 1rd harvest 2nd harvest 3rd harvest 4th harvest
Litter weaning
size weight Live wool Live wool Live wool Live wool

weight yield weight yield weight yield weight yield

<3 100 = W0= 100= 100= 100= 100= 100= 100= 100 =
10229 17159 39 2974g  1\Tg  37T7Tg 14Ty 35479 148g

4 82 % 90 98 101 93 100 95 103
5 75 ] 8% 97 %9 93 98 95 9
6 65 85 84 93 93 9 98 4]

>7 63 82 80 92 ] 90 95 91 %

signifi-

cation * * * * * * NS " NS
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Table 7 - Effect of season of harvest on wool yield

Authors Winter spring Summer Autumn Remarks
ROUGEOY and 100 = 2159
THEBAULT, 1984b 110 102 80 107 Plucking

KETTNER, 1962 from

ROUGEOT and THEBAULT, 1984b 100 o7 o7 106 shearing
CHARLET-LERY et al, ) 100 = 246 g

1985 104 100 9% 101 Plucking

MAGOFKE et al, 100= 27g(1st harvest)
1982b MM 101 88 100 100=144g(4th harvest)
THEBAULT and 18t harvest, plucking
ROCHAMBEAL, 1988 107 . 101 4 103 100 = 35g

2nd harvest,plucking
112 104 Q0 103 100 = 149g

_ 3rd harvest, plucking
101 o7 20 117 100 = 200 g -

Others harvest,_
101 98 102 102 plucking 100 = 242 g

Table 8 - Phenotypic correlations between the first four wool yield.
Reritability of wool yield and of live ueight

Phenotypic 1st harvest 2nd harvest 3rd harvest 4&th harvest
correlation

1st harvest 0,16 0,06 0,10

2rd harvest 0,35 0,20

3rd harvest 0,54

W2 of wool yield 8,20 + 0,12 0,23 + 0,12 0,09 + 0,12 0,08 + 0,20

“2 of live weight 0,47 + 0,15 0,72 + 0,19 0,67 £ 0,20 0,29 + 0,22
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Table ¢ - Heritabilities and genetic correlations among performance trait
in Australian feral goats €RESTALL et al, 1984 quoted by
MILLIAR, 1986)

Undercoat Undercoat Undercoat Growth Body weight
weight diameters length rate at 18 months

Undercoat diaméter 0,97+0,16

Undercoat lenght 0,80:0,18  0,74:0,24

Growth rate -0,69+0,48  -0,5120,46  -0,85+0,44

Body weith at -0,5740,45  -0,9430,36  -0,55:0,44  0,79+0,32

L 1. oy o

Heritability 0,59¢0,37  0,77+0,39  0,93:0,41  0,56+0,36  0,68+0,34

(BAYERISCHE LANDESANSTALT FUR TIERZUCHT, GERMAN FEDERAL REPUBLIC)

Years of publication 1982 1983 1984 1985 1987
Test Number 37th  38th  39th 40th  41th 44th  45th  46th 47th  48th
Number of does 33 28 41 14 27 18 26 12 22 14

Estimated annual
wool yield 12119 1138g 11169 11093 11719 1237g 10619 9949 10909 1132g

Live weight of
the does 34809 35909 3600g 35409 37609 3890g 3600g 4100g 4010g 4300g
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Table 11 : Breeds comparaison on wool yield
(CA : Chinese Angora ; FA : French Angora ; GA : German Angora)
Authors Traits Breeds
CA GA
GARCIA et al,
1984 Annual wool 100 =
yield 93 505g
Live weight 100 =
107 3287g
FA GA FAXGA GAxXFA
DAI et al, )
1985 Annual wool 100 =
yield 62 422g 91 84
Hair diameter 100 -~
115 12,2Im 95 93
GA GAX (GAX
CA GAXCA (GAXCA) (GAxCA))
CAD et al,
1983 Annual wool
yield 100 137 227 221
TABLE 12 : Breeds comparaison on litter size
(GA : German Angora ; LA : Griollo Angora
Authors Traits Breeds
1A GA GAXLA LAXGA
GARCIA et al, .
1984 Birth litter size 106 100 = 145 142
3,82
Weaning litter size 77 100 = 120 117
3,33
Birth litter size 4,90
THEBAULT and
ROCHAMBEAU, 1988 Adjusted litter size 3,18
(French Angora) Weaning litter size 2,38
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Table 14 - Some biochemical polymorphism In rabbits

: linkage group ; Chr : chromosome)
: Symbol System Localization
: Ada : Adenosin Denamisase
; Ca2 i Anhydrase Carbonic 2
; Esl ; Esterase 1 1G VI
; Es2 : Esterase 2 G VI
; Es3 ; Esterase 3
i Es7 : Esterase 7
; Est 4 : Seric Esterase LG VI
: . A globulin
z Hapto globulin
. HbA : Hemoglobin A
; Hp : Hemopepsin
; Hx Hemopexin Chxr 1
; Postalbumin
; 6 Pgd ; 6 Phosphogluconate
: : deshydrogenase Chr X
: Pre : Plasma transferine LG VIII
; RL-A ; Major histocompatibility LG V11
: complex
; Tf ; Transferin
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Table 15 - Linkage map. of the rabbit (LG : lokage group ; Chr : chromosome
U : isolated genes)

: Chr 1 . A2M, ACP2, B, C, GALT, HBA, HQ, HU, HX, LDH-A, UGLL, Y.
; Chr 4 ;
: or 14 : GAPD, LDH-B, TPIl.
. Chr 9 . AGYL, GPXL.
: Chr 12 : CAS-A, CAS-B.
: Chr 13 . PGML.
: Chr 15 : GUKL, IGK, LPQ-A, LPQ-B, LPQ-C, MDH2, PRI.
: Chr 16 : IGH, ITPA, NP, PEPB.
D Ghr 19 . GsE.
§ Chr X ; 6 PGD, GLA, HPRT, PGK, PT.
5 1G 11 : DU, EN, L.
. 16 III . RL, R2.
.16 IV ; A, DW, HG, W.
TR : AN, BR, F, HB.
. 16 VI : E, ES1, ES2, EST1, EST2, EST4, EST6.
. 16 VII : HE, RL-A, SA.
; Ul : PGD.
U2 ; ENO1
us MDH1
U6 : GPI
u7 : HBA.
Bl : PEPS.

42



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

Table 16 - Some experiments of production of transgenic rabbits by microinjection

: 2 BREM et al, :  BUHLER et al, : HAMMER et al, : STROJEK H
: AUTHORS s 1985 and 1986 : 1987 : 1985 : 1986 :
1 Gene s MT - hGH : IgM :  MT - hGH : CAT-Uteroglobin :
3 Humber of manipulated : 385 : 258 H 1907 H 805 H
1 eggs : H H : H
H Foetus : H n s 4 s
H Stillborns H 37 H 4 : 218 H 37 :
H Alive rabbits : H é H H H
2 Number of trangenic H H H : H
: rabbits = 5 from 27 H ? : 28 H 10 :
¢ Expression : H : & from 16 (MRNA)  : H
: frequency : ? : ? : 1 from 1 (serum) ? :

Table 17 - Breakdown of the does in the French rabbit herds by straihs
or by breed in X from a survey of the Agriculture Ministry : SCES, 1982).

Bread or strain ALl the herds

H H : Herds belonging to'a :
. : s production group H
: : Hyla : 17 : : ki: 3
H H 2 4 H
H : Solaf : 5 : H % H
s £ H B 58 H
: g : Elco : 2 T 25 oz 5 :
: v : : :
: : Jany : 1 : H 1 : H
H : Others hybrids HAY T 49 = 21 21 H
: : New Zealand White : 8 : : 13 = H
H : California : 3 H H 3 H
H : White Bouscat Giant : 3 : H 1 = :
H 1 Burgundy Fawn : 3 H H 1 H
: : : 26 s H H
r gt Butterfly Giant : 2 H : - s 21 H
: @ H H : H
: ™ : Flemish Giant s 1 H H -t H
H : White Vendée - s 1 : H L [
H : Small Russian s 1 H H - : H
H : Great Russian s 1 : H - H H
H s Others breeds : 3 : H 2 : H
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Table 18 - §reskdown of comparigon betueen breeds and strains by traits
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Table 19 - Breeds and strains comparisons on litter gize

:  AUTHORS H H ) BREEDS : STRAINS : KETEROSIS :
: :Traits :CAL : N2W : BOG :GGR:SCH: : ¢ ¢ HYL : P H
: H : : : FIE T S R :CUN: RUK :ELC: H
1 GHERT RES. CENTER : BLS ¢ 3 B ¢t 1 o3 ozt 109 3 :8,1=100:106: H
1 1984 aet b s WS : H : : o3 s rooroT 12 @ 16,2=100:102: :
: Belgium 1 BLS ¢ : : soor o131 1M1 a112:7,3=100:118: H
H s WS : H o1 Gt @ 120 1129:35,6%100:120: :
: : H : H : H i :FGW:BLR; N - H
t AFIFl and AMARA : BLS @ : 35,7=100: @ :116: 99: 93: HE :of +W0% 3
1 1987, Egypt T MLS s H :3,7=100: ¢ :123:115:100: FR T 1 + R ¢
i . H P H ¢ ¢ :RUus: @ - | H
: BRUN and ROUVIER : BLS  :103 :7,1=100 : : @ 3188 1 o PR . :
1 1984, France T WL 3106 :6,2=100 : ;oo 5 9%: t 8 [ H
: T WLW : 99 :3,5=100 : [N - L [ - :
: DAMODAR and JATKAR : BLS @ 14,9=100 ¢ 116 ¢ v o 3 F L H
1 India, 1985 s 38 :4,2=100 3 FE-3 I T T B [ ] H
1 GRANDI and SYEFANETTI: BLS  : O7 :7,3=100 : P T T N T ) [ ] L] H
: 1987, Italy : : H H N R T A | T 3 H
: : : H : ;¢ tPAL: @ @ L L H
: GROBMER et al., : BLS 19,4=100 : T ¢ 186 1 ot F [ ] :
3 1985, UsA D WS :7,6=100 @ r @ 80 : 2 s s H
1 GUGUSHVILI : BLS @ 83 :8,0=100 : :95:100: - ¢ [ Tt H
s 1981, usse H : : : A T D ] s 1 I H
H : : H H O T v " FE ] H T 3 3
t KHALIL et al., tBLS  : H 16,5=100: : s 98: ¢ ¢ E . :

1987, Egypt P WS e : $4,9=100: ;95 = + 3 T :
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H H : H : @ :GWH:RAN: r H :
: LAHIRI and MARAJAN, : BLS : :7,8=100 : $134:102:111: @ ] HE | <0 :
: 1983 and 1984, India : WLS : :4,8=100 : 11501192141 ¢ . P <0 :
H : BLW :6,4=100 : :100: 93:105:103: HE F <0 :
H s WS ¢ 14,0100 : :194:111:106:121: F [ <0 H
: H H : : (R S [ 1ZIK: H
s LANGE, 1986 : BLS : :8,2=100 : [ T T S T T 17 A S :105: H
: German Federal Rep. : WLS @ 27,3100 : [ T O [ ] £103: H
H : H H H L SRS 4 V-1 S B N . :
= LUKEFAHR et al., s BLS : 90 :8,92100 : [ R T N S : e : o +10% @
: 1983 and 1984, USA : WLS : 85 :6,9=100 : I T T T T ] I o +12%
: : BLS ¢ :10,9=100: HI A T E, LI H
H T MHLS 2 19,2=100 : T 3 182 ¢ o L [ H
: MACH s BLS 2131 :6,6=100 ; - S TR T S P : o +16%
1 1986, Czecoslovekia : WLS ~ :122 :6,2=100 : I T S F : s +12X%
s NIEDZWIADEK and ' H 8 s 5 2 :DNW: & 3 | I [ H
: KAMWINSKA, 1982, Poland: WLS  :106 :5,1=100 ¢ t 3 86 : I HE :
: : H H : t 3 :NOR: o @ N HE H
: NUNEZ et al., : BLS ¢ 93 :5,9=100 : T o 104 @ @ [ [ H
: 1985, Brazil s WS 107 :3,6=100 : T r 39 @ HE - H
: : H : : : : FRS: H [ HE—- H
: PERRIER and CHEVALIER: TLS : 5 : o 101 @ :B,6=100: [ H
: 1984, France s WS ¢ H H : ot 3 80: @ :6,5=100; [ H
1 H H H : ¢ ¢ BRG: @ HE I H
: PILANDON et AL., s TWW ¢ H H T3 189 : :8,3%100: [ H
: 1986, France R H : : o7 9% ¢ 6,6=100: : HE H
t RAHUMATHULLA and. H H H H : t :SAN: & L [ H
s BHUVANAKUMAR, 1986 : TLS : 15,9=100 : ¢ 0y 19 o L H] H
: India :BLS = 25,3=100 : Ty s 9% 1 : [ . H
= SABBION and CANDEO, : H : : A T -] I H
: 1987, Italy H H : HE A : 2 I :
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Table 20 - Breeds and strains comparisons on postweaning growth

STRAINS

tObservations:

:  AUTHORS H BREEDS :
:Traits @ CAL @ NZW BOG :FRC: FLG H T WYL ¢ s -
: H H H H H H : sELC:RUK :CUN:
: GHENT RES. CENTER : WIW : : H H : H :790=100: 94:100 : :
: 1984, Belgium ADG : HE :3: & 34=100:10%: 96 :100:
: FCR : ' : 3 r: 1 3 :4,0=100; 92:102 :103;
: DRP : : : : : 63=100: 98: 98 : 99:
: H H : H | :BUF :VNB:PZG:TRC: . : 3 Buck
¢ AUXILIA and MASOERO : SIW : 98 :2,6=100 : $107: 110 :101:104:105:102: HE : ¢ Strain
1 1986, Italy :DRP @ 100 : 61s100 : :103: 100 .:103:102: 98:102: P I
: ) : KDF  : 89 : 31=100 : :101: &6 ; 89: 72; 65:100; HE] EI
: : MBR @ 100 :4,5=100 : : 98: 94 1 98: 963 93: 98: I P
: DAMODAR and JATKAR : H H : H GGR: : ¢ ¢ ] : @
: Indis, 1985 : 10IW : :1,9=100 : H :115; B : [ ]
: : H H : : H IVNB: : : : : : H H
: DESALVO and ZUCCHI  : 13IW : 110  :2,3=100 : :101: 128: @t : e ]
t 1984, Italy : DRP ¢ 102 : 54=100 : :105: 101: = @ U L |
: GRAND! and STEFANETTI: 11IW : 101  :2,3=100 : I N O : oz L |
: 1987, ltaly : FCR : 102 :3,4=100 : : ¢ [N SR B T | T ¢ [
H : : H : : @ PAL: ¢ e ¢ 8 I
: GROBKER et al., s WIN ¢ :540=100 I 1 $80: : & EI -
: 1985, usa T ADG : 35=100 : : : : 89: H : : ] B H
: H H : : H : sGZW: ] HI H]
¢ KHALIL et al., T WIN H :440=100: :98: : @ @ 13 HE
: 1987, Egypt s 1218 ¢ : 21,0s100: ¢ $102: - ¢ I r e
H : H : H E sCHIsBLY: 3 ] LI
: KOSBA et al., s 9IW @ : :630=100: itz 67 ¢ : 1 s 7
s 13IW H :1,1=100: : 97: 78 T 2 [ |

: 1985, Egypt
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H H : H H H : H H : : s2IK: : :
H t AIM ¢ :4,3=100 LI ot r : 100 :113: HE H
: LANGE, i ADG 3 38=100 : HEH oo f 3 r 108 :126: I} H
: 1986,German Fed. Rep.: FCR 3 :3,3=100 : F fo3 3 3 1 101 : 90: L H
: : DRP = : 58=100 : . oot s o 101 o99: s 3 :
H s 22IW ¢ :3,9=100 : o 136 0 o HE :  :Buck :
s LUKEFAHR et al., @ WIW @ :560=100 : poor 115 s e T :  :Strain H
: 1984 , Usa : SIY ¢ £1,4=100 s o ME oo o 2 P I B
: : LFE :0,33+100: : 3 100 2 0 o @ 2 HI : e :
. H H : H I :BUF:UNB: @ HE :  :Buck 3,
: MASOERO et al., : S5IW o+ 94 :780=100 : : 18: 113 :110:107: : ¢ F :  :Strain H
: 1985, Italy * ADG @ 106 : 32=100 : $113: 130 :913:116: @ t : H
H 1 FCR : 100  :4,4=100 : :95: 87 :95:95: : L] LI | H
: H H : H [ sORMW: : H : : H H H H
: NIEDZWIADECK et al., « 12IW : 100 :2,i=100 : [t $ 9% s CI | 3 2 '
: 1982, poland : GFE : 100 : 100 : I $100: : : ¢ [ H
: H H H : ] T H : e sNOR: E I H
: NUMEZ et al., : 8IW : 98 :1,6=100 : : ] 1102: T 3 ]
+ 1985, Brezil ¢ 12IW : 107 :2,8s100 : F I 1142 [ H
H H
: 2 4IM 3 H H | | $ ¢ 3 'z :580=100: | B H
: PERRIER et al., : 10IW : H ] : ¢ ¢ @ 11,9=100: ¢ I H
: 1986, France 3 ADG : H : T e 3t @ 32=100: [ :
H : H H H HE BRG: 3 HI | A H
: s AIN H : 2 1 s 88: ¢ ¢ 34,1=100: @ L] H
s PILANDON ot al,, s 419 H H LI $ 80 o :830s100: H H
: 1986, France 2 11w : H ;e : 93 o :2,3=100: : H
: s ADG : : ] s 97t i ¢ & 35=100: T 2 H
H 2 DRP : H H N 3107: ¢ @ ; 62%100; : 3 H
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H H : H H H H H H : H H ;PRO; H H

:CHIERICATO and FILOTYO: ADG : : 32=100 : HE T o o 12 106 : ¢ H
:1988, Italy t FCR : 24,9=100 : LI o oz : oz 92 :98: I :
: . : H : H H : BAL: i H HI 3 3 :
s KOSBA and ABO-EL E2Z,: 12IW H H H :1,0=100: 87: H S H H s s $
s 1988, Egypt s 39IW ¢ H : : 12,2=100: 79: : @ = (. T :
H s DRP : H T3 49=100: 99 : ¢z s oz F I :
: H H H : E] ONW: @ & F : 2 :
: s AIW  :560=100 : H I | 593: : @ I : e H
: BOCHNO et al., : ADG : 20=100 : H | ] 2910 2 ¢ s 3 s @ :
: 1988, Poland : DRP : 58=100 : H FH 297 o : PR T 3 H
: : LNP : T6=100 : H ] 106: ¢ ] s :
: : FIP. : 18=100 : H HI 128 : < LI | LI ] H
: : ADG : 101 : 332100 : HE L S T T | ] s 3 :
: BRUN and OUHAYOUN, : FCR : 101 : 100 : F L S 3 3 s 2 :
: 1988, France : KOF : 84 : 22=100 : LI | [ T S T ] N s @ :
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4 -
2} _]‘1 [
1 ‘_% s N [ PR 1. 1 Birth litter size
0 0,2 0,4 0,6 0,8 1
M ) ; . .
O ' S O T - 2 L s 4 Slaughter litter size
0 0,2 0,4 0,6 0,8 1
2 i ‘-
H % ﬂ J | PR Weaning litter size
0 0,2 0,4 0,6 0,8 I
—
4t
2 [1 Birth or weaning
 PALL. 0. P I B S Litter weight
4 0 0,2 0,4 0,6 0,8
2t Post weaning
S 1.r0.1. 2 2 Litter weight
0 0,2 0,6 0,8
af
2 % Individual

weaning weight

0,4
!_I l A _] 2 L iy
)2 0,4

0 0

8 -
6f rL'n
4] L
2r Individual post
I_] weaning weight
0 0.2 0.4 0.6 0.8 1 (around 14 weeks)

Table 21 - Distribution of estimations of the heritability for
some production traits
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Table 22 - Estimation of the heritability of some traits

AUTHORS TRAITS HERITABILITY
: BEROVIDES and : Nest building ability 0,24

: FERNANDEZ, 1982

: HUANG, 1987 : Skull measurements from 0,4 to 0,6
: MAHAJAN and : 26 weeks individual weight 0,29 + 0,03
: LAHIRI, 1983 : Carcass weight 0,14 + 0,05
: : Dressing percentage 0,14 + 0,02
: Fresh pelt weight 0,10 £ 0,05
: PATRAS, 1985 : Birth litter size 0,22
: : Milk production 0,31
: Birth individual weight 0,48
: 9 weeks individual weight 0,54
: 13 weeks individual weight 0,62
: 17 weeks individual weight 0,59
: Peak body weight 0,53
¢ 26 weeks individual weight 0,66
: Teat number ] 0,89 :
: Age peak body weight 0,57 :
: VAREWYCK et al, 1986 : Dressing percentage : 0,3440,20 0,70+0,38 :
: Thigh + loin percentage : 0,5440,26 0,50+40,32 :
: Thigh meat/bone ratio : 0,6540,28 0,4140,30 :
: Loin meat/bone ratio :'0,5440,26 0,2840,24 :
: CASTELLINI et ! Mean 2 weeks individual w.. 0,46 maternal
: PANE11lA, 1988 : Weaning individual weight 0,78
: : 10 weeks individual weight 0,56 components :

. "BASELGA ot al, 1988

: Score for lung injury
: Mean score for lung injury

from 0,07 to 0,18
from 0,12 to 0,28

; MIROSHNICHENKO, 1984

: Coat density

0,41
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Table 23 - Results

of some selection experiments on litter size (D = Does, B * Buck)

e ee ev we we

sr we %6 s ae

we se 2s es w48 ae es es es e e ar

: Selection : Population : Number of : Genetic : Realised : Selection : Correlated H

AUTHORS : Criterion : size s generations : Trend : Heritability : intensity : response :
MATHERON et T WS s 121D H 8 H 0,08 : 0,15 s 0,22 :TL8 £ 0,74 £0,0
POUJARDIEU, 1984 : : 330 2 : +0,23 : +0,45 : :BLS : 0,15 + 0,19 :
Strain 1077 : index : : : Control : : : :

s ESTANY et al, ;WS : 1200 H 7 : 0,05 : : :TLS : 0,04 +0,00 :
strain A : : 24 8 : : +0,00 : H ¢ BLS : 0,05 0,01 :

: : : : : H : SLs : 0,06 + 0,01 :

s index : H :  BLUP H ] I+ 2,3 g H

: ) : : : : : 1 ISM:+10,3g :

H H H H H H : TR = + 10,8 g :

Strain v T WS : 120D : 1 : 0,16 : : :IWs:- 559 :
: i %8B : : : $ ISVt - 10,4 g :

:  index H H s BLUP H : :TGR: - 3,3¢g [

MGHEN] et s+ :  WLS : 40D H 4 : 0,35+0,17 ¢ 0,22 1 0,44 H :
CHRISTENSEN, 1985: : 208 H [} : H : .
8- : Mass : :-0,4310,18 : 0,30 : : :

: : : : Control : 0,26 : : :

HARAYAN et 8l, :° 14LS ¢ 10D s 6 : - 0,05 : : ! t
1985 : t 2B : £0,05 = : : :
. Mass : ¢ Control : : : :

52



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

Table 24 - Results of some selection experiments on growth rate

e

H ; Selection : Population : Number of : Genetic : Realised : Selection : Correlated
H AUTHORS : Criterion : size : generations : Trend : Heritability : intensity : response
: FUENTE et al :  ADG : 600D : 8 : 0,89 : 0,23 : 0,93 : BLS : - 0,09

: (1986) :  Mass s 128 : : control ¢ H : SLs 1 - 0,12

s MGHEKI et s+ : 112 1IW : 400D : 1+ 529 g,11 : 1,42 :

: H : 208 : : H : :

: CHRISTENSEN : H i H H H H

H (1985) s- : Mass H : 4 : - T5g = 0,31 : 1,14 :

s - : H s control @ 0,19 H :

: ESTANY (1987) : TGR : 86D : 6 : 33 : H T I+ 5

i : : 168 : : : : s IsW e+ 30

H H H H : H H . TLS @+ 0,04
: H : H H H H ¢ BLS : + 0,04
H H H : H : : : WS : + 0,05
H H H H : H ¢ : SLS : + 0,05

T s wv ae b me er we we lee

“ ae aa .

Table 25 - Litter size in various tiers of "demultiplication” networks from the INRA experimental strains
(NL : number of litters ; ™ : estimation from incomplete data )

: Tiers : - Demultiptier : Multiplier H Comercial :

Stain : 1077 : - 1066 : Buck 1066 x Doe 1077 1 Terminal buck x Doe 1047 :

Year : NL : TLS ¢ BLS : WLS : WNL. s TLS : BLS s WLS : NL 3 TLS : BLS : WLS : NL : TLS : BLS : WLS

8,9:83:73: 970:9,1:83:6,9:20690:9,2:88:7,7: 2415:95:9,0: 8,2

1985 : 4100

: 1986 : 5582 :88:81:6,9:1356:90:82:68:28170:9,2:8,7:7,5: 915:8,9:83: 6,9

1987-% :5722 : 8,8:8,3:6,9:1332:8,7:8,0:6,8¢:24840:8,9:85:7,5:14487:89:8,4: 7,2
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Table 26 - Results of the technical and economical GITALAP managements

between 1974 and 1986 (HENAFF et al, 1987).

Year
1974 1982 1986

¢ Trait
: Fertility rate (%) 57 66 69
: Interval between two litters (days) 69 52 43
: Birth litter size 7,2 7,7 7,8
: Mortality rate from birth to
: weaning (%) 19 18 24
: Mortality rate from weaning to
: slaughter (%) 8 11 11
: Number of rabbits produced per doe
: and per year 29 40 40
: Does renewal rate (%) 83 125 140 :
¢ "Cage-mere" employment rate (%) 85 103 115
: Number of rabbits produced per
: "cage-mere"” and per year 25 39 46
: Gross feed efficiency 4,5 4,3 4,3
: Price of the pelleted feed (Francs) 0,78 : 1,47 : 1,70 ;
: Price of one kg of alive rabbit : : :

(Francs) 5,40 : 12,04 : 13,72 :
; Profit on feed costs per "cage-mere"
: and per year (Francs) 131 517 635
: Inflation rate (INSEE) 100 233 299

54



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

ABE 1., KOMATSU M., YAMAMOTO K., MIGITA S., 1979. Development and genetic differences of complement ac-
tivity in rabbits. Animal Blood Groups and Biochemical Genetics, 10 (1), 19-26.

ADLER L.T., ADLER F.L., MANDY W.J., RODKEY L.S., MET2GER D.W., 1984.Second international workshop on im-
munogenetics and immunobiology of the rabbit. Cell. Immunol., 84 (2), 458-460.

AFIFI E.A., EMARA M.E., 1985. Pregnancy duration for purebred and crossbred Litters en rabbits. Jour-
nal of Applied Rabbit Research, 8 (4), 158-160.

AFIFI E.A., EMARA M.E., 1986. Conception rate and number of litters by rabbit doe per year in Egypt. 3
rd Inter. Coll., Rostock, 1,121-125.

AFIFI E.A., EMARA M.E., 1987. Litter size in tocal egyptian and exotic breeds of rabbits and their cros-
ses. Journai of Applied Rabbit Research, 10 (i), 26-29.

AMIN S.0., ANWAR A., EL ZEINY M., 1983. Semen characteristics of three breeds of rabbits and the use of
two types of diluents. Egyptian Poultry Science, 3, 27-34.

ANDERSON L., BEWGISSON S., HELLMAN O., KALLMAN I., RANJE C., 1985. Genetic variation of haemoglobin al-
pha and beta-chain on rabbits detected by isoelectric focusing and reversed-phase chromatography, .
Animal Blood Groups and Biochemical Genetics, 16 (1), 41-50.

ANONYME, 1985. Resgultats 1984 des différentes gestions technigques francaisee. Cuniculture,
112.

ANONYME, 1986, Résultats 1985 des différentes gestions techniques francaises. Cuniculture, 13 (3), 134-
142.

ARANA A., ZARAGOZA P., 1987. Caracterizacion genetica del conejo silves- tra : situacion e importancia
economica. XII Symp. Cuni., ASSESCU, 91-111.

ARNOLD J., 1984. Les modéles de pigmentation chez le lapin. Cuni. Sciences,(3), 1-12.

ARNOLD J., CHASTANG M., 1987. Les populations raciales de lapin dans ('élevage fermier. L'Eloveur de Lla-
pin, 15 20-21.

ARNOLD J., ROCHAMBEAU H. de, 1983. Inventaire des races menacées et des actions de conservation. Les
animaux de basse-cour. Ethnozootechnic, 33, 47-54.

ARRUGA M.V., MONTEAGUDO L.V., ZARAZAGA I., 1986. Nucleolar organizer region in Spanish common rabbit.
Herditary studies in family. 3rd Intern. Coll., Rostock, 1, 16-20.

AUXILIA M.T., 1988, Miglioramento per incrocio deiia produttivita ponderale. Coniglicoltura, 25 (2), 26-
33.

AUXILIA M.T., MASOERO G., 1986. Osservazioni sulle caratteristiche della carcassa e della carne in coni-
gli di gruppi genetici differenti. Coniglicoltura, 23 (6), 50-52.

BAILLY A., 1983. The rabbit uteroglobin gene. J. Biol. Chem., 258 (17), 10384-10389.

BARGE M.T., MASOERO G., 1986. Use of animal or vegetable fats in diets for female rabbits of different
breeds and their effect on renroduction, Zootschnica e NMutriziona Animala 12 (5) 287-3I7R,

eeCs ang TeCT on reproueTIon. 400T8CT ¢ one Anmale, N2y 22

BARGE M.T., MASOERO G., 1986. Fattori di variazione nella carriera produttiva delia coniglie. Conigli-
coltura, 23 (4), 45-47.

BASELGA M., BLASCO A,, GARCIA F., 1982. Parametros geneticos de caracteres economicos en poblaciones de
conejos. 2nd C. Genetic app. Livestock prod., Madrid, VI, 471-480,

BATTAGLINI M., GRANDI A., PULSONI D., DE ASCANITS E., 1984. Performance reproduttive dell'ibrido NWyla.
Coniglicoltura, 21 (2), 31-36.

BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1977, 1978. 17, 33-34.

BAYERISCHE LANDESANSTALY FUR ITERZUCHT, JAHRES BERICHT 1978, 1979. 18, 36.

BAYERISCHE LANDESANSTALT FUR ITERZUCKT, JAHRES BERICHT 1979, 1980. 19, 33.

BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1980, 1981. 20, 33.

BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1981, 1982. 21, 38.

BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1982, 1983. 22, 34.

BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1983, 1984. 23, 41.

- BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1984, 1985. 25, 44.

BAYERISCHE LANDESANSTALT FUR ITERZUCHT, JAHRES BERICHT 1986, 1987. 26, 46.

BEDEKAR A.R., SASTRY U.R.B., MAHAJAN J.M., 1984. A note on comparative performance of rabbits on rougha-
ge and concentrate diats. Livestock Adviser, 9 (6), 46-49.

BERESTOV V.A. (Editor), 1985. The scienfific priniples of Breeding fur bearers. 477 p. In russian.

BEROIDES U, FERNANDEZ A._  1982_ Genetica de la conducta materma del conejo. Revista de Salud Animsl, 4

(4), 163 180.
BIENIEK J., DOROZYNSKA D., DWORAK D., STALINSKIZ., 1986. Bestimmung des optimalen indizes des alters
und der Llebendmasse als selektions kriterian von jungkanischan in der halbintensiven haltieng.

3rd Intern. Coll., Rostock, 1, 62-64.

55



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

BINAGHI R.A., 1986. Functions of immunoglobulins of rodents. In Laboratory animal models for domestic
animal production (edited by E. J. Ruitenberg and P.W.J. Peters) Amsterdam, Netheslards ; Elser-
vier. 197-215.

BLASCO A., BASELGA M., ESTANY J., 1984. Mejora genetica del conejo. IX Symp. Cuni., ASSESCU, 43-32.

BLASCO A., BASELGA M., GARCIA F., 1983. Analisis fenotipico de caracteres productivos en el conejo pa-
ra carne. 1. Caracteres de crecimiento. Archivos de Zootecnica, 32 (123), 111-130.

BOCCIGNONE M., SARRA C., TURI R.M., 1986. Variazioni nella composizione della carne di coniglio in rela-
zione alla razza. Indagine prelimi'nere.Smna, 3 (2), 145-149.

BOLET G., THEAU CLEMENT M., 1988. Timing of embryonic development in two rabbit strains. XIth Inter.

.
Cong. Anim. Reprs. and Art. Ins. bublin.

BREM G., BRENIG B., GOODMAN H.M., SELDEN R.G., GRAF F., KRUFF B., SPRINGMAN X., HONDELE J., MEYER J.,
WINNACHER E.L., KRAUSSLICH H., 1985. Production of transgenic mice, rabbits and pigs by microinjec-
tion en pronuclei. Zuchthygiene, 20 (5), 251-252.

BREM G., 1986. Gene transfer in rabbits and pigs. 3rd C. Genetic app. Livestock prod., Lincoln, XII, 45-
50,

BRIEN F.D., 1986; A review of the genetic and physiological relationships between growth and reproduc-
tion in mammals. Animal Breeding Abstracts, 54 (12), 975-997.

BROCKHMAUSEN P., PAUFLER S., SCHLOLAUT W., 1979. Untersuchung zum Einfluss der Warmebelastung durch das
wollvlies auf spermaqualitatsparameter, Geschlechtsaver-halten und hodenvolumen bein Angorakanin-
chen. Zuchtungskunde, 51 (3), 234-248.

BROCKHAUSEN P., PAUFLER S., MICHELMANN H.W., SCHLOLAUT W., 1979. Untersuchung des Einflusser der Wollan-
ge und der Schurfrequenz auf Fruchtbarkeits kriterien beim weiblichen Angorakaninchen. Zuchtungs-
kunde, 51 (4), 315-325.

BROWN S.id., 1985. Immmnology of acquired resistance of ticks, 1985. Parasitology today, 1 (6), 166-171.

BROWN I.R., LOWE L.G., MORAND L.A., 1985. Expression of heat shock genes in fetal jand maternal rabbit
brain. Neurochem. Res., 10 (9), 1277-1284.

BRUN J.M., 1984. Interactions geniteur x population des partenaires. 2. Détection par des expériences
de sélection. G&nét. S&L. Evol., 16 {4),455-466.

BRUN J.M., 1985. Interactions géniteur x population des partenaires. 3. Synthése bibliographique. Gé-
nét. Sél. Evol., 17 (4), 561-578.

BRUN J.M., COUDERT P., 1986. Production et morbidité des Lapines reproductrices : comparaison de 4 géno-
types. 42me J. Rech. Cunicole France, communication n® 30.

BRUN J.M., POUJARDIEU B., 1986. Contribution & L'analyse de la carriére d'une lapine reproductrice :
une approche multidimensionnelle. 4éme J.Rech. Cunicole France, communication n® 38.

BRUN J.M., ROUVIER R., 1984. Effets génétiques sur les caractires des portées issues de 3 souches de la-
pins utilisées en croisement. Génét. Sél. Evol., 16 (3), 367-384.

BRUN J.M., ROUVIER R., 1986. Genetic effects on litter traits amongq 2 strains crosses in rabbits. 3rd
Intern. Cotl., Rostock, 1, 39-44.

BUMLER Y.A., REDING T., WEN T. D.F., WEILENMANN R., FRIES R., STRANZINGER MG., 1987. Microinjection of
mouse IGM-genes unto pronuclei of rabbit eggs. Theriogenology, 27 (1), 216.

BUTLER L.G., MAXWELL M.C., 1984. A review of the efficiency of conversion of feed en wool. Animal Bree-
ding Abstracts, 52 (7), 475-485.

CABRERO SAENZ E., TARALA LOPEZ X., 1984. La gestion technico economica de explotaciones cunicolas de la
deputacion de Barcelona. IX Symp. Cuni.,ASSESCU, 361-372.

CARREGAL R.D., 1984. Heterosis in growing crossbred rabbits. Revista da sociedade Brasileira de Zoote-
chia, 10 (4), 594-603. (In portuguese).

CASTELLINI C., PAMELLA F., 1987, Effeto delia selezione “entro ellevamento" su alouni caratteri re

duttivi del eoniglio. Zoot. Nutr. Anim., 13, 511-520.

CENTRE de RECHERCHES AGRONOMIQUES (GHENT-BELGIUM), 1984. Etude comparative de iapins hybrides et de la
population de "Rvk Blancs". Rapport d'activité 1982, 157-159.

CENTRE de RQECHERCHES AGRONOMIQUES (GHENT-BELGIUM), 1984. Essai comparatif de lapins hybrides. Rapport
d'activité 1982, 156-157. ’

CERVERRA €., VIUDES P., BLAS E., FERANANDEZ J., 1987. Effecto de la alimentacion y del ritmo de repro-
duccion sobre el consumo y peso de tas conejas. XII Symp. Cuni., ASSESCU, 187-193.

CERVERRA C., VIUDES P., BLAS E., SIMPLICIO J.B., 1987. Effecto de la alimermtacion y del ritmo de repro-
duccion sobre la prolificidad de las conejas y sobre ta crianza y viabilidad de las camadas. XII
Symp. Cuni., ASSESCU, 195-201.

56



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

CHARLET-LERY G., FISZLEWICZ M., MOREL M.T., ROUGEOT J., THEBAULT R.G., 1985. variation annuelle de [‘é-
tat nutritionnel de la lapine Angora durant les pousses saisonniéres des poils. Ann. Zootech., 34
(4), 44T7-462.

CHEEKE P.R., 1983. Rabbit Production in Indonesia. Journal of Applied Rabbit Research., 6 (3), 80-85.

CHEEKE P.R., 1986. Potentials of rabbit production in tropical and subtropical agricultural systems.
Journal of Animal Science, 63 (5), 1581-1586.

CHEEKE P.R,, PATTON N.M., LUKEFAHR $.D., Mac NITT J. 1., 1987. Rabbit Production. Interstate Printers
and Publischers, Danville, U.S.A.,

472 p.

CHEN Y.W., 1984. The origin of tqne domestic rabbit in China. Chinese Journal of Rabbit Farming. 2, 37-
43. In chinese.

CHENG J.F., RAID L., HARDISON R.C., 1987. Block duplication of a gama-gama-alpha-teta gene set in the
rabbit like globin gene cluster. Journal of Biological chemistry, 262 (11), 5414-541.

CHIERICATO G.M., FILOTTO U., SCHIAPDELLi M.P., 1985. Influenza del tipo genetico e del trattarmente ali-
mentare sul quadro ematologico del coniglio. Coniglicoltura, 22 (11), 43-47.

CHIERICATO G.M., SCHIAPPELLY M.P., FILOYTO U., 1985. Studio delle relazioni acistenti fra pregtazioni
produttive e prefilo metabolico mel coniglio. Coniglicoltura, 22 (12), 41-44.

CONSERVATOIRE MNATIONAL DES RACES D'ANIMAUX DE BASSE-COUR, 1981. Historigue des principales races de la-
pin. Les cahiers du conservatoire.n® 1,

24 p. AFC, Lempdes. France.

COUDERT P., LEBAS F., 1985 Production et morbidité des lapines reproductrices. 1. Effets du rationne-
ment alimentaire avant et pendant la premiére gestation. Ann. Zootech., 34 (1), 31-48.

COUDERT P., VIARD-DROUET F., PROUOT F., 1984. Pathologie des lapines reproductrices @ étude descripti-
ve comparative des phénoménes morbides observés lors de la reproduction de 2 souches pures de la-
pin.Ann. Rech. Vet., 15 (4), 535-541.

CSAPO J., SZEBENYI A., CSAPO J., BALLAY A., 1985. Artificial rearing of Angora rabbits with milk repla-
ceres. 1. Composition of Angora milk. Allatenyesztes es Tekarmanyozsas, 34 (5), 471-479. In Hunga-
rian,

DA H.N., SHEN Y.Z., SHEN M.X., LIANG M.L., 1985. A preliminary experiment on crossbreeding Angora rab-
bits. Chinese Journal of Rabbit Farming, 3, 27-29.

DALENS M., GELLIN J., 1986. The gene map of the rabbit. IIl. Alpha and beta casein gene syteny. Genet.
Sel. Evol.,18 (1), 99-104.

DAMME K., ROTTMANN O., ANTES R., SAGSTETTER F.X., 1985. Produktions merkmale von Neusealand und Ango-
ra-kaninchen und der kreuzungen. Zuechtqungskunde, 57 (3), 197-206.

AMARAD M JAVTAD 1} D 1085 Adanmtabil ity af heai wedan
VARUUAR M., WARIAR Wel., 17wl RQEPLaDILILY OF ool 7

nal of Animal Science. 55 (7) 610-611.

DESALVO F., ZUCCHI P., 1984. Analizi razziale sui principali parametri di performance alla macellazio-
ne di msogetti cunicoli. Coniglicoltura, 21 (12), 27-33.

DESALVO F;, 2UCCHI P., 1985. Analisi enzimatiche su muscoli di razze cunicol2 pure. Coniglicoltura, 22
(8), 35-3%.

DUBIEL A., KROLINSKI J., KARPIAK C., 1986. Semen quality of different breeds of rabbits in different
seasons. Medycyna weterynaryjna, 41 (11), 680-684. (In Polish).

DUCROCQ V., GONELL J., 1984. Estudio del crecimiento post destete en una poblacion de conejo blanco. EX
Symp. Cunicultura, ASSESCU, 87-116.

ECHARD G;, GELLIN J., BENNE F., GILLOIS M., 1982. The gene map of the rabbit, Oryctolagus Cunicuius L.
11. Analysis of the segregation of 11 enzymes in rabbit x hamster somatic cell, hybrids ; two syn-
tenic groups, LDHB-TPI and LDHA-ACP2 ; Cytogenetics and Cell. Genetics, 34 (4), 289-295.

ECHARD G., GELLIN J., DALENS M., YERLE M., BENNE F., HATEY F., GILLOIS M., 1984. Progress in rabbit ge-
ne mapping. Proc. th Eur. Collog. Cytogenet. Domest. Anim., Zurich. 34%1-350.

ELL-E22 2.R., KOSBA M.A., HAMDY S.M,, SOLIMAN F.N., 1985; Effect of crossing on semen characteristics
in rabbits. Beitrage zur Tropischen Landwirtschaft und Veterinarmedizin, 23 (4), 429-434.

EL-HABBATO M.M., RADWAN A.A., EL-MENOUFY A.A., 1984. Testicular and epididymal sperm reserves in three
breeds of rabbits under subtropical conditions. Egyptian Poultry Science, 4, 63-80.

EMMAFAA H ., MONNEROT M., EL GAATED A., MOUNOLOU J.C., 1987. Rebbit mitochondrial DNA : preliminary com-
parison between some domestic and wild snimals. Genet. Sel. Evol., 19 (3) 279-288.

" ESTANY J., 1987. Metodologia de La seleccion en Lineas de reproduccion y crecimiento de conejo de car-

ne. Tesis doctoral. Univ. Politecnica de Valencia. Espana.

ar n
er T

57



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

ESTANY J., BASELGA M., BLASCO A., CAMACHO J., 1986. Use of BLUP for estimation of genetic response to
selection in litter size in rabbits.38th annual meeting EAAP, Lisbon.

FAN B. Q., XIONG H.Q., SHAO C.R., 1986. Studies on super-ovulation in rabbits, Chinese Journal of Rab-
bit Farming, 1, 25-30. In Chinese.

FIEDLER E., 198. Stand der leistungs priifungen in der Bundesrepublik Deutschland. Tierzuchter, 34 (7),
280-282.

FINGERLAND J., 1980. The results of test shearing of Angora rabbits in the German Federal Republic. Cho-
vatel, 19 (8), 175-176. In Czech.

FINGERLAND J., 1982. The Deilemar rabbit. Chovatel, 22 (9), 199-201. In Czech.

FINGERLAND J., 1985. Colour types of rabbits in Czechoslovakia. Chovatel, 24 (10), 220-222. In Ozech.

FLAMBARD J.L., 1986. Quels lapins lourds pour la découpe ? L'éleveur de lapins, 11, 25-27.

FLEISHHAUER H., SCHLOLAUT M., LANGE K., 1985. Influence of number of teats on rearing performance of
rabbits. Journal of Applied Rabbit Research,8 (4), 174-176.

FOX R.R., 1984. Linkage map of the rabbit (Orydolagus Cuniculus) (2n = 44).In Genetic maps 1984. Cold
Spring Harbor, USA.

FOX R.R., 1987, Linkage map of the

Cold Spring Harbor. USA.

FRANCOIS C., 1986. La charte de production et d'utilisation des reproducteurs. Cuniculture, 13 (2) 111-
112.

FUENTE L.F. de la, ROCHAMBEAU H. de, DUZERT R., 1986. Analyse d'une experience de selection sur la vi-
tesse de croissance post-sevrage chez le lapin. 3éme J. Rech. Cunicole, France, communication 27.

GADO Z.F., HE X.Z., GAO J.H., 1983. Greding-up of Chinese Angoras to German Angoras. Fur Animal Farming,
2, 9-12. In Chinese.

GALLARDA J.L., 1987. Molecular analysis of rabbit immunoglobulin VH genes. Dissertation Abstracts Inter-
national, B, 47 (1) é2.

GAMBERINI A., 1985. Selezionare con il computer. Coniglicoltura, 22 (7), 24-27.

GARCIA D., JADRIJEVIC U., BODEVIN U,, 1983, Effect of two protein levels on Angora rabbit hair produc-
tion during sumer and fall. Il. Qualitative aspects. Avances en Produccion Animal, 8 (1-2), 67-71.
In Spanish,

GARCIA F.X., MAGOFKE S.J.C., CARO T.W., GARCIA P., 1987. Cruzamiento entre dos lineas de conejos Ango-
ra. Avances en Produccion Animal, 9 (1-2), 183-187.

GARCIA F.X., MAGOFKE J.C., 1982. Parametros geneticos para produccion de pelo y peso vivo en conejos An-
gora. Avances en Produccion Animal, 7 (1-2), 81-90.

GARNEL D.L., GLEDHILL B.L., PINKEL D., LAKE S., STEPHENSON D., DILLA M.A. van, JOHNSON L.A

£

MILT oo E aba W, sl W, ahasmscomsn asndise atonmekeaen 5f domant
tification of the X- ard Y- chromosome bearing spermatozoa of domesti

1983. Quan-

-
Las: syt mmat o
oW CyTometry.

Biology of Reproduction, 28 (2), 312-321. .

GAVALIER M., 1983. Heterosis and maternal effects in livestock breeding. Pol'nchospodarska Vada A, 3,
135. In Slowak.

GELLIN J., DALENS M., ECHARD G., HATEY F., 1983. Carte génétique du lapin (Oryctolagus cuniculus L.} :
synténie entre les génes utéroglobine, lactate deshydrogenase A et phosphatase acide 2. Génét. Sél.
Evol., 15 (4), 489-494.

GELLIN J., ECHARD G., YERLE M., DALENS M., CHEVALET C., GILLOIS M., 1985. Rabbit and pig gene mapping.
Human Gene Mapping 8, Helsinki Conference, Cytogenetics and Cell Genetics, 40, 639.

GELLIN J., ECHARD G., YERLE M., DALENS M., CHEVALEY C., GILLOIS M., 1985.

Localization of the p and f casein genes of the g24 region of chromosome 12 in the rabbit (Orycto-
lagus cuniculus L.) by in situ hybridization. Cytogenetic and Cell Genetics, 39 (3), 220-223.
GEURTS L.H., 1982. Large and small chinchillas outstandinmg breeds for fur and coulour. Fokkensbelangen,

32 (4), 94-96.

GIE Midi Pyrénées Lapin, 1986. Diffusion de souches lapin en Midi Pyrénées. Cuniculture 13 (1), 66-69.

GIL A., PROUDFOOT N.J., 1984. A sequence down-stream of AAUAAA is required for rabbit betaglobin mRNA
31-end formation. Nature 312 (5993) 473-474.

GILMAN SACHS A., DRAY §., 1985_ Allotypic and isotypic specificities of rabbit IgM : localization to

the Fab{« or Fc J fragments. Mol. Immunol., 22 (1), 57-65.

CONCIIVA A A MaADKOVICH L G 1081, Prospects for selection in the Georgian repuhlic, and the use of

LLIYA ALAL, MARKDVILH L.G., YCS. Progpecics selectior epunliic, use

genetic markers. Trudy Gruzinskego Zootekhnichesko Veterinarnoge Uchebno-Issledoveel!skogo Institu-
ta, 115 (45), 50-51. In Russian.

58



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

GRANDI A., STEFANETTI P., 1987. Performance produttive delle razze Bianca di Nuova. Zelanda, California,
Blu di Vienna a dei prodotti del loro incrocia. Coniglicoltura, 24 (1), 53-58.

GRIMAUD, 1988. Performances Hyplus. Cuniculture, 15 (1), 59.

GRDBNER M.A., ROBINSON K.L., CHEEKE P.R., PATTON N.M., 1985. Utilisation of low and high energy diets
by dwarf (Netherland Dwarf), intermediate (Mini Lop, New Zealand White), and giant (Flemish Giant)
breeds of rabbits. Journal of Applied Rabbit Research, 8 (1), 12-18.

GROBMER M.A., ROBINSON K.L., PATYON N.M., CHEEKE P.R., 1985. Comparison of the Palomino and Wew Zea-
land.

HU J.F., KONG 2.Y., LENG H.R., WANG @.X., 1983. Semen guality of German and Chinese Angors rabbits in
summer and autumn., Fur animal farming, i, i3-15. In Chinese.

HU S.1., MILLER S.M., SAMOLS D., 1986. Cloning and characterization of the gene for rabbit C.reactive
protein. Biochemistry, 25 (24), 7834-7839.

HUANG C.M., 1987. Heritability and genetic and phenotypic correlation of skull traits in the rabbit.
Bulletin of the Institute of Zoology, Academia Sinica, Taiwan, 26 (2), 133-141.

HUANG J., 1982. Neuphroblastomata in Angora rabbits. Zhongguo Shonyi Zazhi, 8 (3), 19-21. In Chinese.

wior £ MADTAMS 3 £ 1085 Bffat du génotuna da 11300 at do 1a enican e loes o

HULOT F., MARIANA J.C., 1985. Effet du génotype, age et de la safson su les follicules préovulatoi-

res de la lapine 8 heures aprés la saillie. Reproduction, Nutrition, Développement, 25 (1), 17-32.

HULOT F., MARIANA J.C., 1986. HCG induced ovulation in two rabbit breeds : effects of concentration,
season and sexual behaviour. 3rd Intern. Coll., Rostock, 1, 111-120.

JADRIJEVIC J., GARCJA F.X., GALVEZ MORROS J.F., HERRERA S.L., LOPEZ E.M,, 1982; Funcion de crecimiento
del pelo en conejos Angora en un lapso interesquila de 70 dias. Avances en produccion animal, 7 (1-
2), 91-99.JAKUBEC U., RAFAY J., REHACEK E., PARKANYI V., 1985. Analysis of gene action in the con-
trol of bodyweight from birth to 84 days of age in the rabbit. Zeitschrift fur Tierzunchtung und
Zuchtungsbiologie, 102 (4), 285-291.

JADRIJEVIC U., MANTERQLA B., PALAVECINO G., 1983. Effects of two protein levels on angora rabbit hair
production during summer and fall. Avances enh produccion animal, 8 ¢(1-2), 59-65. In Spanisch.
JAKUBEC V., REHACEK E., RAFEY J., 1985. The choice of the optimum system of hybridization based on a mo-

del using two highly unbred lines of rabbit. Zivocisna Uyroba, 30 (7), 651-661. In Czech.
JAKUBEC V., REHACEK E., RAFEY J., PARKANY! V., 1986. Optimization of forming a closed synthetic rabbit
lure for body weight at 84 days of age.Journal of Animal Breeding and Genetics, 103 (3), 191-198.
JELINEK P., POLACH A., KALOUSOVA J., CERVEKOVA M., 1980. The relationship of body weight with fibre
yiels in Angora rabbits. Acta Universitatis Angculturae, facultas Agronomica, Brono, 28 (2), 205-

1.
JELINEK P., POLACH A., KUKLA F., KLUANA P., 1981. Evaluating some qualitie characters of hair Angora
rabbits, and the ultrastructure of the surface of various types of fibres. Zivocisna Vyrocbas, 26

(5), 371-380.1n czech.

JENSEN N.E., 1987. Performance test of Angora rabbit bucks. Beretning fre Statens Husdyrbrugs forsog,
624, 1-27. In Danish.

JENSEN N.E., RASMUSSEN B., 1982. The rabbit test station 1982. Beretning fra Statens Husdyrbrugs for-
gsog, 545, 1-40. In Danish.

JENSEN N.E., TUXEN T., 1982. Report from the Rabbit Testing Station, 1981. Beretning fra Statens Husdyr-
brugs forsog, 534, 35 pp. In Danish.

JENSEN N.E., TUXEN T., 1984. The rabbit test station 1983. Beretning fra Statens Husdyrbrugs forsog,
564, 38 pp. In Danish.

JOHNSON E.F., BARMES H.J., GRIFFIN K.J., OKINO S., TUKEY R.H., 1987. Characterization of a second gene
product related 1o rabbit cytochroma P-4501. Journal of Biological Chemistry, 262 (12), 5918-5923.

JOUVE D., OUHAYOUN J., MAITRE I., LATOUR 0., COULMIN J.P., -1984. Caractéristiques de croissance et qua-
Lités bouchires diune souche de lapin. 42me J. Rech. Curiicole, France, Communication 2.

JOY A.D., JOSE M.T., PRABHAKARAN P., 1985. Carcass characteristics of American Chinchilla crossbred rab-
bits. Kerala Journal of Veterinary Science, 16 (2), 29-32.

KAVSAN V.M., ISHCHENKO 1.D., 1985. Hybridization of Low molecular-weight nuclear RNAs with pre-mRNA of
borre marrow erythroid cells and rabbit globin mRNA. Biochem. Acad. Sci. USSR, 50 (4), 517-522.

KAVINSKA J., NIEDZWIADEK S., TUCZYNSKA J., 1980. Studies on the slaughter value and carcass quality of

White Angora rabbits. Rocaniki Naukowe Zootechniki, 7 (2), 147-155.

KELUS A.S., WEISS S., 1986. Mutation affecting the expression ot immunoglobulin variable regions in the
rabbit. Proc. Nat. Academy Sci. U.S.A., 83 (13), 4B883-4886.

59



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

KHALIL M.H., AFIFI E.A., EMARA M.E., 1987. Doe litter performance at seaning for two breeds of rabbits
with special emphasis on size and doe effects. Journal of Applied Rabbit Research, 10 (1), 12-18.
KHALIL M.H., AFIFI E.A., EMARA M. E., 1987. Possjbility of early and indirect selection for doe litter

PO inead aned Diuwa LliZoa nal = dourna of Annlied Babbit Das, .oz
performance of Bouscat ard Giza White rabbits. Journal of :‘\W'uw Rabbit Research, 10 (2), 88-93.

KHALIL M.H., AFIFI E.A., OWEN J.B., 1987. A genetic analysis of body weight traits in young Bouscat and
Giza white rabbits. Animal Production, 45 (1), 135-144.

KHALIL M.H., OMEN J.B., AFIF1 E.A., 1986. A review of phenotypic and genetic parameters associated with
meat production traits in rabbits. Animal Breeding Abstracts, 54 (9), 725-749.

KHALIL M.H., OWEN J.B., AFIFI E.A., 1986. Selection indices for rabbit improvment. Journal of Agricuitu-
ral Science, UK, 107 (3), 537-548.

KHALIL M.H., OMEN J.B., AFIFI E.A., 1987. A genetic analysis of Litter traits in Bouscat and Giza whi-
te rabbits. Animal Production, 45 (1), 123-133.

KLIMENT J., JAMRISKA M., 1985. The effect of inbreeding on litter size in rabbits. Pol'nohospodarstvo,
31 (5), 431-437. In Czech.

KNIGHT K.I., BURNETT R.C., Mac NICHOLAS J.M., 1985. Organization and polymorphism of rabbit immunoglobu-
Lin heavy chain genes. Immunol., 134 (2), 1245-1250.

KOEKL P.F., MAGDELEINE P., 1986. Analyse de ('évolution, sur 3 arnées consécutives (1983-1985) des reé-
sultats techniques d'un échantillon fixe de 105 élevages de lapin de chair. 4&me J, Rech. Cunico-
le, France, Communication 44.

KOMATSU M., 1985. A method for developping hereditary deficiency complement components in the rabbit.
Expérimental Animals, 34 (2), 173-182.

KOSAKA S., 1983. Electrophoretic studies on esterase isozymes x found in rabbit erythrocytes. Japenese
Journai of Zootechnicai Science, 54 (9),555-561.

KOSBA M.A., FARGHALY M.M., HAMDY S., EL-EZZ Z.A., KAMEL F.N., 1985. Two -and three- way crossing ef-
fects on body weights in rabbits. Egyptian Journal of genetics and Cytology, 14 (1), 27-34.

LAHIRI S.S., 1984. Possibility of early selection in New Zealand White rabbits. Livestock Adviser, 10
t12), 11-12. ‘ '

LAHIR] S5.S., MAHAJAN J.M 1983. Weaning characteristics of different mating types in rabbits. Indien
Journal of Animal Science, 53 (12), 1363-1365.

LAHIRI $.S., MAHAJAN J.M., 1984. NMilk yield and mothering ability rabbits. Indian Journal of Animal
Science, 54 (1), 137-138. )

LAHIRI $.S., MAHAJAN J.M., 1984. Performances of dffferent crossbred groupe of rabbits : birth characte-
ristics. Indian Journal of Animal Science, 54 (1), 138-140.

LAMOYI E., MAGE R., 1987. A cluster of rabbit T-cellﬁ-chain variable region genes. Ismunogenetics, 25
(1), 55-62.

LANCHO DE LEON G., ALONSO F., MARTINEZ J., RODERO J.M., 1985. Factores geneticos y ambiantales que afec-
tan a caracteres reproductivos en conejos. Archivos de Zootecnica, 34 (130), 291-299.

LAND R.B., 1984. The male in the programme of genetic improvment. In the male in farm animal reproduc-
tion. Martinus Nijhoff, Boston, USA.

LANGE K., 1986. uUntersuchungen Uber den Ein flu § der Rein- und Kreuzungsucht auf die Reproduktions-
Mast- und Schlachtleinstung der Kanincheus. 3rd Inter, Col., Rostock, 68-73,

LE BOUCHER G., 1987. Hy Plus : les raisons du succés. L'Eleveur de Lapina, 14, 39-41.

LEBAS F., COUDERT P., 1986. Production et morbidité des lapines reproductrices. Ii. Effet de L'age 3 la
premidre fécondation chez des Lapines de deux souches. Ann. Zootech., 35 (4), 351-362.

LEBAS F., COUDERT P., ROUVIER R., ROCHAMBEAU H. de, 1986. The rabbit. Husbandry, health and production.
FAO Animal Production and Health Series, 21, 235 pp. .

LE GUERN C., MNARCKE P.N., KINDI T.J., 1985. Molecular evidence for five distinct MHC class 11 o genes
in the rabbit. lmmmnogenstics, 2 (2), 141-148.

LE GUERN C., WEISSMAN J.D.I, MARCHE P.N., JOUVIN-MARCHE E., LAVERRIERE A., BAGNATO M.R., KINDT T.J.,
1987. Sequence determination of a transcribed rabbit class 11 gene with homology to HLA-DGeL.

LELKES L., CORBETTI M.J., PETRAUSKAS S.G., WARHOL J., 1985. Natural resistance to Pasteurella multoci-
da infections in rabbits. Lab. Anim. Sci., 35 (5), 553.

LEE C.P., XAD W.C., FRENCH B.A,, PUTNEY 5.D., LHANG S.H., 1987. The rebbit muscle phosphofructokinase
gene. Implications for protein structure, function and tissue specificity. Journael of Biochimicat
‘Chemistry, 262 (9), 4195-4199.

LINSCOTT W.D., 1986. Biochemistry and biology of the complement system in domestic animals. S. Karger
Saral, Switzerland, p. 54-77.

60



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

LOPEZ A.M., DEL TORO J., 1984. Influencia de la edad, de la linea y del sexo sobre las caracteristicas
productivas del conejo. IX symp. Cunicultura, ASSESCU, 275-285

LOPEZ DE HARO M.H., NIETO H., 1985. Primary structure of rabbit lung uteroglobin as deduced from the nu-
cleotide sequence of a ¢DNA. FEBS LETT,, 193 (2), 247-249.

LOPEZ SANCHEZ M., SIERRA ALFRANCA 1., 1986. Produccion de carne en conejos cde raza gigante espanol. XI
symp. Cunicultura, ASSESCU, 247-249.

LOVEL-BADGE R.H., 1985. Transgenic animals. New advances in the field. Nature, UK, 315 (&021), 628.

LUKEFAHR S.D., 1983. Evaluation of rabbit breeds and crosses for overall commercial productivity. Dis-
sertation Abstracts International, B, 43 (12), 3782.

LUKEFAHR §.D., 1986. Basic inheritance of coat color in rabbits. Journal of Applied kabbit Research, 9
(4), 168-174.

LUKEFAHR $.D., HOHENBOKEN W.D., CHEEKE P.R., PATTON N.M., 1983. Appraisal of nine genetie groups of rab-
bits for carcass end lean yield traits. Journal of Animal Science, 57 (4), 899-907.

LUKEFAHR S.D., HOHENBOKEN W.D., CHEEKE P.R., PATTON N.M., 1983. Doe reproduction and preweaning litter
perforrm:nce of straightbred and crossbred rabbits. Journal of Animal Science, 57 (5), 1090-1099.
LUKEFAHR S.D., HOHENBOKEN U.D., CHEEKE P.R., PATTON N.M., 1983. Characterization of straightbred and
crossbred rabbits for milk production and associative traits. Journal of Animal Science, 57 (5),

1100-1107. '

LUKEFAHR S.D., HOHENBOKEN W.D., CHEEKE P.R., PATTON N.M., 1983. Breed, heterotic and diet effects on
postweaning Litter growth and mortality in rabbits. Journal of Animal Science, 57 (5), 1108-1116.

LUKEFAHR S.D., HOHENBOKEN W.D., CHEEKE P.R., PATTON N.M., 1984. Genetic effects of maternal performan-
ce and litter preweaning and post weaning traits in rabbits. Animal Production, 38, 293-300.

LU Z.X., 1983, The origin of the Chinese domestic rabbit. Chinese Journal of Rabbit Farming, 2 (23),
26-29.

Mc CORMACK W.T., LASTER S.M., MARZLUFF W.F., ROUX K.H., 1985. Dynamic gene interactions in the evolu-
tion of rabbit V_ gene : a four codon duplication and block homologies prov1de evidence for inter-
genic change. Nuc%elc Acids Res,., 13 (19), 7041-7054. .

MACH K., 1985. Genetic aspects of progeny testing for meat production in rabbits ; Part 1. Chovatel, 24
(i2), 270-27%. In Czech. )

MACH K., 1985. Genetic aspects of progeny testing for meat production in rabbits ; Part 2. Chovatel, 25
€13 10-11, In Czech.

MACH K., TROJAN V., 1985. The determination of general and spemflc combining ability for meat produc-
tion in rabbits. Zivocisna Vyroba, 43, 59-71. In Czech.

MACH K., TROJAN V., NEDVEDOVA V., 1986. Fertility, growth and feed consumption of Californian and New

Zealand White pabhits ler inbreeding and crossbreeding managment. Zivocisna Vyroba, 44, 109-123,

In Czech.

MACH K., TROJAN V., VRANY M., 1983. The relationship of fertility with meat production of broiler-type
breeds of rabbit with intensive use of dams. Zivocisna Vyroba, 39, 49-56.

MAERTENS L., 1984. Hyla-Elco. Etude comparative des performances de deux souches hybrides avec une sou-
che pure sélectionnée : premiers résultats. Cuniculture, 11 (2), 102-106.

MAERTENS L., OKERMAN-F., DE GROOTE G., 1986. Evaluation des performances de reproduction et d'engraisse-

. ment de quelques souches hybrides de lapins. 1. Comparaison des résultats de reproduction. Rev.
Agric., (5),.1035-1045.

MAGE R.G., BERNSTEIN K.E., Mc CARTHY-FRANCIS N., ALEXANDER C.B., YOUNG-COOPER G.0., PADLAN E.A., LOHEN
G.H., 1984. The structural and genetic basis for expression of normal and latent V“ a allotypes of
the rabbit. Mol. Immuno., 21 (11), 1067-1081.

MAGE R.G., YOUNG-COOPER G.0., ALEXANDER C.B., KELUS A.S., 1984. Genetics and expression of kappa-type
Llight chains in Basilea rabbits.

" MAGOFKE S., CARO T., JADRIJEVIC U., 1978. Sistemas de produccion en conejo Angora. Avances en Investiga-
tion, 1, 82-84. .

MAHAJAN J.M., LAHIRI S.S., 1983. Inheritance of broiler traits in New Zealand White rabbits. Indian
Journal of Animal Sciences, 53 (12), 1365-1367.

MARCHANT J., 1987. British rare breeds of rabbit, Ark, 14 (1), 20-21.

MARIANA 4.C., HULOT F_, muAgmgu 5=,' 1984. Croissance comparée des follicules ovariens dans deux sou-
ches de lapins @ l'une d'orlglne de race Néo-zélandaise blanche et l'autre d'origine de race Cali-
fornienne. 4éme J. Rech. Cunicole, France, communication 20.

61



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

MARTENS C.L., CURRIER S.J., KNIGHT K.L., 1984. Molecular genetic analysis of genes encoding the heavy
chains of rabbit IgG. Journal of Immunology, 133 (2), 102-1027.

MARTINEC M., 1982. German Silver vs French Silver. Chovatel, 21 (11), 247-248. In Czech. :

MARTINEZ J.L., CERVERA C., VIUDES P., BLAS E., 1987. Effecto de la alimentacion y del ritmo de reproduc-
cion sobre \a acceptation de la monta y la fertilidad de las conejas. X11 Symp. Cunicultura., AS-
SESCU, 203-209.

MASOERO G., 1982. Breeding and crossbreeding to improve growth rate, feed efficiency and carcass carac-
ters in rabbit meat production. 2nd Congress of Genetic applied to Livestock Production, VI, 499-
509.

MASOERO G., 1984. Selezione el incrocio per migiiorare ia produzione deiia carne di conigiio. Conigii-
coltura, 21 (9), 65-71.

MASOERO G., 19B4. L'elaboratore nella selezione e nell' allevamento del coniglio. Coniglicoltura, 21
(4), 92-97.

MASOERO G., UBERTALLE A., MA220CCO P., BATTAGLINI L.M., 1985. Incrocio su coniglia Bianche di Nuova Ze-

landa e Californiane. 1. Caratteristicha in vivo. Annali dell'Instituto Sperimentale per la Zootec-
nica. 18 ¢2) 92-100

nida, o (LJ,%e" 1wy

MATHERON G., 1982. Genetic and selection of litter size in rabbit. 2nd Congress of Genetic Applied to
Livestock Production, VI, 481-493,

MATHERON G., DOLET P., 1985. Performances en milieu tropical : premiers résultats en Guadeloupe. Cuni-
culture, 13 (2), 103-110.

MATHERON G., POUJARDIEU B., 1984. Expérience de sélection de la taille de la portée chez la tapine. 3rd
Congress of W.R.S.A., 1, 66-78.

MEDRANO L., DUTRILLAUX B., 1984, Chromosomal location of immunoglobulin genes : partial mapping of the-
se genes in the rabbit and comparison with Ig genes carrying chromosomes of man and mouse. Adv. in
Cancer Res., 41, 323-367.

MGHENI M., CHRISTENSEN K., 1985. Selection experiment on growth and {itter size in rabbits. Il1. Two-way
selection response for body weight at 112 days. Acta Agriculturae Scandinavica, 35 (3), 278-286.

MGHENI M., CHRISTENSEN K., 1985. Selection experiment on growth and Litter size in rabbits. I1I. Two-
way selection response for litter size. Acta Agriculturae Scandinavica, 35 (3), 287-294.

MGHENT M., CHRISTENSEN K., KYOMO M.L., 1980. Selection experiment on growth and litter size in rabbits.
1. Effect of litter size on growth.Trop. Anim. Prod., 7, 217-225.

MICHELMANN H., BROCKHAUSEN P., SCHLOLAUT W., PAUFLER S., 1976. Untersuchungen der pranatalen Mortali-
tat bei Angorakaninchen in Abhangigkeit von der Haarlange. Zuchthygiene, 11 (2), 82-83.

MILLIAR P., 1986. The performance of Cashemere goats. Animal Breeding Abstracts, 54 (3), 181-199.

MIRGIYANTS M., 1973, [Inheritance of coat characters in crossbreeding of rabbits. Biologicheskii Zhur-
nal Armenii, 26 (8), 80-83. In Armenian.

MIRGIYANTS M., 1973. The inheritance of some traits of rabbits with short and long fur. lzv sel'.-Khoz.
Nauk., 2, 75-83. In Armenian. '

MIROS V.V., SHULIMOV A.G., VOSKRESENSKAYA N.S., MIKHND V.l., 1980. Age at sexual maturity of rabbits.
Krolikovodstvo i Zverovodstvo, 5, 12-13. In Russian.

MIROS V.V., MIKHNO V.I., SKLUAROVA N.I., 1986. Improvment of the Grey Giant breed. Krolikovodstvo i Zve-
rovdstvo, 5, 10-11

MIROSHNICHENKO T.K., 1984. Formation of a meat-fur type of rabbit suitable for large-scale production.
2verovodstva i Krolikovodstve, 31, 29-34. In Russian.

_ MIROSHNICHENKO T.K., NESTER V.V., KUZNETSOV G.A., 1981. The characteristics of Soviet Chinchilla rab-
bits from the leading farms in USSR. Zverovodstva i Krolikovodstva, 25, 120-128. In Russian.
MIROSHNICHENKO T.K., NESTER V.V., MIROSNICHENKO I.M., 1981. Crossbreeding rabbits. Zverovodstva y Kroli-

kovodstva, 25, 106-112.

MOLINA 1., PLA M., GARCIA F., 1986. Effectos de la tasa de ovulacion sobre las perdidas parciales de em-
briones previas a la placentacion en coneja. X1 Symp. Cunicultura, ASSESCU, 83-96.

MOLINA I., PLA M., GARCIA F., 1987. Induccion de la ovulacion por HCG en el conejo domestico. XII Symp.
Cunicultura, ASSESCU, 145-155.

MOLINA 1., PLA M., GARCIA F., 1987, Tamano de los blastocistos y perdidas embrionarias cuatro dias post
coito en coneja. XIT Symp. Cunicultura, ASSESCU, 157-173.

MOLINA 1., PLA M., GARCIA F., 1987. Evaluacion por laparoscopia de las perdidas embrionarias y fetales
en el conejo domestico : effectos de la tasa de ovulacion. XII Symp. Cunicultura, ASSESCU, 211-226.

62



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

MONNIER M., DEBALS B., 1985. Dosage radio-immunologicque de L'ACTH chez le lapin : relations stress-ACTH-
corticostéroides et diarrhées. Reprod. Nutr. Dev., 25 (6), 1017-1028.

MORISSE J.P., 1984. Agrément des multiplicateurs : les bases du projet. L'Eleveur de lapin, 3, 21-23.

MORISSE J.P., 1984. Utilisation de la gestion technique individuelle dans L'étude de la pathologie :
prolificité, facteur de risques digestifs. L'Eleveur de lapin, 13, 13-15.

MORISSE J.P., 1987. Incidence de la prolificité sur les performances zootechniques et sanitaires en pro-
ducjtion cunicole. L'Eleveur de lapin, 14, 58-61.

MORISSE J.P., 1987. Factors affecting susceptibility of rabbit litters to enteritis. J. App. Rabbit
Res., 10 (3), 106-110.

MORISSE J.P., L*HOSPITALIER R., MAURICE R., BOILLETOT E., HUGEL L., 7984. Enquéte éco-pathoiogique cuni-
cole en région Bretagne. Cuniculture, 11,87-97.

MORISSE J.P., WAURICE R,, BOILLETOT E., ANDRIEUX J., LE CARRE S., 1987. La prolificité accroit-ellie la
sensibilité aux troubles digestifs. Cuniculture, 14 (2), 72-77.

MUNSEL M., ELSAESSER F., PAUFLER §S., 1982. Endokrinologische untersuchungen der peripartalen Periode
und des Puerperiums bei Kaninchen. Zuchthygine, 17 (4), 165-171.

NARAYAN A.D., RAWAT S., 1982. Reproductive performances in selected and control lines of rabbits. In-
dian Journal of Animal Sciences, 52, 542-546.

NARAYAN A.D., RAWAT §., 1985, Correlated response in litter size of different parities in rabbits. In-
dian Journal of Animal Sciences, 55, 679-682.

NARAYAN A.D., RAWAT S,, 1985. Correlated changes in age at first mating in rabbits. Indian Journal of
Animal Sciences, 55, 786-789.

NARAYAN A.D., RAWAT S., SAXENA M.C., 1985. Changes in fertility in rabbits due to selection for Litter
size. Indian Journal of Animal Sciences, 55 (8), 683-686.

NARAYAN A.D., RAWAT S., SAXENA M.C., 1985. Phenotypic variability and heritability of litter size in
rabbits selected for large litter size. Indian Journal of Animal Sciences. 55 (9), 790-79.

NARAYAN A.D., RAWAT S., SAXENA M.C., 1985. Evaluation of response to selection for Litter size in rab-
bits., Indian Journal of Animal Sciences, 55 (11), 954-957.

NATH D.R., RAO P.L.N., 1985, A comparison between domestic and wild rabbits as meat and fur producers.

NATH D.R., RAO P.L.N., 1985. Comparative study of certain quantitative traits of domestic and wild rab-
bits : carcass yield and proportion of various edible anq inedible offals in rabbits. Livestock Ad-
viser, 10 (10), 45-49.

NIEDZWIADEK S., 1983. Phenotypic and genotypic correlations between some performance traits in New-Zea-
land White rabbits. Roczn. Nauk. Zootech., 10 (1), 37-45. In Polish.

NIEDZUIADEX €., 1983, Exploiting the genetic ability of rabbits for meat production. Biuletyn Informa-
cyjn, Instytut 2ooteckniki, Krakow, 21 (4-5-6), 140-146. In Polish.

NIEDZWIADEK S., 1983. Evaluation of the productive value of rabbits of California breeds. Roczn. Nauk.
Zootech., 10 (1), 57-65.

NIEOZWIADEK $., GUT W., KOWALSKI J., 1983. The performance of White Termonde Rabbits. Roczn. Neuk. 2oo-
tech., 10 (2), 47-78_ In Polish.

NIEDZWIADEK S., KAWINSKA J., 1982. Reciprocal crossing of meat-type rabbits. Roczn. Nauk. Zootech., 9
(1), 99-109. In Polish. .

NIEDZWIADEK S., PIATEK B., BABIK D., 1983. The performance of New Zealand White x White Termonde rab-
bits. Rocz. Nauk. Zootech., 10 (2), 79-86.

NUNES J.R.V., CURI P.R., MOURA A.S., 1985. A comparison of post natal growth in Norfolk, Californian
and New Zealand White rabbits. Revista de la Sociedade Brasileina de Zootechnica, 14 (3), 313-325.
In Portuguese.

NUNES J.R.V., MOURA A.S., 1985. A comparison of the reproductive performance of Norfoik hybrid, Califor-
nian and New Zealand White rabbits. Veterinaria e Zootecnia, Sas Paulo, 1, 17-22. In Portuguese.

OCETKIEWICZ J., TUCKZYNSKA J., 1981, Wool production of Angora rabbits in a Polish rabbit farm. Roczn.
Naut. Zootech., 8 (1), 75-80. In Polish.

OUHAYOUN ., 1983. La croissance et le développement du lapin de chair. Cuni Sciences, 1 (1), 1-15.

OUHAYOUN J., CHERIET S., 1983, valorisation comparée d'aliments d niveaux protéiques différents, per
des lapins sélectionnés sur la vitesse de croissance et par des lapins provenant d'élevages tradi-
tionnels. I. Etude des performances de croissance et de la composition du gain de poids. Ann.
Zoot., 32, 257-276.

63



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

OUHAYOUN J4., DELMAS D., 1983. Valorisation comparée d'aliments & niveaux protéiques différents par des
Lapins sélectionnés sur la vitesse de croissance et par des lapins provenant d'élevages tradition-
nels. I1. Etude de la composition azotée et du métabolisme énergétique des muscles L. dorsi et B.
femoris. Ann. Zootech., 32 (3), 277-286.

OUHAYOUN J., 1984. Croissance et qualités bouchéres du lapin. Cuniculture, 11, (4), 181-188.

OUNAYOUN J., LEBAS F., DELMAS D., 1987. La croissance et la composition corporelle du lapin : influen-
ce des facteurs alimentaires. Cuni Sciences, 3 (2), 7-21.

OUHAYOUN J., POUJARDIEU B., DELMAS D., 1986. Etude de la crofssance et de la composition corporelie des
lapins au dela de l'age de 11 semaines. 2. Composition corporelie. 4éme J. Rech. Cunicole, France,
2, communication 24.

PALENZONA D., PIPPA V., 1984. Cunicoop : un ibrido "emiliano" par la coniglicoltura. Coniglicoltura, 21
(6), 38-41.

PALKIN G.A., 1978. The problem of body constitution and conformation of rabbits. Krolikovedstvo i Zvero-
vodskve, 2, 29-31. In Russian,

PANIC M., PETKOVIC M., UROSEVIC M., 1985. The most useful genetic combinations of rabbits for broiler
production. Veterinarski Glasnik, 39 (3),285-291. In Serbo-croatian.

PANIC M., UROSEVIC M., 1984. The importance of the New Zeatand White and Californian White breeds in
the production of broiler rabbits. Veterinarski Glasnik, 38 (11), 939. In Serbo-croatian.

PAPE H., 1986. Spezies (ibergreifende Allelreihen der Fellfdrbungsmusker. 3rd Inter. Coll., Rostock, 1,
26-33.

PATRAS J., 1985. The use of heritability coefficients in improving the perfogmance of rabbits. Chova-
tel, 24 (10), 225-26. In Czech.

PATTON N.M., i982. Mainutrition in dwarf breeds of rabbits. J. App. Rabbit Res., 5

PENNYCUIK P.R., RAPHAEL K.A., 1984. The Angora locus (go) in the mouse : hair morphology, duration of
growth cycle and site of action. Genetical Research, 44 (3), 283-291.

PERRIER G., CHEVALIER C., 1984. Etude des potentialités zootechniques d'une population de lapins de ra-
ce. L'éleveur de lapin, 3, 24-28.

PERRIER G., CHEVALIER C., OUHAYOUN J., 1986. Potentialités zootechniques de la race Argenté de Champa-
gne. 42me J. Rech. Cunicole, France, communication 25.

PETIT €., 1987. Ricerca genetica e coniglicoltura moderna. Coniglicoltura, 24 (B8), 1-26.

PILANDON M.T., HENAFF R., PONSOT J.F., 1986. Potentialités zootechniques d'une souche de lapin gris du
Bourbonnais. Bilan de 5 années d'observation. 42me J. Rech. Cunicole France, Communication 25.

PLA M., BASELGA M., GARCIA F., TORRES C., 1983. Ensayo de interpretacion del desarollo placentario y fe-
tal en el conejo de carne. VII Symp. Cunicultura, ASSESCU, 173-184.

PLA M., ESTANY J., MOLINA I., GARCIA F., 1985, Effectos de la tasa de ovulacion sobre el grado de desar-
rollo del utero, 7 dias postcoito, en conejas gestantes. X Symp. Cunicultura, ASSESCU, 45-51

PONCE DE LEON R., MENCHACA M., 1985. Effectos raciales y heterosis en rasgos reproductivos en cruces
simples entre cuatro razas de conejos. Revista Cubana de Ciencias Veterinarias, 16 (1), 97-108.

POUJARDIEU B., 1985. Rome et la génétique, humeur d'un participant. Cuniculture, 12 (3), 171-174.

POUJARDIEU B., 1986. Influence des performances de la portée d'origine sur la carriére de lapines repro-
ductrices. 4éme J. Rech. Cunicole, France, communication 39.

POUSARDIEU B., OUHAYOUN J., TUDELA F., 1986. Etude de la croissance et de la composition corporelle des
lapins au dela de |'age de 11 semaines. 1. croissance et efficacité entre les ages de 11 et 20 se-
maines. 4éme J. Rech. Cunicole, France, communication 23.

RAFAEL GUARRO O., 1984, PCR : programa de control de resultados en exploataciones cunicolas. Funciona-
miento, resultados de los dos ultimos anos de control. IX Symp. Cunicultura, ASSESCU, 327-349.-
RAFAEL GUARRO 0., VALLS Y PURSALS R., FUSTER BASSAS 4., 1982. Primeros resultados de gestion technica.

Programa de Control de Rendimientos en Granja (P.C.R.Y. VII Symp. Cunicultura, ASSESCU, 215-223.

RAFAY J., JAKUBEC V., PARKANYI V., REHACEK E., 1984. Analysis of effects of genes .on body weight of rab-
bits from birth to 84 days of age. Zivocisna Vyroba, 29 (12), 1091-1099. In Czech.

RAHUMATHULLA P.S., BHUVANAKUMAR C.K., GANESAKALE D., 1986. Study on litter size in rabbits. Cheiron, 15
(4), 146-147.

RAICHEY S., DAMYANGVA K., 1980. Changes of fibre characters in Angora rabbits during the year. Zhivot-
nov Hdni Nauki, 17 (4), 53:58. In Bulgarian.

RANDI E., 1984. Miglioramento genetico, un problema ron solo tecnico. Coniglicoltura, 21 (6), 26-30.

RAY W.A., O'DAY D.M.; HEAD W.S., ROBINSON R.D., 1984. Varjability in isolate recovery rates from multi-
ple and single breeds of outbred pigmented rabbits in an experimental model of Candida keratitis.

RS

{4y, 135.

64



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

REBIERﬁ M.C., MARCHE P.N., KINDT T.Z., 1987 A rabbit class 1 major histocompatibility complex gene
with a T cell-specific expression pattern. J. -Immunol., 139 (6), 2066-2074.
RETAILLEAU B., BAUMIER L.M., 1986. Croissance, consommation et rendement & |'abattage d'une ligrke de

lamime X amsisiidan boaiabdoes  fluwe 1 Baab Muefaala s PO P Py v
laping & aptitudes bowhdres. 4dme J. Rech.Cunmicole, Framce, cummnication 21.

RICHARDS J.M., BEDFORD J.M., WITKIN §.S., 1984. Rectal insemination modifies immune responses in rab-
bits, Science, 224 (4647), 390-392. )

RICKE MUNOS L., 1984. Comportamiento productivo de conejos Angora, en jaulas con piso inclinado, dis-
puestas en cuatro niveles. Avances en Produccion Animal, 9 (1-2), 13.

ROCHAIS A., 1985. Sélection : choix des reproducteurs. Cuniculture, 12 (4),203-204.

ROCHAMBEAU ., de, 1983. La sélection : utilité, résultats et perspectives. Cuniculture, 10 (3), 221-226.
ROCHAMBEAU H. de, 1985. Le programme “femelles hyperfécondes" (GIE Midi-Pyrénées Lapin - INRA) :
bilan et perspectives, L'Eleveur de Lapin, 7, 12-13.

ROCHAMBEAU H. de, 1986. Réflexion & propos diun bil Cuniculture, 13 (5),23.

ROCHAMBEAU H. de, 1988. Riflessioni di un genetista sull'evoluzione delia coniglicoltura francece. Coni-
ghcoltura 25 (2) -39.

ROCHAMBEAU H. de, MATH G., 1986, Dissemination of genetic improvment through two multiplication sys-
tems. 3rd InterNT-todd,. Rostock, 1, 45-50.

ROCHAMBEAU H. de, VRILLON J.L,, 1985, Facteurs de variation de la qualité de la fourrure et de ta pro-
ductivité pondérale chez le lapin domestique. Ann. Zoot., 34 (1), 49-76.

ROCHAMBEAU H. de, VRILLON J.L. 1986. Preliminary work on“the-pleiotropic effect of the Rex gene : cross-
bred performances of a Rex strain. 3rd Intern. Coll., Rostock, 1, 34-38,

RODERO A., 1986. Genetic components for productive characters in rabbit of New Zealand and Californian

Lmoode Aol W zc sa32 226 _nEs oy
DTeeas. Arcn. Lwtcul., 35 {1335, 239-254. In apuvllsn-

ROEDECHA C., CHANPONGSANG S., 1985. Preweaning growth characteristics of rabbits. Thai Journal of Vete-
rinary Medicine, 16 (1), 1-15.

ROHRBAUGH M.L., HARDISSON R.G., 1983. Analysis of rabbit beta-like globin gene transcripts during deve-
lopment. J. Mol. Biol., 164, 395-416.

ROUGEOT J., 1986. Recent scientific and technical advances in Angora wool producﬁon in France. 3rd In-
tern. Coll. Rostock, 2, 47-53.

ROUGEOT J., THEBAULT R.G&1983. Variations saisonnidres de La composition et de la structure du pela-
ge : exemple de la tofson du lapin Angora. Ann. Zootech.)\32 (3), 287-314.

ROUGEQT J., THEBAULT R.G., 1984. Le lapin Angora, sa toison et son élevage. Les éditions du Point Vété-
rinaire, Maisons-Alfort, France, 182 pp. ROUILLER A., RIVE M., 1983. Le lapin Angora. Cuniculture,
10 (4), 192-195. ’

ROUSTAN A., SALEIL G., ROCHAMBEAU H. de, 1986. Premiers résultats d'un essai entre 3 ‘méthodes de renou-
vellement des femelles reproductrices dans un élevage de lapin de chair, Seme d. Rech. Cunicole,
~France, communication 40.

ROUVIER R., 1980. Génétique du lapin (Oryctolagus cuniculus). 2nd WRSA Congress, Barcelona, 1, 159-191.

ROUVIER R., 1983. Research about rabbit breeding in France. Journal of the Taiwan Livestock Reseirch,
16 (1), 17-24, '

RUDOLPH A., 1986. Statistische Erhsbung en der Rassekaninschenzucht der Bundesrepublik Deutschland. 3rd
intern. Coil. Rostock, 1, 76-79.

RUDOLPH A., KALINOWSKI T., 1982. Das Haugkaninchen. Wittenberg Lutherstadt, German Democratic Republic,
1264 pp. . :

RUTKIS Z.A., LEVCHENKO E.N., PROTASOV B.1., 1983. Evaluation by vital staining of the viebility of rab-
bit embryos of different breeds after freezing and thawing. Sel'skokhozyaistvennaya Biologiya, 18
(9>, 89-91. .

SABBION P., CANDEO T., 1987. Confronto tra l'ibrido e la razza pura. Coniglicoltura, 24 (4), 29-31.

SAFAROVA P., TROJAN V., 1982. The effect of crossbreeding on meat quality of broiler rabbits. Sbornick
z Vedecke Konference s Mezinarodni Ucastike 30. 477-488. In Czech.

SAMOGGIA G., 1985. Genetica applicata in coniglicoltura. Coniglicoltura, 22 (5), 17-19.

SANDBERG K., ANDERSSON L., 1987. Linkage of albino and hemoglobin K-chain loci in the rabbit. Journal
of Heredity, 78 (2), 126 125.

SARTIKA T., DIWYANTO K., 1985. Productivity of the local rabbit : Litter size, growth, mortality and
others physical conditions. [In Research report. Research Institute for Animal Production, Indone-
sia, 1984/1985.

SCHLEY P., 1985. Kaninchen. Verlag Eugen Ulmer, Stuttgart. German Federal Republic.

65



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

SCHLOLAUT W., 1974. Stand der Wollproduktion durch Angorakaninchen. Tierzuchter, 26 (3), 110-113.

SCHLOLAUT W., 1980. Organisation und Durchfuhrung der Leistungsprufungen in der Kieintierproduktion in
der Bundesrepublic Deutschiand. Zuchtungskunde, 52 (4/5), 393-401.

SCHLOLAUT W., 1987. Angorakaninschen : Hsarestrag und-qualitéit. DGS 38, 1150-1155.

SCHLOLAUT W., 1987. Nutritionmal needs and feeding of German Angora rabbits. Journal of Applied Rabbit
Research, 10 (3), 111-121.

SCHLOLAUT M., LANGE K., 1983. Untersuchungen uber die Beeinflussung qualitativer Merkmale des Wollus-
tieng beim Angorakaninchen durch Gesechlecht, Alter, Futterungstahnik und Methioningehalt des Fut-
ters. Zuchtungskunde, 55 (1), 69-84.

SCHOMER L., HEROEM DERFER €., 1988 Hinrvarse zur Schitzung pomulations genetischar Parameter fur mu
pare Tiere. 3rd Intern. Coll., Rostock, 1, 51-55.

SEKANIA A., 1982. The performance of lactating femals rabbits. Chovatel, 1 (10), 25-227. In Czech.

SHAFIE M.M., KAMAR G.A.R., BORADY A.H.A., HASSANEIN A.M., 1984. Egyptian Journal of Animal Production,
24 (1-2), 167-174.

SHEN Y.Z., LIANG M.L., 1984. PpPreliminary Analysis of wool quality traits in Angora rabbits. Chinese
Journal of Rabbit Farming, 4, 34-35.

SIERRA ALFRANCA ., LOPEZ SANCHEZ M., 1984. La raza gigante de Espana : su recuperacion genetica y eco-
nomica. IX Symp. Cunicultura, ASSESCU, 39-42.

SIMONI F., 1983. I lops, cugini inglesi dell® Arieta. Coniglicoltura, 20 (10), 26-27.

SINGH B., NEGI S.S., 1986. Effect on wool production of supplementing black locust (Robinia pseudoaca-
cia) and biul (Grewia optiva) leaver ad Libitum to a concentrate diet of Angora rabbits. Journal
of applied rabbit research, 9 (4), 159-163.

SINGH YADAV §.B., DEMPFLE L., 1988. Optimum structure for genetic improwment of Angora rabbits. Lives-
tock Production Science, 18, 69-84.

SINKOVICS G., MEDGYES 1., PALJAK J., 1983. Some results of artificial insemination in rabbits, Journal
of applied rabbit research, 6 (2), 43.

SITTISOMBUT N., KNIGHT K.L., 1986. Rabbit major histocompatibility complexe. I. Isolation and characte-
rization of three subregions of class Il genes. J. Immunot., 136 (5), 1871-1875.

SOKOLOVSKAYA 1.1., 1983. Gepetic control and regulati TR onse in re
novodstvo, 7, 41-43. In Russian.

SORENSEN D.A., KENNEDY B.W., 1986. Analysis of selection experiments using mixed model methodology.
Journal of Animal Science, 63 (1), 245-258.

STANDFORD J.C., 1986. The domestic rabbit. Collins, London, United Kingdom, 272 pp.

STEICHEN E., 1986. Element de base de votre élevage : la souche. Revue Avicole, 5, 174-175.

STEICHEN E., 1986. Observons nos lapins : le jugement du tronc. Cuniculture, 13 (3), 165-167.

STEICHEN E., 1987. Les lapins Argentés. Cuniculture, 14 (5), 251-254.

STEPHANT G., WORTMANN F.J., 1986. Schriftenreihe des Deutschen Wollforschungsinstituts. World Textile
Abstracts, 18, 99, 605-612.

STROJEK R.M., 1986. Versuche zur Einschleusung von Uteroglobin-Promotor-CAT-Fusionsgenen in Kaninchenei-
zellen im Hinblick auf die Erstellung transgener Tiere. Thesis, Tierdrztliche Hochschule Rarsvover,
German Federal Republic, 166 p.

SWITONSKI M., STRANZINGER G., FRIES R., 1983. C-bard polymorphism in the karyotype of the rabbit (Oryc-
tolagus cuniculus). Zeitschrift fur Tierzuchtung und Zuchtungs Biologie, 100 (5), 390-400.

SZENDRO 2., KAMPITS E., 1985. Relationship between the number of teats and production traits of does.
Allattenyesztes es Takarmanyozas, 34 (4), 361-370. In Hungarian.

SZENDRO Z., KUSTOS K., RICHTER J., 1986. Study of the interrelationships between production characteris-
tics of rabbit does. 3rd Inter. Coll., Rostock, 1, 55-61.

TAYLOR T.Y., JouueTOoM NP 1084, The effect of feed restriction on pel
Rex rabbits. Journal of Applied Rabbit Research, 7 (2), 62-67.

THOMPSON R., 1986. Estimation of realized heritability in a selected population using mixed model metho-
dology. Génétique, Sélection, Evolution, 18 (4), 475-483.

TINAEV N.l., 1984. Coat density in Soviet Chinchilla and Californian rabbits maintained in a large shed.
2verovodstva i Krolikovodstva, 31, 456-51.

TORRES C., PLA M., GARCIA F., 1986. Factores que inciden sobre los componentes de la camada al parto en
conejo. XI Symp. Cunicultura, ASSESCU, 97-103.

TORRES C., PLA M., GARCIA F., 1986. Evolucion del peso de la coneja y de sus gazapos durante la lactan-
cia. XI Symp. Cunicultura, ASSESCU, 105-116.

Tomm of wha § o
O OF TR ITWRAE

[\
44
'E!
%
L

t size and de £ prime in

o
erim

"1

66



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

TORRES C., PLA M., GARCIA F., 1986. Relacion entre el estado sanitario de La hambra durante la lacta-
cion y el engorde. XI Symp. Cunicultura, ASSESCU, 139-144.

TORRES C., PLA M., GARCIA F., 1986. Analysis de las perdidas totales y parciales de gazapos durante la
iactation. XI Symp. Cunicultura, ASSESCU, 117-123.

TORRES C., PLA M., GARCIA F., 1986. Analysis del estado sanitario y de la perdida de hambras durante la
lactacion en conejo. XI Symp. Cunicultura, ASSESCU, 131-137.

TORRES C., PLA M., GARCIA F., 1986. Relacion entre el estado sanitario de la hembra durante ia lacta-
cion y Llas perdidas de sus gazapos durante la lactation y el engorde. X1 Symp. Cunicultura, ASSES-
CU, 139-144.

TORRES £., PLA M,

. IA F., 1986, Nivel de repuesta en el tiemno a un control de seguimiento sanita-

GARC

rio en conejos. XI Symp. Cunicultura, ASSESCU, 145-152.

TORRES C., GARCES M., FABADO F., PLA M., 1987. Causas de eliminacion de reproductores en fucion de li-
nea y epoca. XII Symp. Cunicultura, ASSESCU, 237-249. /

TORRES C., GARCES M., FABADO F., PLA M., 1987. Productividad de conejos en funcion del numero de par-
tos. XII Symp. Cunicultura, ASSESCU, 251- 263.

TORRES C., GARCES M., FABADO F., PLA M., 1987. Evolucion diferencial en el tiempo de los sistemas de
processos respiratorios y det mal de patas entre {ineas selecionadas de conejos de carne. XII Symp.
Cunicultura, ASSESCU, 265-278.

TORRES C., GARCES M., FABADO F., PLA M., 1987. Causas de eliminacion de hembras y machos en lineas se-
leccionadas de conejo de carne. XII Symp.Cunicultura, ASSESCU, 279-287.

TORRES C., GARCES M., FABADQ F., PLA M., 1987. Efectos de la intensidad de produccion sobre la esperan-
za de vida media productiva de la conejas. XII Symp. Cunicultura, ASSESCU, 289-299.

TORRES S., HULOT F., MEUNIER M., SEVELLEC C., 1987. Comparative study of preimpliantation development
and embryonic loss in two rabbit strains. Reproduction, Nutrition, Developpement, 27 (3), 707-714.

TORRES S., HULOT F., SEVELLEC C., 1987. Early stages of embryonic development in two rabbit genotypes.
Reproduction, Nutrition, Developpement, 27 (3), 715-719.

TORRES §., HULOT F., MEUNIER M., SEVELLEC C., 1986. Etude comparée du développement embryonnaire dans
deux génotypes de lapins. 42me J. Rech. Cunicole France, communication 19.

TOSCANC G.P,, BEMATTI G., ZOCCARATO [., AMDRIONE A, 1983, Contributo slls conservaz
i

zione locale di conigli grigi. Coniglicoltura, 20 (11), 51-54.

TROJAN V., MACH K., 1982. Meat production of purebred rabbits and in crossbreeding. Chovatel, 20 (6),
124-125.

TSEPKOV N.M., MASHTAK S.A., 1984, Selection factors in rabbits production. Krolikovod. y Zverovod., (5)
27-28. )

TYKOCINSKI M.L., MARCHE P.N., MAX E.E., KINDI J.J., 1984. Rabbit class 1 MHC genes : cDNA clones defi-
ne full-length transcripts of an expressed gene and a putative pseudogene. J. Imminol. 133, 2261-
2269.

VALLS R., 1986. Le lapin en Espagne. Cuniculture, 13 (1), 56-60.

VALLS R., DUCROCQ V., RAFAEL 0., ESCUDERC J., OROZCO F., ROUVIER R., 1985. Seleccion de lineas de cone-
jos de aptitud mixta con una amplia resistencia ambiental. X Symp. Cunicultura, ASSESCU, 89-100.

VALUEVA T.K., 1987. Amelioration des lapins de race Bleu de Vienne et Argenté. Krolikoved. Zerovod., 1,
14. In Russian. .

VAREWYCK H., BOUQUET Y., ZEVEREN A. Van, 1986. A progeny test for carcass quality in meat rabbits. Ar-
chiv fir Geflligelkunde, 50 (1), 26-31.

VAREWYCK H., 1987. Genetic research of carcass quality in meat rabbits. Viaams Diergeneeskd. Tijdschr.,
56 (5), 348-358.

VARGA L., PALOVICS A., FESUS L., 1986. Rabbit plasma pretransferin system :evidence for three new alie-
tes. Animal Germtics, 17 (33, 273-275. )

- VASTRADE F.M., 1986. Ethologie du lapin domestique. Cuni-Sciences, 3 (1), 15-22.

VASTRADE F.M., 1985. Comportements social et reproducteur chez le lapin domestique. Point Vétérinaire,
17 (91), 443-452.

WENT D.F., STRANZINGER §., 1986. Das Kaninchen (Oryctolagus cuniculus L.) als zytogenetisches Experimen-
tiermodell. 3rd Intern. Coll., Rostock, 1, 7-15. ’

WERMER 8., 1983. The Small Silver. Fokkersbelangen, 33 (7), 180-183. In Dutch

VERMER B., 1983. The Rex breed : the velvet rabbit. Fokkersbelangen, 33 (8), 206-208. In Dutch.

WUSSOV J., 1986. Erste Auswertung der Geschlechterverhiltnisses im Zusammen hang mit einen Inzuchtver-
such beim Kaninchen. 3rd Intern. Coll., Rostock, 1, 65-67.

67



Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 1-68

XU H.T., 1983. A preliminary study on ovarian development of the Chinese Angora rabbit. Fur Animal Far-
ming, 1, 10-12. In Chinese.

YAN 2.S., GONG Y.Q., DING J.T., DING J.C., WANQ@ Z.Q., 1985. Influence of hot summer weather on plasma
testosterone concentration and semen quality in Angora rabbits. Chinese Journal of Rabbit Farming,

3, 24-26. In Chinese.

YONCOURT L., NICAUD C., 1987. La gestion technico-économique cunicole en France. Cuniculture, 14 (8),
295-299.

ZARAGOZA P., 1987. BRlood biochemical polymorphism in rabbits present by bred in Spain : genetic varia-
tion and distances amongst populations. Austr. j. Biol. Sci., 40 (3), 275-286.

ZARAGOZA P.. AMORENA B.. 1985. A method to genetically characterize rabbit breeds and populations. .Jour-
nal of Applied Rabbit Research, 8 (2),75-80.

ZARAGOZA P., ARANA A., 1984. Estudios electroforeticos en conejos. I1I. IX Symp. Cunicultura, ASSESCU,
389-396.

ZARAGOZA P., ARANA A., 1986. Nuevos fenotipos electroforeticos del ADA eritrocitario en conejos silves-
tres espanoles. Archivos de Zootecnia, 35 (132), 183-194.

ZARAGOZA M.P., AMORENA B., ARANA A., ZARAZAGA 1., 1984. Estudios enzimaticos preliminares en conejos de
la raza Cornein espanol mediante electroforesis. Anales de la Facultad de Veterinaria, Universi-
dad de Zaragoza, 18-19, 197-202.

ZARAGOZA M.P., AMORENA B., ARANA A., ZARAZAGA 1., 1984. Estudio electroforetico de La hemoglobina en co-
nejos de la raza Mariposa y Leonado de Borgona. Anales de la Facultad de Veterinaria, Universidad
de Zaragoza, 18-19, 165-166.

ZARAGOZA M.P., ARANA A., AMORENA B., 1984. Polimorfismo bioquimico del enzyma eritrocitario “adenosin
desaminasa (Ada)¥ en tres poblaciones de conejos : commum espanol, neozelandes blanco y una Linea
hibrida. II1.IX Symp. Cunicultura, ASSESCU, 383-388.

ZARAGOZA M.P., ARANA A., AMORENA B_, ZARAZAGA 1., 1984. Polimorfismo enzimatico de La esterasa eritroci-
taria en conejos de raza Mariposa, Leonado de Borgona y Commun Espancola. Annales de la Facultad de
Veterinaria, Universited de Zaragoza, 18-19, 167-168.

ZARAGOZA M.P., ARANA A., ZARAZAGA 1., AMORENA B., 1987. Analyse génétique de 5 polymorphismes biochimi-
ques dans plusieurs populations espagnoles de lapins. Cuni-Sciences, 4 (1), 23-28.

ZARAGOZA M.P., RODELLAR C., ESCUDERO F., ZARAZAGA 1., 1985. Estudios preliminares de las caracteristi-
cas reproductivas del conejo commune spanolo. X Symp. Cunicultura, ASSESCU, 73-88.

ZARAGOZA M.P., VALLEJO M., ZARAZAGA I., 1987. Caratteristiche genetiche, morfologiche ¢ produttive di
una razza di conigli autoctona espagnole : commune spanolo. Coniglicoltura, 24 (1), 47-51.

ZARAGOZA M.P., ZARAGAZA 1., 19B4. Marcadores gemeticos en cunicultura. 1. IX Symp. Cunicultura, ASSES-
cu, 373-382.

ZELNIK J., 1984. The effect of inbreeding on body weight of Nitra rabbits. Vedecké Prag Vyskumneko Usta-
viv Zirocisnej Vyroby v Nitra, 21, 83-89. In Slovak.

ZELNIK J. RAFAY J., 1986. Meat performance of 84-days old Californian and New Zealand White rabbits. Ve-
decké Prag Vyskumneko Ustaviv Zirocisnej Vyroby v Nitra, 22, 37-34. 1n Slovak.

ZINA E., 1986. Angora, la selezione passa attraverso il libro genealogico. Coniglicoltura, 23 (9), 44-
47.

ZOCCARATO 1., TOSCANO G.P., BENAITTI G., 1985. Una razza di conigii grigi da conservare : valore zootec-
nico e possibilita di miglioramento. Coniglicoltura, 23 (2), 41-43.

2UCCHY P., DESALVO F., 1986, Analisi della raza alla macellazione di conigli ibridi. Coniglicoltura, 24
(8), 31-34.

2UCCHINI H., 1986. La selezione nel coniglio da carne. Coniglicoltura, 24 (12), 20-32.

2UTPHEN L.F.M. Van, FOX R.R., BIEMAN M.G.W. den, 1983. Genetics of two tissue esterase polymorphisms
(Est 4 and Est 5) in the rabbits. Biochemical Genetics, 21 (7:8), 773-780.

Rabbit
Science
Association

68



