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Abstract

The aim of this study was to evaluate chosen reproductive traits of synthetic broiler rabbit line. The numbers of 7
reproductive traits were analysed. The synthetic broiler rabbit lines produced from local broiler population and
Belgian Giant White sire rabbit were the object of analysis in our study. Number of total born young, lactation at 21st
day, number of weaned (35), mortality and relative mortality, litter weight at birth and litter weight at weaning were
analysed in experiment. The experiment was carry out in intensive farm conditions with controlled microclimate in
wire cages, fed with balanced granulated mixture. Reproduction was provided by artificial insemination, heating and
ovulation were stimulated by exogenous hormones. Kindlings were spontaneous and regulated lactation was applied.
Following obtained values of analysed lines are presented in results. The average of total number of born in lines F1,
B1, B2, B2.1 were 7.9; 9.08; 10.25 and 7.75 respectively. Weaning was carry out at the age of 35 days, and the
average numbers of weaned young were: 6.35; 7.75; 8.85; 5.25. The mortality up to weaning reach average numbers
1.55; 1.08; 1.5; 2.5 pieces and 18.42; 15.13; 13.97; 33.72 %. The weights of litter at born reach values 240 -- 955 g.
The weight of litter at weaning in each line was 4876.25; 5940.5; 7165; 4471.88 g. Lactation at 21th day reaches
average numbers 3257.25; 6837.5; 4511.0; 3707.5 g.
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1. Introduction complicated comparing to sire lines, due to the fact,

that coefficients of heritability are low [8] and
Reproductive stage of broiler rabbit production generation intervals are longer in maternal lines
presents the very important factor of production. comparing to paternal lines [9]. One of the most
The optimal number of offspring manage sufficient important selection method in maternal lines is
effectivity of herd and reduce the physiological selection for uterus capacity [10]. That method is
exhausting of does. The number of born youngs is widely accepted and practised in broiler rabbit
specific value of each specie [1]. The litter size at hybridization [11]. All that authors [9, 10, 11]
born belongs to the most important selection present results, that the number of born youngs is
criterion of synthetic maternal lines [2-4]. positively correlated with uterus capacity. [12]
Reproductive traits of does are influenced by states that, the number of born rabbits varies in
physiological ~ condition of doe, breeding broiler rabbit hybridization programmes on grade 9
conditions,  nutrition, health and  breeding — 10 pieces. Slightly smaller values presents [13]
technology [5] age [6] or photoperiod [7]. Selection that found out 5.2 — 8.1 pieces of born in synthetic
and selection methods in maternal lines are very line. [14] marked in meat rabbit population values

7.6 — 10.5 pieces. [15] find out in crosses of NZW
* Corresponding author: Peter Smehyl, + 421 37 and Cal 9.01 - 10.10 pieces. In pure bred NZW
6414706, peter.smehyl@uniag.sk was obtained an average number of born 7.99 [16]
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or 6.49 in an others studies and in Cal 7.26 [17].
The mortality up to weaning is reproductive factor
that is considered to be an express of individual
maternal traits. There occurs also small and
physiologically undeveloped individuals in the
litters of high number of born and these animals
have often alimentary troubles causing, low vitality
and mortality [18]. High correlation of mortality to
live weight at born proves the work of [19].
Preweaning mortality is especially during the first
week of life [20-22]. [23] found out the mortality in
broiler rabbits 6.94 — 22.5 % [15] presents the
average mortality in Cal and NZW rabbits 16.1%.
[24] found out mortality in local synthetic line 5 —
15 %. The litter size at weaning is the trait that is
influenced mainly by previous parameters and
presents very important economic indicator of
production. The average numbers of weaned
offspring in Cal and NZW rabbits was 5.69 and
6.49, respectively [17]. The same breed (NZW)
reached in intensive farming conditions 7.0 — 7.6
youngs [25]. But the crosses of named breeds
reached expressive higher values 8.63 — 10.1 of
weaned rabbits per litter [15]. The synthetic meat
lines reach the average numbers of weaned young
6.1 — 8.1 pcs per litter [14]. [26] find out the
average number of weaned rabbis of Hyplus
genotype 6.57; 7.46 and 7.48 in lines GD54, GD14
and PS19 respectively. No influence of sire line on
number of weaned or number of born rabbits was
proved [8]. The factors most influencing milk
production are follows : breed [27-29], number of
suckling offsprings [30] live weight of doe [17],
doe nutrition [31, 32] and individual property of
doe. Milk production is the only factor influencing
the growth rate of suckling offsprings [33]. The
average daily milk production of rabbit doe varies
from 136.7 to 157.6 g in meat rabbits [17]. The
maximal of milk production reach the doe at about
21* day after kindling. Maximal daily production
presents 200 — 250 g of milk [34]. Maximal
volume of milk production reached by the does of
meat breed from 18" to 22™ day after kindling [17,
29, 35, 36]. The total milk production up to the 21*
day should reach minimum 3900 g [12].
Depending on lactation system, the total value of
milk production may reach 4593 — 5090 g [37] or
3232 — 4070 g [34] in meat rabbit breeds. The aim
of this study was to evaluate and to compare some
reproductive traits of giant rabbit lines with
different ratio of giant breed.
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2. Materials and methods

Animals

Animals analysed in the study presents four
generations, which was created during
hybridization of standard local synthetic broiler
line and sire of Belgian Giant White. The lines
F1, B1 and B2 were created as following
generation with 50, 25 and 12.5 % of sire breed
BGW and the last generation B2.1 was created
as inter se crosses of line B2. All animals were
albinotic.

Housing system

Wire cages technology, with automatic drinking
system and pelleted mixture diet was used.
Drinking and feeding was served ad libitum.
Animals were hold in room with controlled
microclimatic conditions.

Table 1. Composition of feeding mixture

Crude Energy Crude  Fat Dry
protein fibre matter
16 % 0.8 MJ/kg 14 % 4.5 % 88 %

Analysed traits and data collection

Litter size at born (Lb) - Total number of all
born youngs in one litter were monitored after
kindling.

Milk production (Mp) — production of milk from
one doe, up to 21% day after kindling. That trait
was count as:

L21= 2 * (My1 — mg)

L, — milk production up to 21* day

myy — litter weight at 21 day after kindling

mo — litter weight at born

Litter size at wean (Lw) — number of all youngs
weaned from one doe at 35st day of age
Mortality (M) — number of perished animals up
to weaning

Relative mortality (Rm) — percentage of perished
youngs that was count as:

Rm= 100*M/Lb

Litter weight at born (Lwb) — the weight of all
youngs from one doe measured after kindling
Litter weight at wean (Lww) — the weight of all
youngs weaned from one nest at the age 35 d
Data analyses

Statgraphic Centurion programme was use for data
analyses. Descriptive statistics were calculated for
each group and age. Kruskal — Wallis test was used
to determine the significance of differences
between analysed lines.
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3. Results and discussion

The results of the studied lines are presented as
means and SD in table 2. One of the most
important reproductive traits is the number of

born rabbits. This trait is considered to be
dependent on individual or breed genetic
performances [12, 15].

Table 2. Means, SD and statistical significance of analysed lines

F1 B1 B2 B2.1
Lb [pcs] 7.90 +1.71° 9.08 +2.15® 10.25 + 0.96" 7.75 + 1.66°
Mp [g] 3257.25 + 1074.75° 4316.67 £1790.42°  4511.00 + 1067.12°  3707.50 + 1314.64*
Lw pcs] 6.35 + 2.00% 7.75 £ 2.22" 8.75 + 1.42° 5.25 + 2.54°
M [g] 1.55 + 1.87° 1.08 + 0.99% 1.5+ 1.5° 2.5+ 2.44°
Rm [%] 18.42 + 21.56%® 15.13 +13.15° 13.97 +13.87° 33.72 +29.62"
Lwb [g] 534.47 + 162.51° 660.50 + 84.60° 755.83 + 139.88" 466.25 + 132.11°
Lww [g] 4876.25 + 1651.85°  5940.75 + 2096.68%°  7165.00 + 1846.40°  4471.88 + 2078.61°

Means values with different letters, in the same line, showed a statistical significance of P<0.05

Values with significant differences were found
out in our study. The average value varies from
7.75 to 10.25 of newborn youngs. Our results are
in correspondence with notes of [16] that
presents average number of born rabbits 7.99 in
NZW rabbits in conventional conditions. [38]
find out in two different genotypes of synthetic
broiler lines average number 9.95 of youngs.
Comparing our values with previous results we
can note, that reproductive traits of our lines
create conditions for possibility to apply these
genotypes as useful material for next
hybridization or production. The milk production
reached variable values with significant
differences between genotypes. This trait is
highly correlated with number of born and
number of weaned offspring [31, 32]. Increasing
trend of milk production was recorded in
relationship to decreasing of giant breed ratio in
genotype of line. But the final generation as a
product of inter se mating show the lowest
values in all parameters. The values obtained in
our study varied from 3257 to 4511 g of milk
produced up to 21% d. Our values are slightly
lower to [37] but we reached higher values like
[34]. However our numbers present common
numbers of that trait comparing to results
presented for crosses of standard meat rabbits in
farming conditions. Lw presents one of the most
important productive trait. The values of our
study show close relationship to the Lb trait,
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though this trait is much influenced especially by
mortality. Values of experimental lines reached
6.35; 7.75; 8.75 and 5.25 pcs for F1, B1, B2 and
B2.1, respectively. The average numbers of
weaned rabbits presents 5.69 [17], 7 — 7.6 [25] or
8.6 to 10.1 [15] in meat breeds and their crosses.
[26] find in population of Hyplus genotype
similar results. Our results come under the
interval presented above. As for results recorded
in mortality, more important is relative mortality.
This parameter is influenced not only by
maternal properties of doe, but breeding
technology affect is ass well. No differences
were obtained as for number of perished youngs
up to weaning. Rm shows differences as table 2
presents. The most of authors presents the level
of relative until weaning mortality up to 20 per
cents [15, 23, 24]. Our results present similar
results, besides the line B2.1, where the relative
mortality reached 33.72 % which presents really
high number. According to the fact, that all lines
were hold in identical condition, the influence of
housing system and breeding technology is
irrelevant. Lwb shows significant differences
between the lines. This trait is not influenced by
breeding conditions, so the differences are
considered to be caused by genetics. This trait is
again closely correlated to Lb. The mean values
of each line are shown in table 2 and comparing
with results of [39] who count average value
624.24 g in synthetic giant line our results are
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almost similar . Lww is affected with Lb and Lw
especially. Our values reached 4876.25; 5940.75;
7165.00 and 4471.88 for F1, B1, B2 and B2.1
respectively. The highest production reached the
line B2 and vice versa the lowest value reached
the line B2.1, which presents inter se crosses of
B2. All of the parameters analysed in this study
are in a very close relationship and affected
especially by the genetic and individual
performances of doe, besides the mortality that is
influenced partially also by breeding conditions.
Each following generation from F1 to B2
showed an improvement of analysed
reproductive traits, but the final generation
shows express decreasing of productive
parameters.

4. Conclusions

All results presented in this study proves
common level of analysed characteristics
comparing to results of other authors. All lines
and reproductive traits of this study reach similar
values, like presented in different genotypes. As
for lines comparison, in all traits were found out
significant difference between lines, besides the
number of perished youngs until weaning.
Gradual improvement of production traits (Lb,
Mp, Lw, Lwb and Lww) wes recorded in lines
F1, B1 and B2, line B2.1 contrary shows the
smallest values of analysed traits. Vice versa the
Rm shows decreasing of value gradually with
following generations, besides B2.1. We can
note that decreasing of giant breed ratio caused
partially improvement of monitored traits.

Acknowledgements

This study was financially supported by the VEGA
grant, Ministry of Education, Science, Research and
Sport of the Slovak Republic No. 1/0511/15.

References

1. Rafay, J., Chov brojlerovych kralikov. Levice.
ZCHBK, 2002

2. Estnay, J., Baselga, M., Blasco, A., Camacho, J.
1989. Mixed model methodology for the estimation
of genetic response to selection in litter size of
rabbits. Livestock Production Science. 21, 2, 1989,
pp. 67 - 76

3. Garreau, H., Szendro, Zs., Larzul, C., Rochambeau,
H. 2000. Genetic parameters and genetic trends of
growth and litter size traits in the White pannon

223

breed. Proceedings of the 7th World Rabbit Congress.
403 - 408

4. Gémez E., A., Rafel, O., Ramén, J., Baselga, M.
1996. A genetic study of a line selected on litter size
at weaning. Proceedings of the 6th World rabbit
congress. 1996, 219 - 227

5. Brun, J., M., Theau-Clement, M., Bolet, G. 2002.
Evidence for heterosis and maternal effect on rabbit
semen characteristics. Animal Research. 51, 5, 433 —

442
6. Lebas, F. 1968. Mesure quantitative de la
production laitiere chez la lapine. Annales

deZootechnie. 17, 1968, 197

7. QuintelaA, L., A., Pefia, A., I, Vega, M., D,
Gullén, J., Prieto, M., C., Barrio, M., Becera, J., J.,
Maseda, F., Herradén, P., G. 2004. Ovulation iduction
in rabbit does submitted to artificial insemination by
adding buserelin to the seminal dose. Reproduction
and Nutrition Development. 2004, 44, 79 — 88.

8. Baselga, M. 2004. Genetic improvement of meat
rabbits. Programmes and diffusion. Proceeding of the
8th World Rabbit Congress. 2004, 1 - 13

9. Armero, E., Baselga, M., Cifre, J. 1996. Selecting
litter size in rabbits. Analysis of different strategies.
World Rabbit Science. 3, 4, 1996. 179 — 186

10. Blasco, A., Argente, M., J., Haley, C., S,
Santacreu, M., A. 1994. Relationships between
components  of liter size in unilaterally
ovariectomized and intact rabbit does. Journal of
Animal Science, 72, 12, 3066 — 3072

11. Blasco, A., Ortega, J., A., Climent, A., Santacreu,
M., A. 2005. Divergent selection for uterine capacity
in rabbits. I. Genetic parameters and response to
selection. Journal of Animal Science, 83, 10, 2297 -
2302

12. Rafay, J. 1993. Intenzivny chov brojlerovych
krélikov. 1993, 134

13. Moce, E., Lavara, R., Vicente, J., S. 2003. Effect
of an asynchrony between ovulation and insemination
on the results obtained after insemination with fresh
and frozen sperm in rabbits. Animal Reproduction
Science, 75, 1, 2003, 107 - 118

14. Piles, M., Garcia, M., L., Rafel, O., Ramon, J.,
Baselga, M. 2006. Genetics of litter size in three
maternal lines of rabbits : repeatability versus mutiple
— trait models. Journal of Animal Science. 2006. 84,
9, 2309 - 2315

15. Garrido, S., Nicodemus, N., Garcia, J., Chamorro,
S., De Blas, J., C. 2009. Effect of breeding system
and farm hygiene on performances of growing rabbits
and lactating does over two reproductive cycles.
World Rabbit Science. 2009. 17, 2, 71 - 78

16. Eiben, Cs., Kustos, K., Kenessey, A., Virag, Gy.,
Szendro, Zs. 2001. Effect of different feed restriction
during rearing on reproduction performance in rabbit
does. World Rabit Science, 9, 1, 2001. 9 - 14



Smeyl P. et al./Scientific Papers: Animal Science and Biotechnologies, 2017, 50 (1)

17. Mc Nitt, J., J., Lukefahr, S., D. 1990. Effects of
breed, parity, day of lactation and number of Kits on
milk production of rabbits. Journal of Animal
Science. 68, 1990. 1505 — 1512

18. Plotnikov, V., G., Trub&anikova, M.,S. 1997.
Rozvitie kroli¢Sich izranych po veli¢ine gnezd.
Krolikovodstvo. 4, 1997, 17

19. Szendr6, Zs., Gyarmati T., Maertens L., Radnai .,

Bir6-Németh E., Matics Zs. 2000. Trials to produce
rabbit young nursed by two does I. Milk production
of does and milk intake of young. Proceeding of the
7th World Rabbit Congress. 2000.453-460

20. Lebas, F. 1974. La mortalité des lepereaux sous la
meére (Part I, Part I). In Cuniculture magazine. Vol.
1,1974,s5.8-11

21. Coudert, P., Viard Drouet, F., Provot, F. 1984.
Pathologie des lapines reproductrices: étude
decriptive, coparative des phénoménes morbides
observes lors de la reproduction de deux souches
pures de lapin. Annales de recherches vétérinaires.
Annals of veterinary research. 15, 1984535 — 541

22. Leone-Singer, A., Hoop, R. 2003. Etude sur la
mortalité des lapereaux de lait pour I’engraissement
en Suisse Schweizer Archiv fir Tierheilkunde, 145,
2003, 329 — 335

23. Martonkova L., 2007. Moznosti vyuZzitia umelej
inseminacie v inten ivnych chovoch brojlerovych
kralikov v naSich podmienkach. Nitra.2007, 52

24. Castellini, C., Dal Bosco, A., Mugnai, C. 2003.
Comparison of different reproduction protocols for
rabbit does: effect of litter size and mating interval.
Livestock production science. 83, 2 — 3, 2003, 131 -
139

25. Rommers, J., M., Kemp, B., Meijerhof, R.,.
Noordhuizen, J., P. 2001. The effect of litter size
before weaning on subsequent body development,
feed intake and reproductive performance of young
rabbit does. Journal of Animal Science. 2001, 79,
1973 - 1982

26. Mach, K., Majzlik, 1., Dédkova, L.
2002.UzZitkovost hybridniho potomstva ziskaného ze
vzajemného ptipafovani jednotlivych linii

brojlerovych kraliki HY PLUS. Aktudlne smery
v chove brojlerovych krélikov. Nitra, 2002. 14 - 20
27. Venge, O. 1963. The influence of nursing
behavior and milk production on early growth of
rabbits. Animal Behavior. 6, 1963, 500

224

28. Bartelli, M., Antamonte, V. 1968. Experimental
tests on rabbits: Coparison of milk yield and
prolificacy of some breeds of rabbits. Journal of
Animal Breeding and Genetics. 36, 1968

29. Lukefahr S., Hohenboken W., D., Cheeke P.,R.,
Patton N.M. 1983a: Doe reproduction and
preweaning litter performance of straightbred and
crossbred rabbits. J. Anim. Sci. 57:1090-1099.

30. Lukefahr S., Hohenboken W.,D., Cheeke P.,R.,
Patton N. M. 1983b: Characterization of straightbred
and crossbred rabbits for milk production and
associative traits. J. Anim. Sci.57:1100-1107

31. Castellini, C. 2007. Reproductive activity and
welare of rabbit does. Journal of Animal Science. 6,
2007, 743747

32. Bioti, C. 2004. Underlying physiological
mechanisms controlling the reproductive axis of
rabbit does. Proceedings of the 8th World Rabbit
Congress.186-206

33. Mc Nitt, J., J., Moody, G., L. 1988. Milk intake
and growth rates of suckling rabbits. Journal of
Applied Rabbit Research. 11, 1988

34. Salcedo-Baca, R., Echegaray-Torres, J., L.,
Robinson,A. 2006. Milk production evaluation in
rabbit milking one or two times a day. Abstract. In
Journal of Animal Science. 2006, 81, 1, 264

35. Ortiz, R., B., R, Tewolde, A., M., RODRIGUEZ,
C., A, A. 1982. Caracterizacion de la produccion de
leche en conejos (Oryctolagus cuniculus L.) de las
razas Nueva Zelanda y California. In Proceedings of
the 14th Reunion Annual de la Asociacion Mexicana
de Produccion Animal, Universidad Antomona
Chapingo. [Book of Abstracts]. 61

36. Cowie, A., T. 1969. Variation in the yield and
composition of the milk during lactation in the rabbit
and the galactopoetic effect of prolactin. Journal of
Endocrynology. 44, 1969, 437 — 450

37. Espinosa, A., Lazaro, R., Carabafio, R., Rebollar,
P., G. 2006. Effect of doe - litter separation on
reproductive performance of lactacing rabbit does.
Abstract. Journal of Animal Science. 2006, 81, 1, 264
38. Theau-Clemente., Mercier, p. 2004.Influence of
lighting programs on the productivity of rabbit does
of two genetic types. 8" World Rabbit Congress. 358
- 364

39. Nedelka, S. 2011. Porovnanie vybranych
parametrov reprodukcie u syntetickych linii. 2011,
Nitra, 75



