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ABSTRACT

The experiment was conducted at the Kaposvar University. Pannon Ka and Pannon White rabbit does (n=200) were
randomly divided into four groups, according to the nest materials used for bedding in the nest box: hay (n=50), straw
(n=50), wood shavings (n=50), wooden thin long fibre material (Lignocel® J.Rettenmaier&Séhne GmbH, n=50). The
experiment started on the 27th day of pregnancy. Photos were taken about the nests 4-5 days after parturition, and
they were evaluated by experienced experts on scales of 1-5, depending on the nest quality. The quality of nests
made of different materials was significantly different: the hay nest received the best quality scores (4.11), which was
followed by straw (3.76), Lignocel® (3.56) and wood shavings (3.13). The nest material did not influence the litter size,
the litter- and the individual weight at day 21, and suckling mortality between 0-21 days, however the reproductive
performances of the two breeds were significantly different. It was concluded that the rabbit does built the best nest
quality by hay and the worst by wood shavings; the type of the nest material did not influence the performance of
does; and the commonly used wood shavings could be good in the practice.

Key words: Rabbit does, Nest material, Productive perforreanc

INTRODUCTION

According to results of Gualterigt al (1988), 54% of the preweaning mortality befallsidg the first 12
hours after parturition, and 70 % until the endhaf first week (Partridget al, 1981). For the survival of
new-born rabbits, the quality of nest is importgtdarrowet al, 1963; Delaveau, 1982; Vergaal, 1987;
Borka and Adam, 1988; Maticst al, 2002), because the main role of the nest andmaterial is to
protect the kits from cold during the first periofitheir life (Baumans, 2005), as they are hairiesd
very sensitive to cold (Blumetet al., 2010).

The type of the nest material may be important ftbenaspect that the suckling rabbits may alsmesit
material beside the left faecal balls by does winfluence the evolution of their gut flora (Hudseinal,
2000; Kovacest al,, 2004)

In most farms wood shavings are usually placed th# nest boxes because it is cheap and easy to
purchase. European wild rabbits, however, maing/dry grass to build the nest in the warren. Saad/

hay are more similar to the materials they useatnne conditions (grass and plant material, Hudgai.,
2000). But wood shavings and dry grass are vefgréifit from each other; consequently wood shavings
might not be a good nest material. Rabbit doesnateable to build a proper nest from wood shavings
(Deutsch, 1957, Hudsoet al, 1996). According to Zarrowt al (1963) and Vergat al (1978) nest
material and hair pulled from body of rabbit doge aecessary to build good quality nest, and for
successful rising of kits.

Different nest materials were examined by somearebers: Blumett@t al (2010) used barley straw,
Mahmoud and Tulip (2004) rice straw, Oliveida al (2014) tifton hay and chopped newspaper. In
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commercial rabbit farms the choice of nest matelggdends on the country and the possibilities. mbst
commonly used materials are wood shavings, hagwstwool and cotton waste or even saw dust
(Blumettoet al,, 2010).

The objective of this study was to examine theatftd four different nest materials (wood shavingasy,
straw, Lignoceél) on nest quality and productive performance obittioes.

MATERIALS AND METHODS

Animals and experimental design

The experiment was conducted at the Kaposvéar WsityerPannon Ka and Pannon White rabbit does
(n=200) were randomly divided into four groups adiug to the nest materials used for bedding tret ne
tray: hay (n=50), straw (n=50), wood shavings (H=&@nocef (wooden, thin, long, fibre material made
by J.Rettenmaier&Sohne GmbH; n=50). The temperatas 15-18 °C, and 16-hour lighting was used in
the room. The rabbit does consumed commercial tp@deergy: 10.6 MJ DE/kg pellet, crude protein:
18.0%, crude fat: 4.0%, crude fibre: 13.8%) aduitn, and water was available from nipple drinkers.

Rabbit does were placed in 60x54x30 cm flat-dedesaequipped with 54x27 cm nest boxes including
the 37x20x15.5 cm deep nest tray. The nest traymeake from plastic perforated underneath.

The experiment started on the 27th day of pregnasoythe rabbit does had at least three days for
preparing the nest. The rabbit does were insesihan the 18th day after the parturition, usin@aldy
reproduction rhythm. After equalization 8 and 9Ki® were in a litter for nulliparous and multipas
does, respectively. The does could freely nurse #ies except for the three days before insemonati
when controlled nursing was used as a biostimulatiethod.

Photos of the nests were taken on 4-5 days aftéurfigon, which were assessed by skilled experts o
scores 1-5. The qualities of the nests were evaduatcording to Sawin and Crary (1953), and Dengnbe
et al (1963):

1: hair completely missing, no nest shape, kitsewercovered,;

2: small amount of hair, shapeless nest, kits \wardly covered;

3: average amount of hair, meanly shaped nestwkite are partly covered;

4: sufficient amount of hair, well-shaped nest, afthtovered the kits well;

5: large amount of hair, perfectly shaped nestctvibvered the kits completely.

The quality and contamination of the nest matesi@te checked daily. The contaminated nest materials
were exchanged. Litter sizes (total, alive, stilthcafter equalization, at 21 day) and daily kitsrtality
were recorded. The 21-day litter weights were meskland the individual weights were calculated.

Statistical Analysis
The productive performance and the quality of testnvere evaluated by one-way ANOVA, the suckling
mortality by chf-test. All statistical analyses were conductedgitire SPSS 10.0 software package.

RESULTS AND DISCUSSION

The quality of the nest using the four nest malemas significantly different. The hay nest provede

the best, which was followed by straw and Lign8c&he nests made from wood shavings were judged to
be the poorest. There was near one score diffetegteeeen hay and wood shavings nests (Table 1). The
nest material did not influence the litter sizetdtpalive, stillborn, after equalization, at day) 2the litter

and the individual weight at day 21. Similarly toragesults Oliverat al (2014) and Maticst al. (2002)

did not observe significant differences on the padidn of rabbit does depending on the nest maseria
However, Bulmettoet al (2010) observed significantly higher litter sia¢ weaning in straw nest
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compared to wood shavings. The observed differeimcesaluation of the nests were not reflectechi t
production results.

Table 1 Effect of nest materials on nest quality and padn traits of rabbit does

Nest material Breed SE P-value
sx\é?/?r?gs Lignoce*  Straw Hay \7Vallqr;Peon Parz]:on Nest Breed
n 44 45 45 46 109 71
Nest quality 3.13 3.5¢ 3.76 41T - - 0.04 <0.001
Litter size
total 10.6 9.58 9.71 1046 919 115 0.260.523 <0.001
born alive 10.2 9.07 9.11 9.74 8.67 108 0.250.369 <0.001
stillborn 0.43 0.51 0.60 0.78 052 068 0.100.601 0.458
ggﬁgnzaﬂon 8.95 8.71 8.80 8.85 852 930 0.05 0.381 <0.001
at21d 8.02 7.70 7.65 7.44 750  8.00 0.120.371 0.031
'ai’t:g weightat2l g7 2.82 277 261 278 280 0.05 0.092 0.839
gldzi‘f‘?j”a' weight 373 373 359 356 373 353 49  0.303 0.048
Suckling 12.4 15.1 12.9 17.2 : : - 0194

mortality, 0-21 d

1Lignocef@: is a fine, long fiber material made of wood
abCMeans with different letters differ significant{<0.05).

Significant differences were observed between W lireeds which is identical to results of breefls o
Pannon Breeding Program (Matietsal, 2014). Breed x nest material interactions wertedetected.

Besides the measuring we experienced that it waglwbavings nest material that rabbit does were abl
to move the least or carry out of the nests so Ijndstayed in the nest completely such as ingrerious
experiment (Farkast al, 2015). Before parturition the Ligno€etest material had to be replaced most
frequently because they removed it in a large diyaand it partly fell into manure channel chewsdthe
rabbits.

Significant difference was observed between thépaubus and multiparous does in case of nest tyali
but age x nest material interactions were not dedec

CONCLUSIONS
The rabbit does built the best nest quality by &agt the worst by wood shavings. However, the type o

the nest material and the quality of the nest aitlimfluence the productive performance of doesdga
on the results, the commonly used wood shavingkldmigood in farm practice.

ACKNOWLEDGEMENTS

The experiment was supported by the Janos Bolyae&eh Scholarship (BO/00373/14/4) of the
Hungarian Academy of Sciences and by the ANIHWA Ri&B(Rabbit housing) project.

199



World Rabbit Science Association
Proceedings 11th World Rabbit Congress - June 15-18, 2016 - Qingdao - China

REFERENCES

Baumans V. 2005. Environmental enrichment for latmoyarodents and rabbits: requirements of rodemtsbits and research
ILAR J. 46: 162-170.

Blumetto O., Olivas I., Torres A. G., Villagra A. 20. Use of straw and wood shavings as nest maiarigfimiparous does.
World Rabbit Sci. 18, 234-242.

Borka G., Adam T. 1988. Relationship among the diémat rabbit house, the microclimate of nest-boxed some biophysical
parameters of meat rabbita: Proc. 4" World Rabbit Congress 1988:247—251.

Denenberg V. H., Huff R. L., Ross S., Sawina PZ&rrow M. X.. 1963. Maternal behaviour in the rabBhe quantification of
nest buildingAnim. Behav. Vol. 11: 494-499.

Delaveau A. 1982.a mortalité des laperaux sous la mére: effecadpublité du nid Cuniculture, 43: 21-27.

Deutsch J. 1957. Nest building behaviour of doimesbbits under semi-natural conditioBs. J. Anim. Behav., 5, 53-54.

Farkas P., Szen@liZs., Matics Zs., Mayer A., Radnai |., GerencsérZlyl5. Choice of rabbit does among nest boxesdoedith
different nest materialVorld Rabbit Sci. (in press)

Gualterio L., Valentini A., Bagliacca M. 1988. HEffeof season and of parturition order on mortatitie at birth and in the nest:
Proc. 4" World Rabbit Congress, Budapest, Hungary. 1:188-18

Hudson R., Bilké A., Altbacker V. 1996. Nursing, aming and development of independent feeding inrdtbit Oryctolagus
cuniculusZ. Saugetierk. 61, 39-48.

Hudson R., Schaal B., Martinez-Gémez M., Distel2d00. Mother-young relations in the European rahfitysiological and
behavioural locks and key#/orld Rabbit Sci., 8: 85-90.

Kovacs M., Szendr Zs., Csutoras |., Bota B., Bencsné K. Z., Orova Z¢rRa l., Bironé Németh E., Horn P., 2004.
Development of the caecal microflora of newbornbisbduring the ten first days after birtn: Proc. 16" Hungarian
Conference on Rabbit Production, Kaposvar, 27-31.

Mahmoud E.E.A., Tulip A.A.G. 200£ffect of the nest box type on the performanceafng New Zealand White rabbits until
weaning Dept. Hygiene, Animal Behaviour & Management Faet. Wled., Zagazig Univ./ Benha Branch: 31-39.

Matics Zs., SzendrZs., Altbacker V., Bironé Németh E., Radnai I., K&d., Gyovai M., Metzger Sz. 2002. Nest buildiof
domestic rabbitdn: Proc. 14“Hungarian Conference on Rabbit Production, Kapos@ar41.

Matics Zs., Nagy |., Gerencsér Zs., Radnai |., @yd., Donké T., Dalle Zotte A., Curik I., SzefidZs. (2014): Pannon
Breeding Program in rabbit at Kaposvar Universitorld Rabbit Sci., 22: 287-300.

Olivera M.C., Lima S.C.O., Silvia T.R., Silvia J.AMesquita S.A., Oliveria H.C., Oliveria J.C., Olii@IE.S. 2014. Effect of
different materials for bed of nest to pregnantsdo& the nest building patterin: Proc. V. Congr. Americano de
Cunicultura, Toluca, Mexico. 470-471.

Partridge G. G., Foley S., Corrigall W. 1981. Remaitve performance in purebred and crossbred cogiaiaabbits.Anim.
Prod. 32:325-331.

Sawin P. B., Crary D. D. 1953. Genetic and physiaalgbackground of reproduction in the rabbit. bn® racial differences in
the pattern of maternal behaviolBehav., 6:128-146.

Verga M., Dell'Orto V., Carenzi C. 1978. A genemriew and survey of maternal behaviour in the ral#gpl. Anim. Ethol. 4,
235-252.

Verga M., Nelli A., Leone P., Carenzi. @987. Behaviour and performances of rabbit doesyanahg rabbitsin: T. Auxilia
(Editor), Rabbit Production Systems Including WelfaOffice for Official Publications of the EuropeaCommunities,
Luxembourg, pp. 241- 243.

Zarrow M.X., Farooq A., Denenberg V.H., Sawin P.Rgss S. 1963. Maternal behaviour in the rabbitoeride control of
maternal nest building.. Reprod. Fertil., 6: 375-383.

200



EFFECT OF DIFFERENT NEST MATERIALS ON PERFORMANCE
OF RABBIT DOES

s vie Farkas T. P.1, Szendrg Zs., Matics Zs.%, lli'g\" ). RETTENMAIER & SOHNE
“‘ ;; Fibers designed by Nature

K& inxiversity Radnai I.1, Mayer A.2, Gerencsér Zs.!

1Kaposvar University, Kaposvar, H-7400
2J, Rettenmaier & Séhne GmbH + Co. KG D-73494 Rosenberg, Germany

E-mail: farkas.peter@ke.hu
AlM
The objective of this study was to examine the effect of four nest materials (wood shavings, hay,
straw, Lignocel®) on nest quality and performance of rabbit does.

MATERIAL AND METHODS

Pannon Ka and Pannon White rabbit does (n=200) were randomly divided into four groups
according to the nest materials used for bedding the nest tray: hay (n=50), straw (n=50), wood
shavings (n=50), Lignocel® (n=50). The experiment started on the 27t day of pregnancy.

Photos of nests were taken 4-5 days after parturition which were assessed by experts on a 1-5
scale. The qualities of the nests were evaluated:

1: hair completely missing, no nest shape, kits were uncovered,

2: small amount of hair, shapeless nest, kits were hardly covered,

3: average amount of hair, meanly shaped nest, kits were are partly covered,

4: sufficient amount of hair, well-shaped nest, which covered the kits well,

5: large amount of hair, perfectly shaped nest, which covered the kits completely.

RESULTS
. il (8 P<0.001 =
The hay nest proved to be significantly the best, 450 - :
which was followed by straw, Lignocel® and 4.00 ¢ 3.56
i 20 313
wood shavings. .
The nest material did not influence the performance 7 L |
of does. 150 . L
1.00 i (% | | B
Significant differences were observed between the %% 14 R
two breeds. e, Wood shavings  Lignocel® Straw Hay

Figure 1: Effect of nest materials on nest quality

Table 1: Effect of nest materials on performance of rabbit does

Nest material Breed SE P-value
WO.Od Lignocel® Straw Hay Pannon White Pannon Ka Nest Breed
shavings
n 44 45 45 46 109 71
Litter size
total 10.6 9.58 9.71 10.46 9.19 11.5 0.26 0.523 <0.001
born alive 10.2 9.07 9.11 9.74 8.67 10.8 0.25 0.369 <0.001
stillborn 0.43 0.51 0.60 0.78 0.52 0.68 0.10 0.601 0.458
at21d 8.02 7.70 7.65 7.44 7.50 8.00 0.12 0.371 0.031
Litter weight at 21 d, kg 2.97 2.82 2.77 261 2.78 280 0.05 0.092 0.839
Individual weight at 21 d 373 373 359 356 373 353 49 0.303 0.048
Suckling mortality, 0-21d 12.4 15.1 129 17.2 - - - 0.194 -
CONCLUSION

Since the type of the nest material and the quality of the nest did not influence the
performance of does, the commonly used wood shavings could be good in farm practice.



