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ABSTRACT

The aim of the study was to compare the traditional rearing method with a two-phase
method, with higher stocking density at early age, on productive traits of growing rabbits
depending on their milk supply until weaning at 21 days of age. 252 rabbits were nursed
by one or two does. Both groups were divided into two subgroups. In the first, 3 rabbits per
cage were kept between 21 and 70 days of age (Group 3/3). In the other group 6 rabbits
were kept between 21 and 42 days of age and later only 3/cages were reared till 70 days of
age (Group 6/3). The effect of number of nursing does was significant on the feed intake
(85 or 81 g/days; P<0.05) and on the weight at 70 days of age (2093 or 2005 g; P<0.05)
for rabbits nursed by 2 or I does, respectively. It was an important observation that the
kits nursed by two does and reared 6/cage are able to reach the nipple drinkers more
easily than that of nursed by one doe and reared on a lower density (3 kits/cage) during the
first week after weaning. This was the reason for the significant difference in weight gain
after weaning. But the rearing method has no effect on the overall weight gain between the
age of 21 and 70 days, on the body weight, feed intake and feed conversion. The effect of
stocking density was significant on kit mortality between days 21 and 70; its value was 36
and 18% for the group 3/3 and group 6/3, respectively. Rearing the rabbits in two phases,
6 rabbits/cage between 21-42 days and 3 kits/cage between 42-70 days of age was found to
be economically advantageous since more rabbits were housed in a cage or in a building
matched with lower mortality and without any negative influence on the other traits.
(Keywords: growing rabbits, nursing method, stocking density, performance)

OSSZEFOGLALAS

A szoptatasi mod és a telepitési siirtiség hatasa
a fiatalon valasztott nyulak termelésére
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2X2 tényezds kisérletben vizsgaltak a felnevelési mod (egy vagy kétfazisu nevelés) és a
tejellatottsag (egy vagy két anyaval torténd nevelés) hatasat. A 252 fiatalon (21 napos korban)
valasztott nyulat elozdleg 1 vagy 2 anyaval nevelték. Valasztas utan mindkét csoport egyik felét
21 és 70 napos kor kozétt harmasaval (3/3 csoport), masik felét 21 és 42 napos kor kozott
hatosaval, majd 70 napos korig harmasaval (6/3 csoport) nevelték. A két vagy egy anyaval
torténd szoptatas szignifikansan befolydsolta a fiokak takarmanyfogyasztasat (85 és 81 g/nap,
P<0,05) és a 70. napi testsulyt (2093 és 2005 g, P<0,05 sorrendben a két és az egy anyaval
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nevelt csoportban). A nagyobb telepitési siiriiség (6 nyul/ketrec) elonye azzal magyardzhato,
hogy ezek a nyulak a valasztds utan egymasra tamaszkodva kénnyebben elérték az itatoszelepet.
Hasonloan elonyben voltak a kordbban két anyaval nevelt nyulak, mivel a nagyobb valasztasi
sulyuk miatt 6k is konnyebben elérték az itatot. Ezt leszamitva a felnevelési mod (3/3 vagy 6/3
csoport) nem befolyasolta szignifikansan 21 és 70 napos kor kozétt a sulygyarapodast, a
testsulyt, a takarmanyfogyasztast és a takarmanyértekesitést. A telepitési stiriiség ugyanakkor
szignifikansan befolyasolta a nyulak 21 és 70 napos kor kozétti elhullasat (36 és 18%,
sorrendben a 3/3 és a 6/3 csoportban). A kétfazisu nevelés, 21 és 42 napos kor kozott 6, majd 42
és 70 napos kor kozott 3 nyul egyiitt nevelése gazdasdgossagi szempontbol elonyos, mivel egy
ketrecben datlagosan tobb nyul nevelhetd és ezzel javul az épiiletek kihasznaltsaga. Emellett a
termelési eredmények nem romlanak, de az elhullds csokken.

(Kulesszavak: novendéknytl, szoptatasi mod, telepitési siiriiség, termelés)

INTRODUCTION

The free choice of rabbits, weaned at the age of 21 days, among different-sized,
neighbouring cages was studied by Matics et al. (2002). This study showed that rabbits
are gathering in one of the smallest cages in the post-weaning period, leading to stocking
density values of 50-70 rabbits/m”. On the basis of this experience, a possibility — in
connection with nursing by two does — was studied, where early weaned rabbits are
reared in larger groups (6 rabbits/cage) at the beginning of the fattening period, while in
the following period the conventional density (3 rabbits/cage) is applied. This, so-called
»two-phase” method (6 rabbits in the post-weaning period in one cage, 3 rabbits
afterwards) could lead to better utilization of the fattening cages and that of the rabbit
stable, leading to a more economical rearing period.

The ,,two-phase” method was investigated in combination with the double-nursing
method. In the rearing methodology described by Szendrd et al. (2000), to the doe an
other is placed that is subjected to weaning at the third week of nursing. The early
weaning is an obligatory element of the double-nursing, therefore, the development of a
new rearing method is reasonable.

MATERIALS AND METHODS

The experiment was carried out at the University of Kaposvar, on Pannon White rabbits
(n=252). Rabbits were reared in a closed building, in flat-deck fattening cages (400x300
mm). The building was not climatized, the summer temperature therefore reached 28-30 °C
occasionally. The aeration was provided by blowers on the back-wall of the stable. The daily
lighting was 16 hours. Rabbits were fed a commercial rabbit feed (DE: 10.3 MJ/kg, crude
protein: 16.5%, crude fibre: 15.5%). Water was provided from nipple drinkers ad libitum.

One half of the rabbits were reared with one (n=126), the other by two does
(n=126), as described by Szendré et al. (2000). Rabbits were weaned at 21 days of age.
Both groups were divided into two subgroups. In the first two, 3 kits per cage were kept
between 21 and 70 days of age (Group 3/3, n=42 and 42, formerly nursed by 1 or 2
does). In the other two groups 6 rabbits were kept between 21 and 42 days of age
(n=84+84) and later only 3/cages were reared until 70 days of age (group 6/3).

Individual body weight and feed intake per cage was measured every week.
Mortality was recorded continuously. Production data and mortality were evaluated by
analysis of variance and the chi’ method, by means of the software SPSS 10. The
significance of between-group differences was analysed by the Duncan test.
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RESULTS AND DISCUSSION

Nursing with one or two does
As shown in Table I, the body weight at the 21% day (485 g) in the group nursed by two
does significantly (P<0.01) exceeded that of the other group nursed with one doe (432
g); former was identical with the body weight at the 28" day of the latter group (432 g).
Differences between the two groups persisted until the age of 70 days (2093 and 2005 g).
The advantage of nursing by two does was confirmed by Szendré et al. (2002, 2006).
The effect of stocking density on body weight was significant only at the age of 28
and 35 days, Group 6/3 achieved a 6% higher weight (Table I). Later, till 70 days of age,
the differences between the two groups were not significant.

Table 1
Effect of nursing method and stocking density on body weight
and weight gain of kits
: Number of nursing does (2) : Effect (3)
Age, days Stocking density (4)
@ 3/3 6/3 3/3 6/3 Density
(n=42) (n=84) (n=42) (n=84) Does (6)| ™ 7)
Mean + SE (5) | Mean=SE (5) | Mean=SE (5) | Mean = SE (5)
Body weight, g (8)
21 4344 +12.1 429%+59 486" +10.3 483% + 8.1 ok NS
28 460% +21.5 499%+99 5495 +19.7 5705+ 11.4 ok ok
35 654" +30.1 7175+ 153 777 + 28 4 802° + 16.0 ok *
42 936" +31.8 961°% + 16.4 993*% £ 312 995% + 16.7 * NS
49 1213* £ 36.5 1233*F + 184 13025 +312 | 1259°F+ 20.1 ok NS
56 1500™ +37.0 1535°% £20.3 1611°+35.5 1579*F +21.5 ok NS
63 1736™ +34.2 1786"% +20.6 | 1863°C+36.9 1873 +21.5 ok NS
70 1975% £353 | 2035°P+20.7 | 2079°+415 2107% +21.9 ok NS
Weight gain, g/day (9)

21-28 3.7 +34 10.1°%+1.9 9.0°%+34 1238+ 1.6 NS *
28-35 299+23 31.1£2.1 32.5+4.0 32.0£25 NS NS
35-42 3358408 3408+15 2728+ 1.8 26.6"+1.0 ok NS
42-49 393+ 1.1 38.7+1.2 40.1+3.0 376+ 1.1 NS NS
49-56 39.8%+0.8 432%+0.9 447°+1.9 4585+ 0.6 ok *
56-63 33.6°+ 1.0 36.0% + 0.9 36.4%+1.7 4145+ 1.1 ok ok
63-70 349+ 1.6 356+ 1.3 31.6+3.2 33.6+1.6 NS NS
21-70 31.0 £0.6 32.8 £0.6 327+ 1.4 32.9 £0.4 NS NS

A, B, C in the same row mark significant differences, at P<0.05 level. (4, B, C: sorokon
beliil P<0,05 szinten szignifikans kiilonbséget jelol); * P<0.05, ** P<0.01, NS=not
significant (Nem szignifikans)

1. tablazat: A szoptatasi mod és a telepitési stiriiseg hatasa a novendéknyulak testsulyara
és sulygyarapoddsara

Eletkor, nap(l), Nevelé anydk szdma(2), Hatdsok(3), Telepitési siiriiség(4), Atlag(5),
Anyak szama(6), Telepitési siiriiseg(7), Testsuly (g)(8), Sulygyarapodas (g/nap)(9)

In the daily weight gain differences (P<0.01) were only proven in the periods between
35-42 and 49-63 days. Between days 35 and 42 the group with one doe, while in the
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period between 49 and 63 days the other group reached higher gain. In the total fattening
period (21-70 days) rabbits reared with two does showed better results (32.8 g/day),
though the difference was not significant. Although the results supported the advantage
of the double-nursing method, the difference between the two groups was lower, than
before (Szendrd et al., 2000, 2002, 2004).

The rabbits nursed with two does took up significantly more feed in the period
between the 42™ and 49" days (97 vs 89 g/day; P<0.01), between the 63™ and 70" days
(121 vs 112 g/day; P<0,01) as well as in the total fattening period (85 vs 81 g/day; P<0.01)
than those nursed with one doe. In earlier studies similar differences were found
(Gyarmati, 2001; Szendro et al., 2002, 2004). One reason of the difference is the higher
maintenance requirement arising from the higher body weight, while, on the other hand,
rabbits consuming more milk before weaning may take up more feed also after it (7able 2).

Table 2
Effect of nursing method and stocking density on feed intake
and feed conversion of Kits
; Number of nursing does (2) . Effect (3)
Age, days Stocking density (4)
) 3/3 6/3 3/3 6/3 :
(n=42) (n=84) (n=42) (n=84) | Does(6) Density (7)
Mean + SE (5) | Mean + SE (5) | Mean = SE (5) | Mean + SE (5)
Feed intake, g/day (8)
21-28 244£1.9 252+1.6 23.7+2.8 24.0+1.6 NS NS
28-35 495+4.0 52419 53.0+4.8 554+29 NS NS
35-42 63.0 £33 69.5+2.0 67.8+3.0 68.1+2.5 NS NS
42-49 874+3.4 90.8 3.1 98.0+4.5 95.7 £2.4 ok NS
49-56 109.1 5.4 114419 120.9 + 12.0 118.6+22 NS NS
56-63 109.7+£3.9 109.7+1.9 108.2 +3.1 110.6 1.7 NS NS
63-70 109.3*£2.4 | 114.9°%+£1.9 | 117.9"P+8.0 | 124.5°°+2.7 ok NS
21-70 78.9% +2.1 82.4°%+1.4 | 842°%+35 | 85.3%°+13 * NS
Feed conversion (g/g) (9)
21-28 6.52°+2.03 | 243090 | 2.73*+£1.03 | 1.95%+0.33 ok ok
28-35 1.67+0.13 1.77+0.13 1.63+0.30 1.73+0.11 NS NS
35-42 1.88%+0.09 | 2.07°+0.06 | 2.54°+0.16 | 2.63°+0.16 ok NS
42-49 22224001 | 236"+0.02 | 2.50"P+0.15 | 2.57°+0.02 ok NS
49-56 275+0.17 2.66 +0.05 2.69+0.19 2.59 +0.05 NS NS
56-63 3.28%£0.16 | 3.07°£0.09 | 3.00°+0.12 | 2.69"+0.05 ok ok
63-70 3.15%+£0.11 | 3.25%°+0.14 | 3.92%+033 | 3.93*+0.40 * NS
21-70 2.55 +0.04 2.52 +0.02 2.59 +0.07 2.60 +0.03 NS NS

A, B, C in the same row mark significant differences, at P<0.05 level. (4, B, C: sorokon
beliil P<0,05 szinten szignifikans kiilonbséget jelol) *P<0.05, **P<0.01, NS=not
significant (Nem szignifikans)

2. tablazat: A szoptatasi mod és a telepitési siiriiség hatasa a noévendéeknyulak
takarmanyfogyasztdsara és takarmanyertékesitésére

Eletkor, nap(1), Neveld anydk szima(2), Hatdsok(3), Telepitési siirliség(4), Atlag(5), Anyik
szama(6), Telepitési stiriiseg(7), Takarmanyfogyasztas (g/nap)(8), Takarmdanyértékesités(9)
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With regard of feed conversion, in the period between 21 and 28 days the double-nursed,
while in the period between 35 and 49 days the other group showed significantly better
results. In the total fattening period these differences were nullified, rabbits reared with
one or two does consumed 2.53 and 2.59 kg feed (NS) for one kg body weight gain,
respectively. Similar results were published by Szendré et al. (2006).

Mortality peaked at the 3™ week after weaning (Figure I), though neither in this,
nor in the total fattening period the two groups showed statistical difference. As
experienced in former studies, the mortality by the double-nursing is more advantageous
(Gyarmati, 2001).

Figure 1

Effect of number of nursing does on the mortality of growing rabbits
weaned at the age of 21 days
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Number of rabbits per cage
From the viewpoint of the body weight at 28 (535 and 505 g, P<0.01) and 35 days (760
and 716 g, P<0.05), the density of 6 rabbits/cage was advantageous (7able 1). Although
in the ,,6/3” group slightly higher results were found in the total experiment, this was not
statistically provable. Matics et al. (2004) reported similar results.

As shown in Table 1, the body weight gain was interesting between the days 21 and
28. The lower values were reached by the threesome stocked rabbits with one doe; this
was followed by the group of two does stocked threesome and the one doe and six
rabbits in one cage; the best results were reached in the group nursed by two does and
stocked by six. The differences might have been caused by the location of the nipple
drinkers. Though the drinkers were not too high in the fattening cage (250 mm), but
those were slightly far from the vertical wall of the cage which led to more
difficult/problematic drinking. Rabbits nursed by one doe and stocked threesome were in
the most disadvantageous situation. In this case rabbits of relatively low body weight
could not help each other in the drinking, or at least not so effective as those stocked by
six in the one doe-nursed group. In latter case the six rabbits had better opportunities to
help each other in reaching the drinkers and drinking. Rabbits were in the most
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advantageous situation from this viewpoint when they were nursed by two does and
stocked by six; this ensured more help in the drinking process.

In the latter period stocking density had only significant effect at the age of 42—63
days. The ,,6/3” group showed better body weight gain, independently from the
condition whether they were nursed by one or two does. Differences are hard to explain,
since in this period rabbits were stocked threesome everywhere. Stocking had practically
no effect on the body weight gain between days 21 and 70.

No differences were found in the feed intake in none of the above cases. This is
rather remarkable, as from the differences in the body weight gain in the period between
21 and 28 days differences were expected; rabbits of lower gain may have consume less.
The ,,6/3” group showed higher feed conversion ratio values in the periods between days
21 and 28 and in period between days 56 and 63 (4.63 and 2.19 g/g; P<0.01). As in these
periods the feed intake was not, while the body weight gain was different, the better feed
conversion may arise from the better body weight gain.

Mortality had a peak at the 3™ week after the weaning, though the ,,6/3” group
showed significantly lower values than found in the groups stocked threesome (Figure
2). Though later no differences were shown, arising from the relatively strong post-
weaning differences in the mortality, between 21 and 70 days significant difference was
found.

Figure 2

Effect of stocking density on the mortality of growing rabbits weaned
at the age of 21 days (*the difference was significant at p<0.05 level)
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1. abra: A telepitési stiriiség hatasa a 21 napos korban vdlasztott nyulak elhullasara (*a
kiilonbseg P<0,05 szinten szignifikdans)

Eletkor, nap(1), Elhullas(%)(2), 3 nyil/ketrec(3), 6/3 nyil/ketrec(4)

In an other experiment, where rabbits weaned at the age of 21 days were reared in cages
of 250x400 mm — either in the total period twosome, or before the 42™ day foursome
and after it twosome — no differences were found in the above traits (Matics et al.,
2004). According to the results of Samoggia et al. (1988), the optimal stocking density
was 6 weaned rabbits per cage in the first phase and 3 or 4 kits in the finishing period.
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This supports again that the location of the drinkers modified the results obtained in the
one-phase and two-phase rearing.

According to Maertens and De Groote (1984) and Aubret and Duperray (1992) the
effect of stocking density depends on the weight of rabbits/m®. If the rabbits are
slaughtered at a younger age (lower body weight), the stocking density (animals/m?)
could be higher. In case of a two-phase rearing system, at younger age (till 6 weeks) the
body weight of kits is low, therefore the stocking density in body weight/m” is lower as
compared to the figures (40—46 kg/m?) suggested by Maertens and De Groote (1984)
and Aubret and Duperray (1992).

CONCLUSIONS

The nursing with two does, just like shown in earlier studies, shortened the fattening
period with some days. Under the present experimental conditions this method had a
further advantage. Rabbits with higher body weight were able to reach the drinkers
better, therefore, the badly located drinker is less disadvantageous from the viewpoint of
post-weaning body weight gain, when compared to the group nursed with one doe.
Rearing six rabbits in a cage was pronouncedly advantageous from the viewpoint of
drinking. It seems that the rabbits could reach the drinkers this way more effectively,
possibly by learning on each other. Of course, the aim in the future is not to help rabbits
in drinking from badly located drinkers, but to pay more attention on the location of the
drinkers in case of early weaning.

The two-phase rearing, i.e. rearing six rabbits in one group after the weaning and
halving them later, was markedly advantageous from the viewpoint of mortality.
Accordingly, if the possibility to keep each other warm is given, it may have influence
on the survival chances.

In further traits only minor differences were found for the ,,3/3” and the ,,6/3”
groups. Since two-phase rearing is highly advantageous from the viewpoint of mortality,
it did not influence all other traits inversely (maybe it was a little advantageous).
Therefore, it can be concluded that this rearing method does not influence the production
badly. It is thus evident that the two-phase rearing, in joint with the double nursing is
economically beneficial, since it improves the utilization of cages and stables.

ACKNOWLEDGEMENT

This study was supported by the Hungarian Scientific Research Fund (OTKA), project n.
TS 044743.

REFERENCES

Aubret, J.M., Duperray, J. (1992). Effect of cage density on the performance and health
of the growing rabbits. J. Appl. Rabbit Res., 15. 656-660.

Gyarmati, T. (2001). Study of the performance of rabbits nursed by two does. PhD
Theses. University of Kaposvar, 131.

Maertens, L., De Groote, G. (1984). Influence of the number of fryer rabbits per cage on
their performance. J. Appl. Rabbit Res., 151-155.

Matics, Zs., Szendrd, Zs., Radnai, 1., Bir6-Németh, E., Gyovai, M. (2004). Examination
of two-phase rearing method of growing rabbits. 8" World Rabbit Congress,
Pueblo City, 1141-1145.

35



Rashwan et al.: Effect of nursing method and stocking density...

Matics, Zs., Szendr6, Zs., Radnai, 1., Bironé-Németh, E., Gyovai, M. (2002). Free choice
of rabbit kits among cages different size. 14" Hungarian Conference on Rabbit
Production, Kaposvar, 43-48.

Samoggia, G., Bosi, P., Scalabrini, C. (1988). Ambiente zootecnico ¢ performances
produttive del coniglio de carne. Riv. Coniglicoltura. 25. 4. 37-40.

Szendrd, Zs., Gyarmati, T., Maertens, L., Biro-Németh, E., Radnai, 1., Milisits, G.,
Matics Zs. (2002). Effect of nursing by two does on performance of suckling and
growing rabbits. Anim. Sci., 74. 117-125.

Szendrd, Zs., Gyarmati, T., Maertens, L., Radnai, 1., Bir6-Németh, E., Matics, Zs.
(2000). Trials to produce rabbit young nursed by two does. 2. Weight gain, body
weight and mortality of young. World Rabbit Science. 8. 1. 461-467.

Szendrd, Zs., Gyovai, M., Maertens, L., Bir6-Németh, E., Radnai, 1., Matics, Zs., Princz,
Z., Gerencsér, Zs., Horn, P. (2006). Influence of birth weight and nutrient supply
before and after weaning on the performance of rabbit does to age of the first
mating. Livest. Sci., 103. 54-64.

Corresponding author (levelezési cim):

Szendroé Zsolt

University of Kaposvar, Faculty of Animal Sciences
H-7401 Kaposvar, P.O.Box 16.

Kaposvari Egyetem, Allattudomdnyi Kar

7400, Kaposvar, Guba Sandor u. 40.

Tel.: 36-82-314-155, Fax: 36-82-320-175

e-mail: szendro@mail.atk.u-kaposvar.hu

36



