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ABSTRACT

The aim of the experiment was to examine the possibility of additional feeding of suckling kits using solid feed
based on commercial piglet feed. The experiment was conducted at Kaposvar University with Pannon White
rabbits (n=30 does, 270 suckling kits), they were randomly divided into three groups after crossfostering (2 days
after kindling, 10 does and 90 kits per group). The does were housed in flat deck cages. A controlled nursing was
applied until 16d of lactation. The litters in control group (C) did not received additional pellets. In group P, the kits
were additionally fed with pellets (8 mm of diameter) made of piglet feed powder (Bonni-M Forte® by SANO):
pellet adhesive: water in 4: 0.03: 1 weight ratio. In PG group extra glycerine powder was added to the pellet
(piglet feed powder: powdered glycerine: water in 4.2; 0.7: 1 weight ratio). The kits consumed additional solid
feed. A decline was observed in the milk intake of P and PG kits after 9 days of age. There were no differences in
body weight of kits at 2, 5 and 9 days of age. However, from 12 to 21 days of age P kits had an average 6-9%
higher body weight compared to the other groups. The additional feeding did not affect the mortality of kits. The
added extra energy source (powdered glycerine) to the kits’ feed did not have positive effect on the growth of kits.
Further studies are needed to examine the effect of other components and techniques to improve the additional
feed intake and growth of the kits.
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INTRODUCTION

Rabbit does usually nurse the kits once a day ¢#aet al., 1965; Drewettt al., 1982; Morgadaet

al., 2008), but some authors (Seitzal., 1998; Maticst al., 2004) observed multiple nursing events.
The fat (12.99/100q), protein (12.3g/100g) and gneontent (8.4MJ/kg) of the rabbit milk is quite
high compared to other domesticated animal spébesrtenset al., 2006). During the first part of
the lactation the milk is enough to satisfy thehhenergy needs of the kits. Nevertheless, from the
beginning of the third week of the lactation, ttees are not able to satisfy the nutrient requireamen
of the kits (Xiccatoet al., 1995). Due to the lack of the milk, the hungell V@ad the kits to start
consuming solid feed.

To achieve the maximal growth potential of the $ingkkits one litter was nursed with two kindled
does (Gyarmatet al., 2000a). The kits were able to consume almost ldoamount of milk (+89%)
during the first three weeks of lactation compat@dhe control group, which led to a 70% higher
body weight of kits at the age of 21 days. The kitse able to maintain higher body weight during
the growing period and they reached the slaughtghw (2.5 kg) 9 days earlier than the control
group. Gyarmatet al. (2000b) published a nursing method with two deesch can be applied in
practice.
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In rabbit, similarly to other domesticated animalse development of the appropriate intestinal
microbiota is essential. During the first 1.5-2 w®ef the lactation the does excrete faecal peiltets
the nest during nursing, which pellets are ingebtethe pups. According to Kovaesal. (2004) and
Combestt al. (2014) the maternal excretion of solid faecalgislivere consumed by the kits and were
involved in caecal microbiota implantation. Thessults demonstrate that kits are able to consume
solid feed.

The aim of our experiment was to examine the pdggibf additional feeding of suckling kits using
solid feed based on commercial piglet feed andtaddbdf glycerin as pellet adhesive and energy
source (Retore et al., 2012).

MATERIALS AND METHODS
Animals and experimental design

The experiment was conducted at Kaposvar Univewsitly Pannon White rabbits (n=30 does, 270
suckling kits). They were housed in flat deck ca@sx 38 x 30 cm, included the nest box /28.5 x 38
cm/) and fed with commercial pellat libitum. The temperature varied between 20 and 25 °C. The
daily lighting was 16 hours. The experiment ladtedh the age of 3 days till the age of 21 daysalln
groups controlled nursing method and additionadifeggwas used till 16 days after parturition.

After kindling, the does and litters were dividexoi three groups, randomly (10 does and 90 kits per
group, 9 Kkits/litter using crossfostering withinogps, dead kits were not replaced). The litters in
control group (C) did not receive additional pedlelin group P, the kits were additionally fed with
pellets made of piglet feed powder (Bonni-M Forte®SANO; Table 1): pellet adhesive: water in 4:
0.03: 1 weight ratio. To examine the effect of ddiional feed with higher energy, extra glycerase
pellet adhesive powder was added to the pelletiieBG group (piglet feed powder : powdered
glycerine : water in 4.2 : 0.7 : 1 weight ratioheTsize of additional pellets was similar to thee sof
does’ faeces and they were made by a bojlirolleni® (Figure 1). Pellet hardness was measured by
using Zwick Roell/z005The speed of the cutting waB0 mm/min and the thickness of the blade
was 1mm. Compositions of the pellets are liste@ainle 2.

Based on the pre-experimental results, at the begn(3 days of age) 6 pellets were inserted ihéo t
nestbox. Later on, the amount was gradually ineeads 24 pellets. They were placed near to kits
after nursing.

Table 1: Composition of piglet feed (%) Table 2: Composition of pellets (%)
Piglet feed Group P Group PG

Dry matter 94 Dry matter 75.4 73.0
Crude protein 20 Crude protein 15.6 12.7
Crude fat 13.5 Crude fat 11.2 11.0
Crude fibre 15 Crude fibre 1.4 1.2
Ash 7.0 Ash 6.4 7.7
Lysine 1.5 NFE 40.8 40.4
Methionine 0.9 Figure 1: Pellets Starch 13.6 125

The body weight of the kits before nursing, and lkitter weight immediately after nursing (for
calculation of milk production) were measured ab29, 12, 16, 19 and 21 days of age. Weight gain
per litter was calculated based on the individualybweights of kits (lack of identification). At J&hd

21 days of age the does had free access to theamgskits'weight were measured between 8 and 9
am. Due to the different nursing methods, two piyiavere evaluated separately (2-16 days: body
weight, weight gain/day; 19-21 days: body weight).

Statistical analysis
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The daily milk production, and the individual bodseight and weight gain of kits were evaluated
using linear mixed model (additional pellets as fixctor; effect of does as random factor). The
hardness value data were evaluated by One-Way ANQ@WA the mortality of the kits was calculated
by Chi-square test using SPSS 10.0 software package

RESULTS AND DISCUSSION

The suckling kits consumed the additional solicdfégmilar results Kacsalet al., 2016) which was
visually checked (bitemarks and missing pieceshefpellets) daily and recorded by camera, but the
amount of consumed pellet could not be measuredadilie consistency of the pellets. The movement
of the kits could cause the distraction of the giellhus we could not find all the pieces in thetne
material. Evaporation and/or the moisture absonptifeature of the pellets could cause
mismeasurements. The pellet hardness of the grouasP5.9+0.9 N/mfand that of group PG was
12.242.1 N/mm

Milk production

The additional feeding did not affect the milk puotlon of doesTable 3). The milk production of C
does showed a clear increasing tendency durin@ritel6 days of lactation, however slight decline
can be observed in P and PG kits after 9 dayseafHugjs is the time when the kits start to consame
higher amount of additional feed.

There were no differences in body weight of kit2 a6 and 9 days of agé&able 3). From 12 days of
age till the end of the experiment (21 days), kitth added piglet feed (P) had an average 6-9%
higher body weight compared to the other group® #=).

Table 3: Milk production of does (g/day) and body weightkas (g)

Milk production (g/doe)

Ages, Experimental groups SE P

days C P PG
5 161+16 168+21 177120 4.55 0.38
9 221435 232427 229427 6.26 0.81
12 253122 243+48 246124 8.15 0.89
16 293132 283124 294+19 6.37 0.76

Body weight of kits (g)

2 65 66 64 0.64 0.22
5 94 94 88 1.21 0.084
9 146 153 144 1.68 0.051
12 189 202 187 2.24 0.028
16 246 266 249 2.74 0.001
19 318 343 323 3.41 0.001
21 343 372 354 3.66 0.002

C: Control group — without additional pellet; P:ditional pellet based on piglet feed;
PG: Additional pellet based on piglet feed and adglgcerin
a2 means with different letters on the same rowedigignificantly at P<0.05 level

The additional feeding did not affect the weighingaf the kits significantly. Even so there are
moderately higher weight gains of the P kits, Iet differences are not statistically prov@dble 4).
The additional feeding did not affect the mortabfykits.

283



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

Table 4: Weight gain of kits and mortality

Weight gain (g/day/rabbit) |

Age. days Experimental groups SE P
C P PG
2-5 9.0+4.2 9.1+2.9 8.0+2.6 0.59 0.70
5-9 12.8+2.7 15.0+1.6 14.242.2 0.43 0.107
9-12 14.3+3.5 16.4+4.3 15.64+2.3 0.59 0.26
12-16 14.2+2.3 16.5+1.8 15.6+1.5 0.59 0.28
Mortality (%)

0-9 14.4 10.0 7.8 0.34
9-21 0.0 1.2 2.4 0.39

C: Control group — without additional pellet; P: Atioihal pellet based on piglet feed;
PG: Additional pellet based on piglet feed and ddglgcerin

CONCLUSIONS

The main conclusion of the experiment is that tiekkng kits seems able to consume additional solid
feed made of feed for piglets, but this needs toummtified. The body weight of P kits increased by
6-9% from 12 days of age. However the added exteagy source (powdered glycerin) to the kits’
feed did not have positive effect on their growkhlrther studies are needed to examine the effect of
other components and techniques to improve thetiaddi feed intake, growth of the kits, and to
evaluate its consumption.
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Introduction
Weaned rabbits Suckling Kkits
Bodyweight, i

weight gain

Nutrient supplementation of suckling Kkits:

* nursing once a day — 1/3 of the body weight

* during the day inside the nest material — saving energy

K KAPOSVAR@_
s» UNIVERSITY




K

Nursing with two does

Advantages: P tursngpugaons
* milk consumption increased by 89% (0-21. days) f:: Y Wk
* body weight difference +70% (21. day) i //xv\
* increased intestinal volume g
* shorter fattening period (5-9 days) i
* longevity of breeding animals B v

Potential problems:

* increased risk of infection

* intensified labor

* increased space-needs — special cages

* breeding program (intensified usage of does)

K AP OS VAR @_
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K

Solid feed consumption of Kits

Does’ fecal extraction in the nest during
nursing (till 1.5-2 weeks) = intestinal flora

(Kovacs et al., 2004 and Combes et al., 2014)

No. of fecal pellets available

HypOthESiS: and ingested by pups

* rabbit Kits are able to consume more milk

e
o

* they are able to consume solid material

o
o

* perhaps they are able to consume a
supplemented solid feed

N
o

g
o
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Available and consumed pellets (pieces)




Materials and methods

* Kaposvar University Rabbit farm
* Pannon White rabbit: does n=30, suckling kits n=270
* flat deck cage + nestbox

e 20-25°C temperature, 16 h lighting

* Controlled nursing system

K AP OS VAR @_
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Experimental design

Groups:

“C” - No pellet supplementation for Kits

“P” - Piglet feed (Bonni-M Forte® by SANO) based pellet for Kits

piglet feed powder : pellet adhesive : water in 4 : 0.03 : 1 weight ratio
“PG” - Piglet feed + glycerin based pellet

piglet feed powder : powdered glycerin : water in 4.2 : 0.7 : 1 weight ratio

K KAPOSVAR@_
s UNIVERSITY 4




Pellets

Composition of piglet feed and pellets (%)

Dry matter 94.0 75.4 73.0
Crude protein 20.0 15.6 12.7
Crude fat 13.5 11.2 11.0
Ether extract 1.5 1.4 1.2
As 7.0 6.4 7.7
NFE 40.8 40.4
Starch 13.6 12.5
K AP OSVAR S
KxL!Nl\/'HRS[TY @l
Measurements

K

Individual measurement of kits —2,5,9,12,16d

Litter weights -2, 5,9, 12, 16, 19, 21 d (+milk production)

Mortality

Visual checking of pellets — (bitemarks, missing pieces)

K AP OS VAR
s» UNIVERSITY

(=3




Results

Milk production of does, g/d

I S

Days of

lactation C P PG SE P
161 168 177 455 0.380
B 232 229 626 0811
253 243 246 815  0.888
293 283 294 637 0762

“PG”: additional pellet based on piglet feed and added glycerin

No differences were found in milk production.

K APOSVAR @
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Results

Weight gain and mortality of kits

___ Grws |
Age, days
C P PG SE P

Weight gain of Kkits, g/d

2-5 9.0 9.1 8.0 0.59 0.703

59 12.8 15.0 14.2 0.43 0.107
9-12 14.3 16.4 15.6 0.59 0.256
12-16 14.2 16.5 15.6 0.59 0.278
Mortality, %
14.4 10.0 7.8 0.340
9-21 0.0 1.2 2.4 0.391

“C”: without additional pellet; “P”: additional pellet based on piglet feed;
“PG”: additional pellet based on piglet feed and added glycerin

K APOSVAR @
K s» UNIVERSITY




Results
Body weight of kits, g

T G | |
Age, days
C P PG SE P

65 66 64 0.64 0.223
94 94 88 1.21 0.084
146 153 144 1.68 0.051
1892 2020 1872 2.24 0.028
246* 266" 249 2.74 0.001
315 343b 323 3.41 0.001
343 3720 3542 3.66 0.002

“C”: without additional pellet; “P”: additional pellet based on piglet feed;
“PG”: additional pellet based on piglet feed and added glycerin

P kits had an average 6-9% higher body weight
compared to the other groups (12-21 d of age)

K K APOSVAR @'
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Results — Pellet consumption
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Conclusions and proposals

* Suckling kits were able to consume additional solid feed.

* The glycerin as energy source had no effect on milk production of
does, and on the weight gain, mortality and body weight of kits.

e The body weight of kits consumed additional pellet based on
piglet feed increased by 6-9%.

e Further studies are needed to examine other components and
techniques to improve the additional feed intake and growth of
the Kits.
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