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ABSTRACT

The aim of the research was to perform a divergent selection experiment for total body fat content of rabbits using
computer tomography (CT), and to investigate the effect of selection on performance of rabbit does. The
experiment was conducted at Kaposvar University with Pannon Ka (maternal line) rabbits. Fat index was
calculated at 10 weeks of age by determining the ratio of the total body fat volume (ml) measured by CT to the
body weight (kg). The divergent selection significantly affected the fat index and perirenal fat content (Szendré et
al., 2016). The reproductive performances of the does in Generation 1 (Gen1) and Generation 2 (Gen2) were
examined during the first 4 consecutive reproductive cycles, while in Generation 3 (Gen3) data of the first two
kindlings were evaluated. There were no significant differences between the selected lines in the body weight of
the does at kindling at any generation. The reproductive performances of Gen1 and Gen2 were not affected by
the divergent selection. In Gen3, the does selected for increased fat content (Fat) had 9 % more total kits born
(P<0.1) and 16 % more kits born alive (P<0.01) and 43 % less stillborn (P<0.05) than the does selected for
reduced fat content (Lean). Litter size at 21 d was higher in Fat than in Lean line of selection (P<0.05), but it did
not differ at 35 d. Litter weights at 21 and 35 d were similar in both lines, but due to difference in prolificacy, the
individual weight of kits from Fat line was lower than that of kits from the Lean line. Kit mortality till weaning was
independent of the direction of selection. Based on the promising preliminary results of the third generation the
divergent selection work will be continued.

Key words: Body fat content, Computer tomography, Divergesatection, Rabbit, Reproductive
performance

INTRODUCTION

One problem in animal husbandry is the inadequataliion of breeding females. Does start their
reproductive life when they reach about 75-80%heirtadult body weight, therefore they still need
energy for growth. During the last third of the gmancy and on the top of the lactation does cannot
ingest enough feed to meet their energy requirensertheir body fat deposits are mobilized andrthei
condition deteriorates (Xiccato, 1996).

Castelliniet al. (2006) observed that does with larger perirertaflépots were heavier at kindling and
produce more milk than those with less perirentalTheilgaardet al. (2007) compared a line founded
by hyper selection for reproductive longevity anérage prolificacy to a line selected for littexesiat
weaning during 31 generations, considered to ben&ral line. Does from the first line were heavier,
had higher body weight and greater litter size milk production than control line.

Milisits et al. (1998) divergently selected rabbits for total bddy content by TOBEC method.
According to Romvaret al. (1996) and Milisitset al. (1999) the body fat content of rabbits can be
determined by computer tomography (CT) with reliabbcuracy. Donkét al. (2016) described an
improvedCT measurement method for total body fat content.

The aim of this study was to investigate the eftdadivergent selection for total body fat content
the reproductive performance of does.
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MATERIALS AND METHODS
Animals And Experimental Design

The experiment was conducted at Kaposvar Universitly Pannon Ka (maternal line) rabbits. The
selection method is described by Kastzal. (2016) and the method of CT measurement is destrib
by Donkéet al. (2016). Divergent selection process was baseti®fat index. It was calculated at 10
weeks of age by determining the ratio of the tbtady fat volume (ml) measured by CT to the body
weight (kg). The rabbits with the lowest fat indéemales: 54.4, 59.2 and 49.1; males: 47.0, 57d0 an
56.6 in generations 1, 2 and 3, respectively) lgddnto the group of “Lean” selected animals and
those with the highest values (females: 96.4, 86 90.6; males: 89.7, 90.2 and 86.6 in generations
1, 2 and 3, respectively) belonged to the grouff-af’ selected animals.

Eighteen weeks old does (60 Lean and 60 Fat) veerdomly housed in flat deck cages (86 x 38 x 30
cm, included the nest box /28.5 x 38 cm/). Comna¢qméllets and drinking water from nipple drinkers
were availablead libitum. The temperature varied between 15-25 °C, depgralinthe season. Daily
lighting was fixed to 16 hours.

Does were first inseminated at the age of 19 wegikHicial insemination (Al) was applied at 11 day
post partum (42 days reproductive rhythm, single batch systdfa) and Lean selected rabbit does
were inseminated with the semen from selected boickse same line and generation. Cross-fostering
was applied within groups with a maximum of 8 Kit®r at first kindling and 10 kits/litter at
following parities. Does nursed their kits freely.

The reproductive performances of the does in Génard (Genl) and Generation 2 (Gen2) were
examined during the first four consecutive repraideccycles. Body weight of does at kindling,
kindling rate, litter size (total, alive, at equaiion, at 21 and 35 days of age), litter weightd an
individual body weight of kits at 21 and 35 daysagfe, suckling mortality between 0-21 and 0-35
days were examined. Overall productivity basedhanfour parturitions was calculated on the basis of
recommendation of IRRG (2005). In Generation 3 @esimilar traits were examined based on the
data of the first two parturitions.

Statistical Analysis

The reproductive traits were compared by GLM procedand t-test (generation, treatment /fat
content/ and insemination order were fixed factaay the kindling rate and mortality by Chi-square
test using SPSS 10.0 software package.

RESULTS AND DISCUSSION

Reproductive performances of Gen 1 and 2 are shiowmable 1. There were no significant
differences in the kindling rate between the selkgroups and generations. Although at 10 weeks of
age there was a notable difference in fat deposifdhe Fat and Lean selected rabbits (SZieetch .,
2016), the body weight of the does after kindliig) mbt differ. The litter sizes (born total, stitiiln, at
day 21 and 35) showed no significant differencesragthe groups. Significant difference was only
found in the individual weight of kits at 21 d betn Fat-Genl and Lean-Gen2, Fat-Gen2; and
between Lean-Gen2 and Lean-Genl, Fat-Genl. The \liight at 21 and 35 d was not affected by
the direction of selection. Mortality of kits betare 0-21 and 0-35 days were independent of the
direction of selection and the generations.

Quevedoet al. (2005) selected rabbits for litter size at wearamgl Theilgaardt al., (2006, 2007)
selected for prolificacy and they found that, afi& generations, litter size and milk production
increased significantly. Castellirdt al. (2006) observed that those rabbit does which laaget
perirenal fat depots were heavier at kindling amgirtmilk production was higher than that of does
with smaller perirenal fat.
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Table 1 Reproductive performance of rabbit does in Gend Ziselected divergently for higher or
lower body fat content based on the first four oglpictive cycles

Generation
L , , 2 SE? P
Divergent selection
Lean Fat Lean Fat

n (kindled does/Al) 196/255 210/262 160/216  141/185 ---
Kindling rate, % 76.9 80.2 74.1 76.2 0.461
Weight of the does after kindlihgkg 4.26 4.21 4.20 4.24 0.02 0.529
Litter sizé

total 10.8 10.3 10.6 10.9 0.13 0.319

born alive 10.0 9.67 9.76 9.91 0.13 0.767

stillborn 0.81 0.63 0.83 1.01 0.07 0.243

at equalization 9.25 9.19 9.29 9.33 0.04 0.563

at 21d 8.37 8.40 8.46 8.36 0.05 0.915

at 35d 8.17 8.14 8.26 8.11 0.06 0.814
Individual weight, g

at 21d 358 36C° 340 344° 2.06 <0.001

at 35d 806 808 786 788 4.15 0.130
Litterweight, g

at 21d 2.90 2.95 2.84 2.82 0.02 0.094

at 35d 6.57 6.57 6.42 6.32 0.05 0.202
Mortality*, %

0-21d 9.48 8.63 8.92 10.3 0.444

0-35d 11.6 114 111 13.1 0.419

!Data of does kindled only died kits were not taken consideration.
ab¢ means with different letters on the same rowedifignificantly at P<0.05 level.

2 Standard Error of Mean

There were 6-9 % difference between the generatindonly 1-4 % difference between the Lean and

Fat groups in the total weight of the weaned rapbér 100 Al (527 kg; 505 kg; 482 kg; 476 kg in-Fat
Genl, Lean-Genl, Fat-Gen2, and Lean-Gen2, resphgtiv

Table 2 Reproductive performance of Gen3 rabbit does ssdeditvergently for higher or lower body
fat content based on the first two reproductivdesc

Divergent selection

SE? P
Lean Fat

n (kindled does/Al) 91/111 96/117
Kindling rate, % 82.1 82.0 0.989
Weight of the does after kindlihgkg 4.09 4.07 0.03 0.698
Litter sizé

total 8.91 9.70 0.21 0.057

born alive 7.85 9.11 0.22 0.004

stillborn 1.06 0.60 0.12 0.047

at equalization 8.23 8.69 0.08 0.004

at 21d 7.46 7.93 0.12 0.047

at 35d 7.37 7.65 0.12 0.242
Individual weight, g

at 21d 350 329 411 0.009

at 35d 818 790 7.28 0.053
Litterweight, g

at 21d 2.57 2.60 0.04 0.766

at 35d 6.01 6.04 0.11 0.878
Mortality*, %

0-21d 9.33 8.77 0.712

0-35d 10.5 11.9 - 0.407

!Data of does kindled only died kits were not taken consideration. ? Standard Error of Mean
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Currently, only the data of the first two partwits are available for Gen3gple 2).

The kindling rate and body weight of the does atlkhg was not affected by the divergent selection.
The Fat selected does had 9 % higher litter siza bmal (P<0.1) and 16 % higher number of kits
born alive (P<0.01), 6% at 21 d, while the numbiestdlborn kits was lower (P<0.05) compared to
the Lean selected group. However, the litter si#ted5 d did not differ. The litter weights at 21da86

d were similar in Lean and Fat groups, but dudéé¢ohigher litter sizes, the individual weight ofskin

Fat group was lower than that of the Lean rabbMisrtality of kits between 0-21 d and 0-35 d were
independent of the direction of selection.

CONCLUSIONS

The effect of divergent selection for lower andhagfat content (weaker and better body condition)
on reproductive performance of does was not effedti the first two generation.
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AIM
In the experiment the effect of divergent selection for total body fat content on reproductive
performance of rabbit does was investigated.

MATERIAL AND METHODS

Divergent selection process was based on the fat index. It was calculated at 10 weeks of age by
determining the ratio of the total body fat volume (ml) measured by CT to the body weight (kg).

© e & cenerations Two groups:
ot b ‘i}: e iéh s ® Lean”: rabbits with the lowest fat index
A pios i
J Sashionz | Generaton " “Fat”: rabbits with the highest fat index
Selected h/ Selected Selected Selected
Lean2 Fat2 Lean2 Fat2 . . .
s ' ‘IE i Genl & Gen2 were examined during the first four

Generation 3

' consecutive reproductive cycles of does.

Selected >4
Lean3

gl s — Gen3 was examined based on the data of the first
' ' two parturitions of does.

RESULTS

Table 1: Reproductive performance of rabbit does ~ 1able 2: Reproductive performance of
(during the first four reproductive cycles) in Gen 1 Gen3 ra'bblt does  (the f!rst two
and 2 selected divergently for higher or lower reproductive cycles) selected divergently

body fat content at 10 weeks of age for higher or lower body fat content az 10
weeks of age
Generation Divergent
Traits 1 2 p Traits selection P
Divergent selection Lean Eat
Lean Fat Lean Fat .
n (kindled does/Al)  196/255 210/262 160/216 141/185 - Ei%ﬂ:::faf:iz/ A 93/21; o 92/21.;7 o.;a;9
Kindling rate, % 76.9 80.2 74.1 76.2 0.461 Weight of th; does it
Weight of the does at ; g'
s kindling, kg 4.09 4.07 0.698
kindling, kg 4.26 4.21 4.20 424  0.529 Litter S0
Litter size
total 10.8 10.3 10.6 10.9 0.319 Ei::: alive 32; 212 22(57‘71
born alive 10.0 9.67 976 991 0.767 stillborn 1.06 0.60 0.047
stillborn 0.81 0.63 0.83 1.01 0.243 at equalization 8.23 8.69 0.004
at equalization 9.25 9.19 9.29 9.33 0.563 at 21d 7.46 7.93  0.047
at 21d 837 8.40 8.46 8.36 0.915
Individual weight, g Individual weight, g
at 21d 358k 360° 3400 344% <0.001 at 21d 350 329  0.009
Litterweight, g Litterweight, g
at 21d 2.90 2.95 2.84 2.82 0.094 at 21d 2.57. 2.60 0.766
Mortality, % Mortality, %
0-21d 9.48 8.63 8.92 10.3 0.444 0-21d 9:33 8.77 0.712
CONCLUSION

The effect of divergent selection for lower and higher body fat content (weaker and better
body condition) on reproductive performance of does was not effective in the first two
generation. Some significant different can be seen in Gen 3.



