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H-7401 Kaposvdr P.0.Box 16, Hungary

Introduction

Pre-weaning viability of young rabbits, litter weight gain and some other
productive traits e.g. post-weaning mortality and weight of growing rabbits
etc. depend on the milk yield of does. Increasing of milk production during
lactation period and more knowledge about suckling behaviour of kits contri-
bute to the success of rabbit production.

Acbording to the literature data (Lebas, 1975; Hudson and Distel, 1983;
Miller and Brooks, 1983) does only nurse their litters once a day and suck-
ling is accomplished within 3-4 minutes. The milk production of doe and the
milk consumption of kit depend on the litter size (Szendrd, 1977; Torres et
al, 1979; McNitt and Lukefahr, 1990), temperature (Papp et al., 1983), breed
(Lebas, 1975; Lukefahr et al., 1983), nutrition (Maertens and DeGroote,1988),
parity (Kalinowski and Rudolph, 1975; Lukefahr et al., 1981) and re-mating
interval (Lebas, 1972; Szendrd et al., 1985; Maertens et al., 1988).

Materials and Methods

Recent work was car;igd out in Kaposvdr at the research farm of tne Pannon
Univ. Agric.'Sci. 20'Californian does and 168 kits were studied according
to the nipples number (8 and 10) and litter size (6, 8 and 10) of does during
the first 3 weeks of lactation.

The rabbits were housed in flat-deck wire cages. The nest boxes were suspen-
ded on the front of the cages on 2-3 days before parturition. Wood chips
were used as bedding. The door of nest box was closed except for the nursing
time. When the door was opened, the doe jumped in the nest box, nursed her
litter, and left it. In the restricted nursing system the rabbit could enter
the nest box once a day during the morning hours (between 8.00 and 9.30 am).
The rabbits were given a commercial pellet and hay ad libitum. Water was
supplied by automatic watering system.

Milk yield was measured by weighting the litter before and after suckling.
Suckling time was taken between the doe jumped into the nest box and left
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it. Rate of milk output was measured on the basis of doe’s milk yield (g)
consumed by litter per one minute. Rate of suckling was amount of milk (g)
consumed by a kit per minute. Milk conversion rate was assessed by the
quantity of milk intake for 1 gram body weight gain of litter.

Examing the exact effect of litter size,after loss a kit another fostered
one was tranfered into the litter. Litter and individual weight was taken
before suckling (empty body weight) for determing the daily weight gain.

Results and Discussion

Milk production of does and milk intake of kits

Date in Table 1 show the weekly and average milk production of does during
the first 3 week period of 1actation.'fhe milk yield.increased as litter
size (LS) increased. Our results are in agreement with those reported by
Szendrd (1977), Torres et al. (1979), McNitt and Lukefahr (1990). Milk pro-
duction was similar during the first week of lactation but there were sig-
nificant difference among groups in the 2nd and'3rd week.

According- to the results of the experiment a bigger number of nipples (NN)
appeared to be accompained by an increase in milk yield. Our earlier results
(Szendrd and Kampits, 1985) obtain were different, NN were not significant
correlated with milk production. It is probably that in the case of present
study nut only NN but LS were also taken part in the results.

There were inverse differences among LS groups in milk intake per kit
(Table 1). In the larger litters the individual milk consumption decreased
better than in smaller ones. Similar results were obtained by Lebas (1975)
and Szendrd (1977). Data of Table 1 also show that milk intaks per kits
increaséd by about 10 % for progenies of does with 10 nipples compared with
those in the 8 NN group. |

Nursing/suckling time

According to the data of literature the average nursing/suckling time is
about 3-4 min once a day (Lebas, 1975; Hudson and Distel, 1983; Miller and
Brooks, 1983). Benke and Szendrd (1991) investigated the nursing/suckling
time during the first 3 week of lactation. It was found that the nursing/
suckling time significantly reduced from 4.1-6.2 min on the 1st day after
kindling to 2.4-2.5 min on the 19th day. Table 2 shows some results with
regard to nursing/suckling time. The lonmgest duration was obtained an the
1st day after parturition. The shortest time was observed on the 2nd week
of lactation and a slightly increasing was occoured compared to the 2nd
week.
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Concerning to the long nursing/suckling time during the first few days after
kindling, it seems to be connected with the nursing and suckling behaviour
.of does and kits (slow milk output of doe and slow milk intake of kit). But
the duration of doe spend in the nest box is not the pure nursing/suckling
time. It was observed by Hudson and Distel (1983) that of the 3-4 min daily
nursing time, dams took an average 5.2 sec to assume the nursing posture and
kits took 11.5 sec to contact belly fur and 6.0 sec to reach and secure a
nipple. Pups released and switched teats frequenlty but their efficiency
imprerd with age so that proportion of nursing time spend in suckling inc-
reased from approx. 47 to 72 % during the first 12 days.

The nursing/suckling time was affected by LS. It was observed that doe with
smaller litter spend longer time in the nest box than those nursing larger
litter. The amount of milk intake of kits varies considerably due to the
competition with litter mates. If the LS is more than NN, it is not possible
for all kits to reach a nipple at the same time, they have to suck faster
and the competition is more fierce among them. If the NN is more than LS
some of the kits have a chance to suck two nipples, probably the pups spend
more time to switch teats searching for the-mos% productive ones.

The nursing/suckling time was similar for both groups (8 and 10 number of
nipples).

Rate of milk output (Table 3)

The milk output of doe per min increased rapidly during the first few days
of lactation and bacame slowly in the following days. There was about 20 %
difference between groups with LS 6 and 10 (54.0 vs. 64.3 g/min). Smaller
difference was found between the goup of does with 8 and 10 nipples (58.2
vs. 62.3 g/min). It can be concluded that rate of milk output depend on

first of all the day of lactation and LS, the effect of NN was not signifi-
cant.

Rate of suckling (Table 4)

The average amount of milk consumption by a kit per min increased gradually.
Table 4 shows that the rate of suckling reach to about five times between
the 1st and 21st day of lactation. The maximum rate was achieved by 11-12,
9—lD'and.8—8.5 g/min in groups LS 6, 8 and 10 resp. It could be seen every
part of the lactation that rate of suckling increased faster in smaller
littter (group LS 6) than in the larger ones (groups of LS 8 and 10).

Rate of suckling was affected by NN. In the group of does with 10 nipples
it was faster compared with those in 8 teats group (7.61 and 7.75 resp.).
The reason for this is the suckling time is the same but there is a sig-
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nificant difference in milk intake between the two groups.

Milk conversion rate (Table 5)

The milk intake of kits in gram for 1 g body weight gain was similar to the
results of Lebas (1975). The milk conversion was about 1.5-1.6, 1.75-1.85

and 2.0-2.1 in the lst, 2nd and 3rd week of lactation resp. Neither LS nor
NN influenced on the results.

Individual weight gain of kits (Table &)

Daily weight gain of pups in group LS 6 was always superior to that of group
LS 8 and 10 (13.0, 10.2 and 8.6 g resp.). About 8 % difference was found
between group NN 8 and 10 (5.7 and 10.4 g resp.). The reason for this is

there is a close correlation between milk intake and weight gain fo stcks ™
ling rabbits.

Conclosions of the experiment could be found in the summary.
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Table 1

Effects of LS and NN on the milk production of does and daily milk
intake of kits '

Days of | Litter size (LS) No of nipples (NN) Overall mean
lactati-| & | 8 10 § 10 |
on
Nofl X | No{ ¥ {Naol X No X Na ] X No X
Milk production of does, g
1-7 840 | 8 | 818] 8] 845 81 821 12 1 842 20 833
8-14 411262 | 8 {1319 81364 8 [1290 12 {1350 20 | 1326
15-21 4 {1465 | 8 |1549| 81567 8 11483 12 {1576 20 | 1539
1-21 4 13567 | 8 |3686] B|3776 8 | 3594 12 | 3768 20 | 3698
- Daily milk intake of kits, g

1-7 24120.0l 64 114.6180¢12.3 70 {14.0 98 | 15.3 | 168 | 14.8
8-14 24130.0164 123.6180120.4 70 {22.2 98 124.5 | 168 | 23.6
15-21 264134.9)64 [27.7]|80123.4 70 | 25.6 98 | 28.6 | 168 | 27.4
1-21 24128.3164 122.0180(18.7 70 }120.6 98 }22.8 | 168 | 21.9

Remarks: No = number of does or number of kits
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‘Table 2
Effects of LS and NN on suckling time (min)
Days of Litter size (LS) No of nipples (NN) Overall mean
lactati- 8 10 8 10
Ul - - -
No X No X No X No X No X No X

1 4/24 .10 g8/64 | 4.80 | 8/80 3.77 8/70 4.55 | 12/98 4.70 20/168 4.63
2 4/24 4,18 8/64 3.95 | 8/80 3.17 8/70 3.67 | 12/98 3.72 20/168 3.70
3 4/24 3.92 8/64 | 3.22 | 8/80 2.87 8/70 3.08 | 12/98 3.50 20/168 3.33
4 4/24 3.28 g/64 | 2.97 | 8/80 2.75 8/70 2.95 | 12/98 2.93 20/168 2.93
5 4/24 3.37 B/64 | 2.98 | 8/80 2.67 8/70 2.98 | 12/98 2.90 20/168 2.93
6 4/24 3.10 8/64 | 2.95 | 8/80 2.67 8/70 2.97 | 12/98 2.80 20/168 2.87
7 4/24 2.95 g8/64 | 2.92 | 8/80 2.58 8/70 2.83 | 12/98 2.77 20/168 2.80
8 4/24 2.85 8/64 | 2.80 | 8/80 2.67 8/70 2.82 | 12/98 2.72 20/168 2.75
9 4/24 3.15 8/64 | 2.73 | 8/80 2.60 8/70 2.80 | 12/98 2.73 20/168 2.71
10 4/24 2.98 8/64 | 2.72 | 8/80 2.63 8/70 2.80 | 12/98 2.70 20/168 2.73
11 4/24 2.78 8/64 2.72 | 8/80 2.68 8/70 | 2.78 { 12/98 2.67 20/168 2.72
12 4/24 3.05 8/64 | 2.77 | 8/80 2.70 8/70 2.88 | 12/98 2.75 20/168 2.80
13 4/24 2.90 8/64 | 2.80 8/80 2.90 { 8/70 2.90 { 12/98 2.78 20/168 2.80
14 4/24 53.08 g8/64 | 2.97 | 8/80 2.73 8/70 2.92 | 12/98 2.88 20/168 2.90
15 4/24 3.20 8/64 | 2.95 | 8/80 2.77 8/70 2.95 | 12/98 2.92 20/168 2.93
16 4724 3.03 8/64 } 2.85 1 8/80 2.92 8/70 1 2.92 | 12/98 2.83 20/168 2.87
17 4/24 3.20 8/64 | 2.87 | 8/80 3.08 8/70 { 3.07 | 12/98 3.00 20/168 3.03
18 4/24 3.17 g8/64 | 2.97 | 8/80 2.88 8/70 3.00 | 12/98 2.95 20/168 2.97
19 4/24 3.18 8/64 | 2.93 | 8/80 2.88 8/70 3.00 | 12/98 2.95 20/168 2.97
20 4/24 2.95 B8/64 | 2.95 | 8/80 2.90 8/70 2.95 | 12/98 2.92 20/168 2.93
21 4/24 3.17 8/64 | 2.93 | 8/80 2.92 8/70 3.02 | 12/98 2.95 20/168 .2.98
1-7 4/24 3.85 B/64 | 3.40 | 8/80 2.92 8/70 3.28 | 12/98 3.30 . 20/168 3.30
8-14 4/24 3.05 8/64 | 2.78 | 8/80 2.68 8/70 2.87 | 12/98 2.77 20/168 2.80
15-21 4/24 3.15 8/64 | 2.92 | 8/80 2.90 8/70 3,00 | 12/98 2.93 20/168 2.95
1-21 4/24 3.35 8/64 | 3.03 | 8/80 2.83 8/70 3.05 | 12/98 3.00 20/168 3.02
Remarks: No = number of does/kits
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Table 3
Effects of LS and NN on. the rate of milk output (g/min)

gzztgf Litter size (LS) i No of nipples (NN) |Qverall mean
tion 6 8 10 8 10
No X |[No X | No X No X |No X No X
1 4 11331 8| 14.5{ 8| 20.9 8 | 16.3|12 17.2 1 20 16.8
2 4|1 21.91 8 |18.0] 8| 24.4 8 | 21.1{12 21.51 20 21.3
3 4 | 27.4] 8 | 31.0( 8 | 35.8 8 | 33.6{12 31.31 20 32.2
4 4 | 36.5{ 8| 42.7{ 8 | 45.¢ B | 45.6{12 42.8 | 20 42.3
5 4 | 43.41 8 | 48.2] 8 | 53.2 8 | 53.2{12 49.7 | 20 49.3
6 4 1 44.41 81 50.9]| 8| 60.0 8 | 60.0{12 56.3 | 20 54.3
7 4 | 52.91 8 | 55.3| 8 | 62.0 8 | 62.0{12 58.8 | 20 57.5
18 | 4157.4) 81|59.8! 81 67.5 8 | 60.4]12 63.71 20 62.4
9 415338 63.4| 8 6.2 | 8|6.712 | €5.0] 20 | &3.7
10 4 159.9) 8| 6.2 8| 73.4 8 | 67.0{12 68.3 | 20 67.8
11 4 | 64,6181 70.31 81 3.8 8 | 68.5112 71.6 | 20 70.4
12 4 { 62.01 8 | €8.71 8| 75.8 8 | 65.9(12 73.0%1 20 70.2
13 4 | 63.51 8| 74.1] 8| 76.3 8 | 70.5{12 74.4 | 20 72.8
14 4 | 64.91 8 | 72.2| 8| 71.1 8 | 62.1{12 75.8| 20 70.3
15 4 | 60.8/ 8| 73.9] 8| 77.8 8 | 69.7(12 74.9 | 20 72.8
16 4 165.8/ 8 1861.1{ 81 75.5 8 | 75.8]12 76.0 | 20 75.9
17 4 | 64,0181 76.1 81 73.1 8 | 67.9]12 75.5 | 20 72.5
18 4 | 67.61 8| 73.9| 8| 80.4 8 | 72.4112 77.2 | 20 75.3
19 4 | 69.6/ 8| 76.7| 8| 82.1 8 | 70.8{12 71.8 1 20 77.4
20 41 73.11 81| 77.5{ 8| 81.0 8 |774.2112 80.6 | 20 78.0
21 41 67.518172.7] 8| 711 8 | 66.9(12 73.8 | 20 71.0
1-7 4 | 34,318 37.21 8| 43.1 8 | 38.3|12 39.4 | 20 39.0
2-14 4 | 60.8{ 8 | 67.8| B8 | 72.4 8 | 65.2{12 70.2 { 20 68.2
15-21 | 4 | 66.9] 8 | 76.0 77.3 8 | 71.1{12 77.1 | 20 74.7
1-21 4 1 54.00 8 |60.3{ 8| 64.3 8 | 58.21{12 62.31 20 60.7

Remarks:lNo = number of does
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Table 4
Effects of LS and NN on the rate of suckling (g/min)
Day of Litter size (LS) No of nipples (NN)| Overall
lacta- ' mean
Yion 6 - 8 10 _ 8 - 10
No X No X No X No| . X Nof X | No X
1 24 2.23 | 641 1.83| 80 | 2.10 701 1.87 9812.13| 168 2.03
2 .| 24| 3.64 64 | 2.25 | 80 | 2.46 70| .2.45 9812.741 168 2.62
3 24| 4.57 64 [ 3.88 | 80 { 3.62 701 3.99 98{3.74| 168 3.84
4 241 6.10 64 | 5.32| 80 | 4.65 701 4.95 9815.46] 168 5.26
5 24 7.24 64 1 5.97 | 80 | 5.47 70| 5.74 98{6.311 168 6.08
3 241 7.42 | 64 | 6.37| 80 | 6.14 | 70[5.99 | 98le.89| 168 6.572
7 241 8.81 64 6.78 80 6.36 701 6.50 9817.40| 168 7.04
8 241 9.58 64 | 7.46 | 80 | 6.93 70 7.16 98/8.05( 168( 7.71
'9 241 8.86 64 | 7.88 | 80 | 7.23 70} 7.36 9818.24} 168 | 7.83

10 24110.00 | €4 | 8.27 | 80 | 7.72 | 70| 7.93 | 98|8.70] 168 8.42
11 24110.79 | 64 | 8.75 | 80 | 7.65 | 70|8.24 | 98]9.10] 168 8.71
12 24110.33 | 64 | 8.59 | 80 | 7.96 | 70| 7.85 | 98[9.31] 168 8.71
13 24110.59 | 64 | 9.22 | 80 | 8.00 | 70|8.48 | 98]9.39] 168 9.01
14 24110.84 | 64 | 8.99 | 80 | 7.58 | 70| 7.57 | 98|9.69] 168 | 8.83
15 24110.06 | 64| 9.22 | 80 | 8.12 | 70| 8.44 | 98/9.35]| 168 | 8.98
16 24111.02 | 64 {10.14 | 80 | 8.18 | 70(9.18 | 98[9.82| 168] 9.5
17 24110.69 | 64 | 9.48 | 80 | 7.63 | 70|8.21 | 98|9.47| 168 | 8.94
18 26111.26 | 64 | 9.23 | 80 | 8.37 | 70|8.70 | 98/9.76 | 168 | 9.33
19 24111.60 | 64 | 9.59 | 80 | 8.58 | 70|8.50 | 98|10.31 168 9.5¢
20 r24|164.24 | 64| 9.63| 80 | 8.48 | 70|8.92 | 9810.21] 168 9.49
21 24111.26 | 64 | 9.08 | 80 | 7.43 | 70(8.15 | 98/9.39| 168 | 8.89

1-7 241 5.20 64 1 4.30 | 80 | 4.21 70| 4.26 98| 4.64 | 168 | 4.48
8-14 241 9.85 64 | B.49 | BO | 7.60 701{ 7.73 98/ 8.86 | 168 | 8.42
15-21 | 24|11.08 64 | 9.48 | 80 | 8.07 70| 8.54 98/ 9.77 | 168 | 9.29

1-21 24| B.45 64 } 7.21 | 80 | 6.60 70} 6.75 98] 7.61] 168 | 7.26
_

Remarks: No = number of suckling rabbits
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Table 5

Effects of LS and NN.on milk-conversion of kits (g/g)

Days of Litter size (LS) No of nipples (NN) 10Overall mean
lactati-

on 6 8 10 8 .10

No X | No X {No| X No X | No X No X

1-7 1 24) 1.57( 64} 1.51{801(1.52{ 70 {1.48 | 98 | 1.55 | 168 |1.52
8-14 241 1.85] 64| 1.7818011.78% 70 |1.76 | 98 1.83 168 1.80
15-21 241 2.01t 64 2.0218012.07| 70 12.08 | 98 | 2.01 | 168 | 2.04
1-21 241 1.81| 64| 1.771801}11.80f 70 {1.77 | 98 1.80 162 1.79
Table 6

Effects of LS and NN on daily weight gain of kits (g)

Day of Litter size (LS) No of nipples (NN) Overall mean
lactati- 6 8 10 8 10
on

No X | No X | No X Nojl X No X No X
1-7 24 110.4 |64]7.8] 80} 6.5 70 | 7.6} 98| 7.9 168 7.8
8-14 24 |113.7 |64.411.1] 80 | 9.6 70 110.8 | 98 |11.2 168 { 11.0
15-21 24 114.8 |64111.81 80 | 9.8 70 {10.6 | 98 [12.2 1681 11.6
1-21 124 113-.0 }64{10.2| 80 | B.6 70 | 9.7 | 98 |10.4 168§ 10.1
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