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Studies on live  body  weight  and litter size  in 
New  Zealand  White,  Californian,  Baladi 

rabbits  and  their  crossbreds  in  Egypt 
H. TAG-EL-DIN 

2. M. K IBRAHIM 
S. M. OUDAH 
FACULTY AGRIC.,  MANSOURA  UNIVERSITY,  MANSOURA, 
EGYPT 

- This  study was out  to investigate the effects of and  month of kindling on live 
body weight and sue of New Zealand  White (NZW), (CAL), 

had  the lightest body weights and the smallest size up to  10 weeks of age. of 
bucks with NZW  and  CAL  does gave weight and size than using the 
and  month of kindling had significant effects on body weight and size. 

words: size, kindling. 

- sur le poids vif corporel et la taille de la portée  chez des  lapins de race Blanche,  Californienne, 
Baladi,  et  sur  leurs  croisements en Cette expérience a été effectuée afin d’étudier l‘effet de la race, du croisement, de la parité 
et du de mise  bas sur le poids vif corporel  et la taille de la portée de lapins de race Blanche 
Californienne (Cal), Baladi (BAL)  et sur les croisés. Les  lapins B A L  avaient  les poids corporels les moins élevés, et la taille de la 
portée la plus petite  jusqu’à de 10 semaines. Les croisements de mâles B A L  par des femelles et C A L  ont  donné de 
meilleurs résultats en ce qui concerne le  poids corporel  et la taille de la portée  par rapport aux croisés réciproques. La  parité  et le mois 
de mise  bas ont des effets significatifs ou sur le poids corporel et la taille de la portée. 

taille mise bas. 

Introduction 

may play a significant in solving the 
of in a quick and efficient 

such The 
in  consumption of 

to the of 
the available local of the 
The between local 

makes it possible to of 
quickly. 

the New Zealand  White  (NZW) and 
Egypt. 

can have high to 
chickens. the two 

the showed 
a of 40 g/day 1977). 
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The at investigating some 
affecting live body weight size of 

local two newly 
medium-sized 

Material and  methods 

This study was the 
June 1988 to August 1989 at 

at Talkha City, 
New 

following 
X Cal, CAL X NZW,  NZW X 

X NZW, CAL X X CAL). 
of does  and bucks assigned to  the nine 

mating types is shown in  Table  1. 

Table Number  of does and  bucks*  used  in  the  study. 

NZW X NZW 
CAL X CAL 

X 

NZW X CAL 
CAL X NZW 
NZW X 

X NZW 
CAL X 

X CAL 

No. of does 

42 
27 
10 
17 
18 
10 
10 
10 
15 

No. of bucks 

9 
6 
2 
4 
4 
2 
2 
2 
3 

Total 159 34 

* 

mating was applied within each of the nine 
kindling, 10 days 

the of the 
was weeks kindling. The 

animals individually housed  in 
galvanized cages in a well ventilated building. All 

ad libitiunz on a pelleted 

16.3% 2.5% 14.0% 
and 2670 digestible was 
automatically available all the  time by stainless steel 
nipples in  each cage. 

study  included live body weight at 
4, 6  and 10 weeks of size at 4> 6  and 
10 weeks of age. The %) in 

was calculated using the following 
1981): 

+ 
Yo = 

mean + 

of the of 
the subclass of data,  the  method of analysis of 

unweighted 
1967)  was used. analysed effects of 

of kindling. 
between two means within the  same 
by t-test. 

Results and discussions 
WEIGHT 

At weeks of age 
NEW, values 
of body weight. 
significantly than  NZW  and  CAL 

at 6 weeks of age. The  CAL 
significantly than  NZW  ones  at  6 
weeks, while an opposite  situation was found  at  10 
weeks of age (Table 2). (1963), Afifi 

Table 2: errors (X, S.E.) of body 
weight (g) at 4, 6, and 10 weeks of age as  affected by 
breed  group,  parity  and  month  of  kindling. 

4 Wks 
Classification 

N X S. E. F. Valut 
- 

Breed group (B) 
NZW 864 
CAL 574 

266 
NZW X CAL 368 
CAL NZW 468 
NZW 232 

X NZW 302 
CAL X 219 

CAL 377 

Parity (P): 
p, 805 
p2 802 
p3 760 
p, 576 
p5 45 1 

276 

of 
Sep. - Oct. 410 
Vov. - 837 

- Feb. 649 
- April 843 

- June 633 
- August 304 

First order  interaction: 

Second  order  interaction: 

508.4 
504.4 
496.8 
530.4 
525.9 
480.0 
519.2 
479.1 
514.6 

503.4 
501.0 
517.9 
516.1 
510.5 
511.0 

518.0 
499.0 
488.9 
518.4 
523.4 
504.4 

15.16" 
3.6"h 

5 3 9  

5.9ciim 

7.gds" 
2.5"'" 
5.0'" 

5.6hcJk 

6 3hkmo 

0.91 
3.5 
4.0 
3.8 
4.2 
4.7 
4.1 

4.20** 
5.0" 
3.5b' 
5.1' 
3.6" 
4.4" 
3.9d' 

5.54*" 
5.14""' 
1.47 

2.25** 
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Table 2 errors B, S.E.) of body  weight (g) at 4,6, and 10 weeks of age as affected 
by  breed  group, parity  and  month of kindling. 

Classification 
S. E. F. Value 

Breed  group (B) 
NZW 819 
CAL 554 

261 
NZW X CAL 349 
CAL X NZW 452 
NZW X 224 

X NZW 295 
CAL X 211 

X CAL 365 

Parity (P): 
780 

p2 767 
p3 690 
p,  559 
p5 429 

296 

of kindling 
Sep. - Oct. 398 
Nov. - 768 
Jan. - Feb. 622 

- 817 
- June 608 

July - August 297 

First  order  interaction: 

Second  order  interaction: 

889.7 
923.9 
831.9 
976.2 
934.5 
833.5 
910.5 
827.0 
952.9 

883.6 
889.5 
950.1 
930.8 
914.3 
855.4 

902.9 
856.5 
894.2 
924.1 
929.9 
925.2 

4.6" 
4.5" 

8.7d 
7.5"" 

8.1"" 
16.6"" 
6.78'" 
5.4h 

4.4 
5.4 
4 . 0 b  
6.4" 
6Sd' 

17.5" 

4.7" 
9.6b 
5.8" 
9.7' 
5.7d' 
6.9' 

10 Wks 
Classification 

N S. E. F. Valut 

Breed  group (B) 
NZW 772 
CAL 530 

243 
NZW X CAL 332 
CAL, X NZW 435 
NZW X 214 

X NZW 277 
CAL X 205 

X CAL 344 

Parity  (P): 
p, 725 
p2 739 
p3 684 
p4 534 
p5 407 
P6 263 

of 
Sep. - Oct. 374 
Nov. - 740 
Jan. - Feb. 598 

- 769 
- June 577 

July - August 294 

First  order  interaction: 

Second  order  interaction: 

1607.0 
1570.3 
1331.6 
1689.7 
1702.1 
1366.6 
1564.1 
1375.3 
1547.0 

1556.3 
1531.5 
1617.1 
1564.7 
1542.7 
1551.4 

1562.3 
1532.1 
1568.8 
1581.8 
1598.4 
1523.6 

108.80":': 
12.7" 

9.0' 
9.7d' 
15.2"' 
6.3'" 
12.58'" 
5.9h" 
9 

8.5bij 

2.58" 
8.2 
9.lU 
9.5' 
12.5" 
18 .7 "d  

14.Fd 

4.83"" 

1 0 . 1 a g  
12.6's 
9.1dZ 

15.2' 

4.36:s" 
2 96:k:k 
3.65:s:; 

1.83"" 

Significant at 0.05 level. Significant at 0.01 level. 
within each  age  followed by do not significantly, do. 

(1971), (1979) and et al. on body weight as by Zelnik (1973), 
(1988) obtained significant while et al. (1978), (1979) 

(1970) significant 
in  body weight. Table 3: and  reciprocal effects (%) of body 

weight  and  litter  size. 
the six the 

CAL X NZW  and  NZW X CAL the 
heaviest ages studied. was obvious to 

by bucks 
by . 

does by about 7.8-13.5%. 10 wks. 

in positively little 
which 

by 
was the 

slight effect 

size a t  

4 wks. 
6 wks. 
10 wks. 

z\v 

4.7 
7.7 
6.4 

1.40 
0.00 
0.83 
0.00 

AL NZ\\ 

3.9 
3.1 
7.1 

0.0 
- 3.2 
- 4.1 
- 1.7 

- 4.5 
- 3.2 
3.4 

- 6.6 
- 5.0 
- 1.8 
- 6.1 

NZW 

3.3 
5.8 
6.5 

15.3 
10.0 
12.3 
6.1 

- 4.3 
- 5.8 
- 5.2 

- 9.2 
- 8.2 
- 9.1 
- 9.6 

CAL 

2.8 
8.5 
6.6 

2.10 
3.30 

- 0.83 
0.87 
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(1982). On the significant 
body weight by was found by 
et al. (1969) and Afifi (1971). 

The no significant effect on body weight 
of young at 4 weeks, but it  had significant effects 

at 6 weeks and  10 weeks of age  (Table 2). The 
the heaviest weights at all ages 

studied. Wanis (1958), Casady et al. (1962), 
(1967) and (1970) 

significant effects. et al. (1987) found 
no of on body weight of at 
weaning and  up  to  10 weeks of age. 

The  month of kindling significantly 
affected  body weight of young at 4, 6 and 10 weeks of 
age  (Table 2). The heaviest live weights at 4 weeks 

- June 
followed by those of - - 

a descending 6 weeks of 
age, the heaviest weights 
kindled - June followed by those of June - 

10 weeks, the heaviest weights 
- June followed by those of 

- - a 
descending of kindling was found  to 
have an effect on live weight of the 

as showed by Wanis (19581, Casady et 
al. (1962), (1963), (1970) and  Csonka 

(1984). et al. 
(1988) found no significant effect on body weight at 
weaning. 

The 
of kindling in of live 

body weight significant at 4, 6 and 10 
weeks of age, except by month of 
kindling at 4 and 6 weeks of age. The 

the 
significant body weight at 4, 6 and  10 
weeks of age. 

LUTER 

Distribution of litters according to birth 
litter size 

When calculating the of 
to size less  than 6, 6-8 and 9 young (Table 
4) it could be seen  that the  NZW 

which less than 6 young 
(26.4%) 

CAL (15.1%) and (8.9%).  Among the 
the  CAL  and  NZW by bucks 

and having less than 6 young less 
(17.7%) than  the of 

(21.5%). The mean of having 
less than 6 young was equal  to 

that of being 22.1 and 20.0%, 

The of 6-8 young 
(82.2%) than in CAL (53.8%) 

NZW  ones (45.9%). by 
bucks, of 6-8 young less 

(55.8%) than  the by does 
(62.0%). The of of 6-8 
young was equal  to  that of 
ones: being 54.1 and 54.3%, 

The of 9 
in  CAL (31.1%) and  NZW (27.7%) the 

ones  (8.9%). was to find that  the 
by does gave a 

value (3.8%) of with 9 young than 
by bucks (26.5%). The of 

of 9 young was 
that of the ones, being 25.9 and 23.6%, 

Litter size changes during the growing 
period 

At all ages, the  CAL the 
followed by NZW and a descending 

5). in size between CAL 
significant. the 

of CAL with to 
size was significant 10 

weeks of age  (Table 5). Significant in 
size also by (1963). 

(1970), Afifi (1971), 
(1979) Ali (1989) non- 
significant in  that 

of NZW  and  CAL its 
size at 4, 6 and 10 

weeks. was obvious that 
used as size 

than  the mean. size than 
the using as 

all ages studied.  Consequently it is 
to use as bucks in 
using them as does. of Table 3 this 
conclusion, since it shows that  the 
at all ages almost 

used as positive when 
used as bucks. was 

associated with positive in size as 
by Afifi (1971), (1979) and 

(1986). On negative 
size by 

(1985). 

The significant effects on 
size at 4, 6 and 10 weeks (Table 4). size 

the up to  the fifth 
with to size 4 weeks. 
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I 

Table 4: of litters  according to litter size at birth  in  all  breed groups. 

NZW 

CAL 

of 

NZW X CA 

CAL X NZW 

NZW 

NZW 

CAL X 

CAL 

of 

Total 

1-4 

n 25.0 
Yo 16.9 
n 5.0 
% 5.4 
n 0.0 
Yo 0.0 

n 30.0 
Yo 10.5 

n 4.0 
% 6.5 

n 10.0 
Yo 13.0 

n 2.0 
% 5.0 

n 3.0 
?'o 6.4 

n 2.0 
% 5.1 

n 3.0 
Yo 4.5 

n 24.0 
% 7.3 

n 54.0 
% 8.8 

5 

14.0 
9.5 
9.0 
9.7 
4.0 
8.9 

27.0 
9.5 

10.0 
16.1 

12.0 
15.5 

8.0 
20.0 

1.0 
2.1 

5.0 
12.8 

13.0 
19.7 

49.0 
14.8 

76.0 
12.3 

6 

13.0 
8.8 

17.0 
18.3 
17.0 
37.9 

47.0 
16.4 

10.0 
16.1 

8.0 
10.4 

11.0 
27.5 

4.0 
8.5 

12.0 
30.8 

7.0 
10.6 

52.0 
15.7 

99.0 
16.0 

the 
and sixth size was 6 and 
10 weeks kindling. Significant effects of on 

size also by and  Lampo 
(1975) (1989). Afifi and 
(1989) noted  that changes size caused 
by effects may be  due  to changes in the 
physiological efficiency of the does which with 
advancing of especially to 
ovulation, 
also to in 

Afifi et al. (1982), El- 
et al. (1988) and Afifi and (1989) 

effects on size 
significant. 

size at 4, 6 and 10 weeks was 
significantly j affected by the  month of kindling 
(Table 5). as month of kindling advanced 

7 

25.0 
16.9 
24.0 
25.8 
18.0 
40.0 

67.0 
23.4 

14.0 
22.6 

7.0 
9.1 

14.0 
35.0 

15.0 
31.9 

15.0 
38.5 

10.0 
15.2 

75.0 
22.6 

142.0 
23.0 

8 

30.0 
20.2 
9.0 
9.7 
2.0 
4.4 

41.0 
14.3 

9.0 
14.5 

10.0 
13.0 

4.0 
10.0 

10.0 
21.3 

3.0 
7.7 

17.0 
25.8 

53.0 
16.0 

94.0 
15.3 

41.0 
27.7 
29.0 
31.1 
4.0 
8.9 

74.0 
25.9 

15.0 
24.2 

30.0 
40.0 

1.0 
2.5 

14.0 
29.8 

2.0 
5.1 

16.0 
24.2 

78.0 
23.6 

152.0 
24.6 

- to - June 
July and  August. El- 

et al. (1951), Afifi et al. (1982) and Afifi and 
(1989) was a tendency 

size to  be low in season of 
- as month of kindling advanced 
until its maximum at 
the end of the of no 
influence of month of kindling on size was 

by et al. (1988) and 
and  Ali (1989). 

All  the 
of kindling at all ages 

significant except that of by 
month of kindling of by 
month of kindling at 4 weeks they 
significant 
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Table 5: S.E.) of litter size at birth, 4,6 a n c  d 10 weeks of age as affected  by  the  breed 
group, parity  and  month of kindling 

T T T 4 Wks. 6  Wks. 10 Wks. 
- 

F. val, 
- 

- 
F. val. N 

- 
X S.E. - 

- 

6.1 

- 

6.1 
6.3 
5.9 

S.E. - 
X 
- 

5.9 

S.E. 
- 

0.08 

.__ 

0.18 
0.17 
0.13 

0.11 

S.E. 
- 

0.07 

Classification 

General mean 

Breed 
NZW 
CAL 

-----------------__ 
Average of 
purebreds 

NZW X CAL 
CAL X NZW 
NZW X 

X NZW 
CAL 

X CAL 

- 

Average of 
crossbreds 

Parity (pl: 

p2 
p3 
p4 
p5 
p6 

of 
Sep. - Oct. 
Nov. - 
Jan. - Feb 

- June 
July - August 

First  order  interaction: 
B x P  

Second order  interaction: 

5.7 617 7.1 0.08 
- 

0.19 
0.18 
0.17 

0.12 

0.22 
0.29 
0.18 
0.34 
0.16 
0.20 

148 
93 
45 

5.6 
6.0 
5.5 

5.7 

7.0 
7.4 
6.7 

7.0 

- 

7.3 
7.2 
6.4 
7.9 
6.4 
7.2 

7.1 

5.7 
6.2 
5.7 

5.9 286 6.1 

- 

6.2 
6.0 
5.7 
6.6 
5.6 
6.3 

---- 
6.1 

62 
77 
40 
47 
39 
66 

- - - - - - - . 
331 

0.20 
0.29 
0.03 
0.12 
0.02 
0.05 

5.8 
5.7 
5.4 
6.1 
5.2 
5.8 

5.7 

6.0 
5.8 
5.6 
6.4 
5.5 
6.0 

5.9 0.11 0.11 0.11 0.10 

3.8** 

5.4w 

2,10+* 

159 
130 
123 
91 
70 
44 

89 
144 
104 
130 
98 
52 

6.2 
7.2 
7.4 
7.5 
7.7 
7.3 

6.2 
6.8 
7.1 
7.7 
7.6 
7.2 

5.0 
5.8 
6.0 
6.0 
6.1 
6.01 

4.7 
5.5 
5.8 
6.2 
6.2 
5.7 

0.33" 
0.15b8 

0.2w9 
0.1Y9 
0.20'2 

0.19" 
0.13hs 
0.17@' 
0.19dh 
0 . 1 7 ' h  
0.13'2 

0.15" 
0.17" 
0.19'8 
0.19dg 
0.23eg 
0.25" 

0.23" 
0.15b* 

-0.18"g'J 
0.19dL' 

5.3 
6.3 
6.3 
6.6 
6.7 
6.3 

4.9 
5.8 
6.3 
6.5 
6.7 
6.0 

0.14" 
0.16be 
0.19b' 
0.19" 
0.24d' 
0.20bC 

0.21" 
O.l$S 
0.1Fh~ 
0.23'hd 
0.18"'k 
0.19'6' 

5.1 
6.0 
6.1 
6.3 
6.2 
6.2 

4.7 
5.3 
6.1 
6.4 
6.5 
5.8 

0.14" 
0.16" 
0.198 
0.19d8 
0.248 
0.20" 

0.04' 
0.33' 

0.Wgh 
0.20' 
0.18dgs' 

* Significant at 0.05 level. ** Significant at 0.01 level. 
by significantly, 
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