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Non-genetic  factors  affecting  rabbit 
production  in  Egypt 

K.A.O. YAMANI 
A.H. DAADER 
A.  A.  ASKAR 
NATIONAL RABBIT PROJECT,  ACADEMY  OF  SCIENTIFIC 

RESEARCH & TECHNOLOGY,  FACULTY AGRICULTURE, 

ZAGAZIG  UNIVERSITY,  ZAGAZIG,  EGYPT. 

- The was on  the New effect of 
weight of size at 
of gestation  length, and significantly 

while size at weaning, total milk yield, 
weight significantly with to and 
showed a significant effect on milk at second week of lactation.  Season did not show any definite 
milk the which extended the two weeks. The lowest mean 
bunny weight was while season showed the highest bunny weight the 
whole (O - 25 days) except at The showed the highest bunny weight 
only. The in mean  bunny weight due  to significant. Although the effect of season  on 

size was not significant, the highest values two 
showed a significant effect on conception milk week 

daily gain in the - 25 days and  a highly significant effect on milk yield the week 
of age only. 5 days slightly size weaning, 

milk yield and weight than  does  mated 1 10 days. The does  mated 5 days showed 
slightly bunny weight two 

10 days showed the highest of conception. weighing 2 4.0  kg 
showed milk yield, weight at weaning and  mean  bunny weight, while they 

of and with the does weighing I 4.0  kg  live weight. 
size milk did not significantly due  to size at 

weaning when showed a significant effect on milk yield weight. 
Total milk yield weight in the 2nd with the 
advancement of to  the  5th one. weight, and 
significantly in fifth ones. size at 
weaning, weight bunny weight significantly with size at 

5 7 youngs had  the while of 2 10 youngs 
the highest values. weight was in of 7, 9 2 10 young, while 5 4 young 
had  the smallest values. The effect of size was significant on milk yield, and  postnatal 

weight, but  not significant on milk weight at week of age. 

words: nongenetic, Egypt, 

- “L’influence  de certains f a c t e ~ m  non génétiques sur la production  du  lapin  en La présente  étude a 
été menée  sur des lapins  de race la saison,  intervalle mise bas-saillie, 
poids  de la lapine, numéro  de  mise  bas et taille de la portée à la naissance, sur certaines caractéristiques de  production  et 
de  reproduction,  furent déterminés. La durée moyenne  de gestation,  le pourcentage  de mortinatalité et  de mortalité pré- 
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sevrage ont été sensiblement  plus élevés au  printemps et en été par  rapport l’autonzne et l’hiver, tandis  que la taille de la 
portée  au sevrage, la production totale de lait, et le poids  de la portée, étaient  significativement plus  hauts  en  automne  et 
en  hiver  par  rapport  au  printemps  et l’été. De plus, saison a eu  une  influence significative sur l’indice de 
transformation laitière durant la deuxième  semaine  de lactation. n’avons  remarqué  aucune  tendance  en ce qui 
concerne l’indice de  transformation laitière pendant la période  de la lactation où des  données  ont été enregistrées, c’est-d- 
dire les deux  premières semaines. La  moyenne  de  poids des  lapereaux la plus  faible  fut enregistrte en été cependant 
qu’au  printemps le poids  des  lapereaux fut le  plus élevé pour  toute  la  période pré-sevrage (O - 25  jours), sauf pour 
naissance. L’hiver fu t  la saison oil les lapereaux, uniquement  au  moment  de la naissance. avaient le poids le plus élevé. 
Les différences de  poids  chez les lapereaux dues d la saison  ont  donc été significatives. Cependant, l’effet de la saison  sur 
le taux  de  conception  et la taille de la portée d la naissance n’a pas été significatix car les valeurs les plus élevées pour ces 
deux caractères ont été observées  en hiver. L’intervalle  mise bas-saillie a eu un effet significatif sur  le  taux  de  conception, 
l’indice de  transformation laitière pendant la première semaine,  le de la portée  pendant la période a1lan.t du  22ème 
a11 25ème jour, et a eu un effet très significatif sur la production  de lait pendant la troisième semaine d’dge uniquement. 

général, les lapines qui étaient saillies 5 jours après la mise  bas avaient des tailles de  portée  légèrement supérieures 
la naissance ou au sevrage, une meilleure production  de lait et un  poids  de portée  plus élevé que celles qui étaient 
mises ci la reproduction l ou 10 jours après. Les lapines saillies 5 jours après la mise  bas  montraient un taux légèrement 
plus  bas  de mortinatalité, de mortalité  pré-sevrage, et  un  poids  des lapereaux un. peu  plus  faible  que  chez les deux autres 
groupes  expérimentaux. les lapines saillies 10  jours après la mise  bas avaient  le taux  de  conception le plus 
élevé. Les lapines pesant 2 4,O kg avaient un taux  de  conception, un rendement total laitier, poids  de la portée  au 
sevrage et un poids des lapereaux  moyen,  plus élevés, tandis  que les pourcentages  de mortinatalité et de mortalité pré- 
sevrage  étaient inférieurs  par  rapport  aux lapines pesant 5 4,0 kg de  poids vi$ La  période  de gestation, la taille de la 
portée  et l’indice de transfornzation laitière n’ont  pas varié de  façon significative selon la parité. La taille de la portée  au 
sevrage a augmenté 5 0,05) en  même  temps  que la parité. La  parité  a montré effet significatif sur le rendement  en 
lait et le poids  de portée. Le  rendement total laitier et le poids  de la portée étaient plus  faibles  lors  de la 2ènze parité 
que  lors  de lère, et augmentaient  de  façon  progressive avec  l’avancement de la parité  jusqu’d arriver Li la 
contre, le  poids des  lapereaux, mortinatalité et la mortalité  pré-sevrage  étaient  significativement  supérieurs lors  des 
lère,  2ème  et 3ènze parités, par  rapport Li ceux des Jème et Sème parités. La taille de la portée  au sevrage,  le poids  de la 
portée la naissance, et le poids  moyen  des lapereaux augmentaient  de  façon significative lorsque taille de 1a.portée Li 
la naissance était plus élevée. De  plus, les portées  de 5 ou 7 lapereaux  présentaient la mortalité  pré-sevrage la plus  faible, 
cependant que les  portées 2 10 jeunes montmierat les valeurs les plus élevées. Le  poids  de la portée  post-naissance était 
supérieur  chez celles de 7, 9 2 10 lapereaux, tandis que les portées 5 4 jeunes présentaient les valeurs les plus  faibles. 
L’effet  de  ln taille de la portée était significatif sur la mortalité  pré-sevrage,  le rendement laitier, et le poids  de la portée 
post-natal,  mais  ne l’était pas  en ce qui concerne la période  de gestation, la mortinatalité. l’indice de  transformation 
laitière. le poids  de portée cì la  troisième serranine  d’&e. 

: reproduction. 

Introduction 

The New Zealand  White  (NZW) as a 
was in Egypt in 
in since 

it is a animal, fast and of high 
fecundity. Egyptian conditions, these 
advantages affected to by 

such as the 
conditions. the suitable  time of 

is as one of the most 
in management of the 

(the kindling to 
is may the 

the  output of 
with genetic to 

identify et al., 1984). The 
the effect of 

of such high 
completely available. 

effect of season of kindling, weight of 
size on 

of 
the 

Materials and  methods 

The was out  on  the  foundation 
stock of in the 

Faculty of Zagazig 
Zagazig, Egypt. The they 
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a mean body weight of 3.5 kg at 20 to 22 weeks 
of age. The animals to body 
weight and  then  allocated evenly 

1, 5 days 
of 1987. 

The individual cages of a 
type (59 X 55 X 39 cm) with 

nest-boxes (40 X 32 X 29 
cm). The cages stabilized into  a  conventional 
unheated windowed building. The building was 

but with sided 
fans. The animal lighted 14 - day 

The 
climatic conditions the of the study 

1.  The animals 
conditions. 

on a pelleted  diet containing 16.3 Yo 
2.5 YO fat  and 14.0 % 

The was with a 
composed of and vitamins to 
with 
clean by all the time. 

The with NZW bucks of 
The  doe was to  the buck’s hutch at 

the time of a 
was if the  doe to accept the buck 
without twice 

it was possible. Nest-boxes checked 
and  the  dead pups 

The does weighed at mating 
weight was and weekly up to 

weaning. The young weaned twenty 
five days. yield of kindling was 
estimated weekly in up to weaning. Estimation of 
this weaning. The youngs 

of suckling 24 
the  pups weighed 

suckling. The in  pups weight was indicated as 
milk yield of doe. 

affected by 
conception size at 

weaning, %, 
%, milk yield, milk weight 

and  mean  bunny weights. 

Statistical analysis was to 
(1982). The unweighted mean 

was followed in case of the of 
unequal subclass Tests of significance 
between levels of using t- 
test. Two models of statistical analysis used. The 

model included effects of seasons, 
weight of doe  and all possible 

while the second  model included effects of 
~~ 

size them. 

Table 1. Atmospheric  temperature (C) and  relative  humidity % in  Zagazig  during  the  different  seasons of the  year. 

June 

July 
August 

T 
20.7 
26.2 
32.2 
34.7 

35.8 
34.8 

33.4 
29.1 
25.5 
20.7 
21.0 

23.4 
21.3 

26.3 

9.5 
12.2 
25.4 
19.6 

21.6 
22.1 

19.9 
16.6 
12.7 

11.3 
9.4 

10.3 
9.8 

11.9 

15.1 
19.2 
23.8 
27.2 
28.7 
28.5 

26.7 
22.9 
19.1 
16.0 
15.2 
16.9 
15.6 
19.1 

humidity YO 

84.3 
74.6 
70.5 
76.5 

82.6 
86.1 

87.4 
83.4 

84.1 
84.0 
83.9 
81.9 
83 .O 

87.8 

42.5 
30.9 
26.2 
31.9 

38.6 
44.9 

45.5 
35.3 
47.4 
54.7 
50.0 
45.4 
46.5 
35.7 

of 

- 161 - 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



Results  and  Discussion 

SEASON OF KINDLING EFFECT 

The the effect of season on 
conception size 

and  at weaning (LSW), 

2. is noticeable  that  conception 
is of 

Autumn  and but statistical analysis of data 
the 

significant. with the findings 
by Sittman et al. (1977), Auxilia 

(1977) et al. (1977). 

of gestation  length  in both 
significantly 

Autumn  and Conflicting 
while 

significant effect of season on gestation  length 
et al., 1985), failed to find any 

significant effects 1974; Such et al., 1978 and 
1985). 

of size 
(Table  2)  indicated  that the highest size 
was the effect of 
season on this was not significant. These findings 

to those  obtained by Such et al., (1978) and 
(1985). On  the (1982) 

significant effect on size. 

of size at weaning 
significantly 5 0.01) 4.3 young at 

to 6.4 This low at 
could be high losses the 
suckling which 
this season. could these that  the 
highest size at weaning was at 
This might be due  to  the 
especially 

did with Casady et al., (1962) and 
(1985) who size at weaning 

was not affected by season. 

of 
as affected by season in 

Table 2. The highest of and 
(10.2 and 

36.2, then followed by that 
the lowest Autumn  and 

The significant 
both 5 0.05) 
5 0.01). This may be a high in 

the of 
the to a high level in and 

level in  Autumn 
and findings 

by (1984) 
et al. (1988) who showed that  the of pups was 

with 
with the 

findings by (1985) who stated  that 
in with 

significant among seasons in this 

of milk yield and milk 
seasons (Table 4) showed that  the highest milk yield 
was all stages of lactation 
except  those of week the highest 
was kindling 

lowest milk yield. The effect of 
season was significant the of lactation. 

given in  Table 3 showed no 
season effect on milk 
in milk due  to significant 
level at  the second week only. The 

with those achieved by 
(1984) who highest milk yield was 

at 15 "C; an 
the 

The of weight and  mean  bunny 
weight as affected by season shown in  Table 6. 
These weight was 

as well as in  Autumn  and 
weight in Autumn  and was 

significantly 5 0.01) 
this the of 

weaning (25 days of age). The in 
this seasons may be 

the climatic conditions of 
these seasons. The with the findings 

by (1984) who found  that daily 
gain of was at  15 "C 35  "C. 

et al. (1980) 
- weight 

at 21 days of age than - 

The weight of individuals in 
Autumn excelled lowest 
mean  bunny weight was while 

had  the highest mean  at 21 days and  at weaning 
age. weight 

highest weight. This may 
the 
the  amount of milk suckled by each young will 
with the of pups 

among seasons in  that 
highly significant. (1985) 

that  mean  bunny weight at 6, 12, 
18 and 24 days of age was 
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Table 2. (X), standard  errors (SE) and coefficients of  variability (CV) for the effect of season of  kindling, 
remating  interval, and doe weight on conception rate,  gestation  length,  litter size at  birth, litter  size at  weaning, 
stillbirths YO and  preweaning  mortality YO. 

SE 
(days)  CV% 

birth SE 
CV% 
- 
X 

sue at  weaning SE 

% 

% 

CV% - 
X 

- 

T Season of kindling 

31.1 b 32.7 a 32.8 a 
68.9 63.3  76.3 

(39) (38) (56)" 
Autumn 

0.1 

7.3  7.4  7.3 
4.0 3.9 3.3 
0.2 0.2 

0.4 0.4 0.3 
36.7 31.9 

5.2  ab 5.2 b 4.3 c 
29.0 

0.3  0.3  0.2 
47.7  38.2  20.1 
10.2  4.1  1.3 

36.2 a 11.3 c 22.4 b 

Weight 

4,O < 4,O 

(41) (83) (91)  (61)  (55)  (58) 

89.0 

0.1  0.1  0.2  0.1 0.1 0.1 

32.4  32.5 32.7 32.2 32.4 32.0 b 
78.3  73.6  87.9 a 68.4 b 70.9 b 

2.6  3.0 3.2 4.3 

0.3 0.2 0.4 0.3 0.2 0.3 

7.5  7.5 7.7 7.8 7.0 8.0 
3.7  3.6 

25.3 24.0 30.8 35.8 30.7 32.1 
6.4 a 5.1 5.6 5.3 5.2 5.5 

0.2 0.2 0.3 
33.6  37.7  38.5 33.9 34.5 21.5 
0.2 0.2 0.3 

the  same having did not significantly, 5 0.05). 
* given of individuals  within each subclass. 

REMATING INTERVAL  EFFECT 

The of the effects of on 
size 

at weaning, and 
2. could be that  -the 

of does which 10 days 
showed the highest of conception, 

while 5 days gave the least  conception 
in  conception 

significant. 
by (1983) et al. (1986). The 
length of was found to  be unaffected 
by the mating system. slight 
noticed. 

The showed that  the 
size was  7.0, 7.8 and 7.7 which 
mated 1, 5 days kindling, The 

significant. Also, 
non-significant effects on 
size by et al. (1984) and 

(1988). On  the (1983) 
significant size 

The effect of 
on size at weaning was found to 

be non-significant. does which 5 
days had slight in size at 
weaning, this might be to  the highest 
size lowest 
in this of to what was 

with 
findings, studies 

1976 et al., 1986) the same 
conclusion. 

of Table  2 showed that and 
not significantly affected by 

5 days 
kindling showed at 
weaning as to does  mated 1 10 days 
kindling. The with 
those  obtained by (1976). 

the effects of on milk 
yield, it was noticed that  does  mated  5 days 

milk yield than  does  mated l days 
This was noticed in  the whole 

(O - 25 days) except days (22 - 25) 
milk yield was in  does  mated 10 days 

Statistical analysis of data showed that  the 
in milk yield 

not significant except at  the 
highly significant. the 
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elevated milk yield in the 5 days may 
be low kindling associated 
with the low conception in this of does. 

of the week of 
lactation was significant 5 0.05), 
mated 10 days 5 
days effects of 

on milk yield and milk is 
scanty in of et 

al. (1988) who 42 days 
milk yield than does  mated 

33 days 

The of the effects on 
weight and  mean  bunny weight 
6. could be noticed that  does  mated 5 days 
kindling weight than  those  mated 
1 days kindling, but  the 
significant all except at weaning (25 days of 
age).  This may be  due  to  the good health  and efficiency 

low of kindling in  does  mated 5 
days findings by 

and Niedzwiadek (1975). At  the  same time, 
et al. (1986) weight at 21 days 

of 2000 g in  does  mated immediately 
kindling, to 1635 g obtained in  the 

study. 

Values of mean body weight in  does  mated 1 and 10 
days in all stages of the 
suckling of these than  that of 5 
days not 
statistically significant. with 

and Niedzwiadek (1975) who 
mean weight does  mated 10 - 20 
days kindling was by 
does  mated 4 - 7 days kindling. 

OF EFFECT 

The of LSW, and 
as affected by weight of 

2. 

Conception was slightly the 
does, but  the statistically not 
significant. Gestation  length was not  affected by 

weight at size was 
not significantly affected by live doe weight. 

obtained by Niedzwiadek et al. (1983). 
Afifi et al. (1976 and 1980) 

size significantly with the of 
weight. 

was a slight size at weaning 
when weight of doe was above 4.0 kg as to 
weight below 4.0 kg, but  the was not 

significant. This with Afifi et al. (1980) who 
showed size at weaning with the 

of weight. 

The does weighing < 4.0 kg showed no significant 
and 

with does weighing 2 4.0  kg. This with 
Attila et al. (1988). 

yield by does weighing 2 4.0 kg was 
than  that of does weighing < 4.0  kg (Table 4). 

This was significant at weeks. 
milk in  does weighing < 4.0 kg 

was, to  that of does weighing 2 4.0 kg 
the two weeks. These findings with 

those  obtained by Cowie (1969), Abo-Elezz et al. 
(1981), Sekanina (1982), et al. (1983) and 
Attila et al. (1988), while (1985) 
indicated  that  does weighing 2.7 - < 3.0 kg the 
highest milk yield. 

The does weighing 2 4.0 kg had 
those weighing < 4.0 kg (Table 6). The in 

weight due  to weight significant 
only in the at weaning. 

by Afifi et al. (1980) and  Attila et 
al. (1988). (1985) 
weight in Giza with the 

of weight, while weight and 
daily gain in weight of weekly up to 
weaning) with the of weight 
up to 2.7- <3.0 kg and declined et al. 
(1952) and Wanis (1958) consistent 
between weight and  the  total weight of the 

and  the on milk 
yield it could be an 
weight daily gain was associated with an 

in milk the does yielding 
milk weight and 

daily gain. Consequently, it is mentioning 
that weight and daily gain of 
may be due  to  the milk yield of the  doe. This 

with et al. (1981) who 
total weight gain of weight at 21 days of 
age highly with total milk yield. 

(1982) found also that weight gain was 
highly with milk yield (0.84 - 0.90). 

could be given in Table 6 that 
the weight of does weighing 2 4.0 kg 
excelled that of does weighing < 4.0 kg. the 

significant the 
Afifi et al. (1980) found positive 

weight of 
weaning weight of pups. 
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Table 3. (T), standard  errors (SE) and coefficients of  variability (CV) for  the effect of parity  and  litter size at 
birth  on  gestation  period,  litter size at  birth,  litter size at  weaning,  stillbirths YO and  preweaning  mortality YO. 

- 

CV% 
- 

SE 
CV% 
- 

SE 

% 

% 

CV% 

T - 
1st  

(24) 
- 

33.0 

0.3 
3.1 
6.7 

0.6 
40.9 
4.0 c 

0.3 
42.5 
8.6 a 

35.1 b 
- 

- 

2 n d  

(23) 
- 

32.9 

0.2 
3.0 
7.1 

0.6 
43.0 
3.8 c 

0.4 
54.6 
11.2 a 

45.4 a 
- 

- 

(36) 
~ 

32.1 

0.2 
2.5 
7.2 

0.6 
39.1 
4.9 bl 

0.4 
39.0 
8.0 a 

24.4 c 
~ 

- 

4th 

(26) 
~ 

32.4 

0.3 
5.2 
7.2 

0.4 
30.9 
5.8  al 

0.3 
28.3 
1.1 b 

13.9 d 
~ 

5th 6th 

(28) (24) 

32.4 

1.7 
1.5 2.4 
0.1 0.1 

32.3 

0.5 0.4 

7.8 

21.2 28.3 
5.9 a 6.0 a 

0.3 0.3 
23.1 23.1 
1.6 b 

16.1 c 11.0 d 

1.7 t 

6 9 )  

< 4  

32.9 

0.3 
4.5 

7.1 

25.0 b 
- 

size at 

5 6  

(22) (18) 

32.9 

3.4  3.5 
0.3  0.2 

32.9 

3.1 

22.2 b 5.2 c 

1.5 

- 

7 

(20) 
~ 

32.4 

0.2 
2.5 

2.1 

11.9 c 
- 

8 9  

(35)  (18) 

32.6 

4.4 2.7 
0.3  0.2 

32.3 

7.8 6.1 

27.0 b 32.0 ab 

- > 10 
(29) 

32.4 

0.2 
2.7 

3.9 

41.5 b 

having did not significantly, 5 0.05). 
:i: given of individuals within  each subclass. 

PARITY EFFECT 

The effect of on 
LSW, 3. 

with the of 
effects not significant. 

Niedzwiadek et al. (1983) found  in New Zealand  White 
30.2,  31.5,  31.4, 

31.8,  31.8 and 32.1 days six successive 
which seemed to change 

size was as 
(beginning 6.7 young at to 7.9 young at 
sixth in size 

significant. 
achieved by (1970), 
(1977), de Leon (1978), (1985) and 

(1987). hand, Such et 
al. (1978) and et al. (1988) a 
significant effect. et al. (1979) and 
Niedzwiadek et al. (1983) effect of 
on size show any 

size at weaning as advanced up 
to  the 6th  one. The in this to 

significant 5 0.01). Niedzwiadek et al. 
(1983) found to these 

(1985) and et al. (1988) 
size at weaning was unaffected by 

A high of and 
and second while 

the lowest level the fifth and sixth 
The 

with those  obtained by et al. (1988) and 
et al. (1988). On  the and 
(1977) showed that and 

with the of 
(1987) significant 

effect on 

The 5 showed that milk 
yield was in 2nd in  the 1st  one  but 
milk yield 2nd as 

advanced up to  the  5th  and 
same level in the sixth The had significant 

5 0.01) effect on milk yield in all stages of lactation. 
was not affected significantly by the 
the  panties showed no definite 

in this The in 
with those achieved by Abo-Elezz et al. 

(1981) (1982) who showed that 
milk yield as advanced. 

(1964), (1970) 
et al. (1981) showed that milk yield in  the 2nd lactation 
was lactation. 

weight at  the was than 
that of 7). with the second 

this was as 
advanced up till the fifth one. The of 
weight at in the 1st  and 2nd but 
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Table 4. (X), standard  errors (SE) and coefficients of  variability (CV) of  weekly  and  total  milk  per doe and 
milk  conversion  as affected by season of kindling,  remating  interval  and doe weight. 

m 
Con- 

sion 

- 
X 

1st SE 
week CV% 

- 
X 

2nd SE 
week CV% 

a 
SE 

week CV% 
- 
X 

Until SE 

weaning CV% 
- 
X 

Total SE 

yield CV% 

1st SE 
week CV% 

- 
X 

- 
X 

2nd SE 
week CV% 

T 
(56)#' 

577.9  b 
27.2 
35.2 

874.9  b 
43.6 
37.3 

921.6 b 
50.6 
41.1 

341.8 c 
20.9 
43.3 

2737.0  b 
127.7 
34.9 

1.82 
0.05 

20.10 

2.10 ab 
0.07 

26.30 

Season of kindling 

(38) 

623.1  ab 
29.2 
28.9 

905.9  b 
40.9 
27.8 

992.6  b 
48.9 
30.4 

430.7 b 
24.0 
34.4 

2952.2  b 
129.2 
27.0 

1.85 
0.06 

20.20 

2.35 a 
0.09 

24.60 

Autumn 

(39) 

729.4 a 
26.6 
22.8 

1113.0  b 
38.0 
21.3 

1254.2 b 
41.5 
20.7 

500.7 c 
20.8 
25.9 

2597.2 a 
107.0 
18.6 

1.73 
0.06 

20.90 

2.16 b 
0.09 

26.00 ' 

(41) 

689.6 a 
26.6 
24.7 

1142.7  a 
36.6 
20.5 

1317.0 a 
32.8 
15.9 

519.0 a 
18.8 
23.2 

3668.4 a 
83.5 
14.6 

1.92 
0.07 

20.20 

2.01  b 
0.04 

13.10 

(58) 

64.8 
24.7 
29.2 

977.1 
43.0 
33.5 

1005.6  b 
48.4 
36.7 

427.8 
22.7 
40.5 

3055.8 
117.9 
29.4 

1.83ab 
0.04 

18.40 

2.01 
0.08 

30.80 

(55) 

677.1 
26.9 
29.4 

1035.7 
38.2 
27.4 

1163.4 a 
44.3 
28.2 

437.0 
19.6 
33.2 

3313.8 
114.0 
25.5 

1.92 a 
0.05 

18.00 

2.10 
0.05 

16.90 

(61) 

624.4 
23.7 
29.6 

984.3 
35.2 
27.9 

1146.4 a 
41.1 
28.0 

468.6 
18.3 
30.4 

3223.9 
111.0 
26.9 

1.75 b 
0.06 

25.30 

2.26 
0.06 

22.30 

Weight 

< 4,O 

(91) 

625.9 
21.7 
33.1 

941.0 a 
30.6 
31.0 

1034.0  a 
35.3 
32.6 

415.3 
15.5 
35.5 

3016.4 a 
91.6 
29.0 

1.86 
0.04 

21.10 

2.12 
0.05 

24.60 

- > 4,O 
(83) 

.672.4 
18.6 
25.2 

1060.8 b 
31.6 
27.1 

11822.2  b 
37.3 
30.8 

477.6 
17.1 
32.7 

3393.5  b 
91.3 
24.5 

1.79 
0.04 

20.40 

2.14 
0.06 

23.90 

in the the same did not they 5 0.05). 
given the of individuals  within each subclass. 

declined in the Litter  size  effect 
to  the sixth The 

weight due  to significant 5 0.01) all 
stages of The 

with those achieved by Niedzwiadek et al. 
(1983). et al. (1988) indicated 

weight as 
up to  the 
weight at weaning the to  the second 

declined 

7 show that single weight 
5 0.01) as up to  the 

to  the 6th.  This was 
accompanied by the smallest body weight. 

(1985) indicated that mean body weight 
in  the the 

but this was non-significant. Non- 
significant effects also by 
et al. (1988). The effect of 

size on mean  bunny weight was significant 
only at weaning. 

effects of size on LSW, 
3. size did 

not show a significant effect on a 
significant was by et al. 
(1985). 

The among 
of size significant 

cited by (1975) 
and et al. (1988) who 

was affected by size at 
addition, they was highest 
in small in 

et al. (1977) et al. (1988) found  that 
size did not affect the 

given in  Table 5 indicated  that the lowest 
milk yield was size was 5 4 young, 
while the highest milk yield was at of 7 
young. size showed highly significant effect on 
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' milk yield in all stages of lactation except the 
22 - 25 days of lactation which showed a 

significant effect 5 0.05). 

The effect of size on milk 
was not significant. cited by 
(1970), (1982) (1985). 

shown in  Table 7 indicated weight 
with of size, but in 

of the suckling size at 
showed no weight. The 

with those of (1985). 
The sizes weight 

highly significant. et al. (1951), 
Johnson  and Venge (1952), Wanis (1958), Afifi et al, 
(1988), Attila et al. (1988) and et 
al. (1988) concluded weight 
weaning with the of at 

The showed that individual 
bunny weight (in all stages of 

with the of size (Table 7). 
weight at weaning (25 days of 

age) was of 8 9 young (Table  7). 

statistical analysis showed size had a 
highly significant effect on mean  bunny weight. 

by et al. (1951), 
Johnson  and  Venge (1952), Wanis (1958), and 
Lampo (1975) and et al. (1988). Those 

weight 
of 2 10 young in New 50.57 g 
at 48.6 g in the 

could be concluded of this 
that mating of does  should be ceased the 

of the 
should be by any available methods  to 
continue mating The does may be mated 
immediately kindling 10 days. 
10 days showed the highest of 
conception. to  the 

only a small of weight 
must be equal above 4.0 kg 
life, but  they should not  be fatty. On 

sizes of 7 young), 
only 7 young may with 
must be which kindled less 
than 7 young. 

Table 5. (X), standard  errors (SE) and  coefficients  of  variability (CV) of  weekly and total  milk  yield  and  milk 
conversion  as  affected  by parity  and litter  size  at  birth. 

yield 

doe 
(9) 

sion 

1st 
week 

SE 
CV% 

2  nd 
week 

SE 
CV% 

X 
3 SE 
week CV% 

Until SE 
weaning CV% 

Total 1 X 
yield SE 

CV% 

X 

week 
1 St 

CV% 
SE 

. 2nd 
week CV% 

T 
~ 

(W)* 
1 

- 
575.5  cd 

355 

570.3 b 
30.2 

52.9 
29.8 

973.6  c 
68.5 

375.6  b 
34.4 

34.2 
26.2 

2795.0  c 
167.9 
29.4 

0.09 
1.53 

21.90 
2.07 
0.10 
24.00 - 

2nd 
(23) (26) 

5233 d 

754.2 b 

37.5 50.8 
602.1 bc, 

31.8 46.6 
561.9 b 

63.0 56.2 
40.1 33.2 

696.1 e 952.9  cd 
61.7 61.5 
42.5 

37.9 47.0 
27.0 29.7 

364.2 b 3033 b 
32.9 

1277.3 d 2781.1  c( 
151.4 162.2 
38.2 29.7 

0.08 0.07 
1.77 1.94 

21.40 15.50 
2.17 2.36 
0.15 1 1.13 33.10 27.40 

- 
4 th 
(26) 

667.0 abí 
33.6 
25.7 

1027.7 a 
44.4 
22.0 

1144.7 
56.9 
25.4 

475.0  a 

18.3 
26.5 

3317.4 b 
143.1 
21.0 

0.08 
1.71 

23.60 
2.23 
0.12 
26.70 

- 

~ 

34.0 

- 
5 

(22) 
- 
652.7 ab 

35.3 
27.5 

1000.4  c 
59.5 
27.9 

1067.2 at 

27.0 
61.5 

396.5  abc 
31.3 
37.0 

3116.8 ab 
161.8 
24.4 

1.80 
0.07 
15.90 
2.19 
0.10 
20.90 - 

size at 

(15) (20) 

6 7 

565.9  b 
32.1  35.6 

690.1  a 

20.8  26.7 
863.6  b 1061.1  a 
55.4  59.3 
27.2  25.0 

967.2  c  1175.9  a 
69.9  75.4 
30.6 28.7 

372.2  bc  473.1 a 
25.7  34.2 
29.3 32.3 

2768.9 b 3400.1  a 
159.2  168.5 
24.4 72.2 

0.06  0.07 
1.90  1.85 

13.30  17.60 
2.05 2.00 

23.70 22.10 
0.11  0.10 

657.5  a 
39.2 

017.5  a 
28.5 

54.8 
26.9 

049.3  a 
65.6 

452.9 a 
327 

30.2 
33.3 

3207.3 
172.6 
26.9 

0.05 
1.86 

20.50 
2.36 
0.14 
29.30 

571.6 at 
45.3 

982.0 at 
25.6 

63.5 
27.4 

109.0  al 
77.2 

130.0 ab 
29.5 

35.2 
34.1 

3192.7 a 
195.0 
26.3 

0.10 
1.32 

23.60 

0.10 
1.89 

22.60 

709.6 a 
39.4 

1068.1 a 
29.9 

50.8 
25.6 

1215.5 a 
66.9 

477.0  a 
29.5 

75.7 
32.4 

3473.5  a 
167.0 
26.0 

1.83 

26.90 
0.09 

2.17 
0.12 

30.40 

the  same having did not 5 0.05). 
* of individuals  within each subclass. 
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Table 6. (X), standard  errors (SE) and coefficients of  variability (CV) for the effect of season of  remating 
interyal,  and doe weight on litter  weight  and mean bunny weight. 

Wt. 
(g) 

bunny 
wt. 
(8) 

At 

21-days 

At weaning 

At 

21-days 

At weaning 

X 

SE 
CV% 

SE 
Y 

CV% 
X 

SE 
CV% 

X 

SE 
CV% 

SE 
CV% 

X 

X 

SE 
CV% 
- 

(56)" 

390.2 bc 
16.3 
31.3 

1481.1 b 
64.3 
33.9 

1641.2 b 
79.0 
36.0 

56.5 a 
1.8 

23.5 
358.8 a 

15.4 
32.0 

428.8 a 
18.3 
32.0 

Season of kindling 

(38) 

346.8 c 
18.2 
32.3 

1395.9 b 
71.9 
31.8 

1670.5 b 
83.1 
30.7 

48.4 b 
1.6 

20.9 
177.6 c 

15.0 
33.4 

339.7 c 
16.9 
30.7 

Autumn 
(39) 

422.9 ab 
19.1 
28.2 

1904.2 a 
55.1 
18.1 

2298.6 a 
62.4 
17.0 

59.7 a 
1.8 
18.8 

324.2 ab 
9.2 
17.7 

396.0 ab 
10.8 
17.1 

(41) 

466.6 a 
18.1 
24.8 

1943.4 a 
50.5 
16.5 

2330.2 a 
54.7 
15.0 

60.0 a 
1.7 
18.4 

308.8 bc 
8.7 
18.1 

376.6  bc 
11.5 
19.6 

(55)  (61) 

394.2 

30.0  28.3  29.8 
62.2 64.3 64.0 

1620.7  1685.5 1635.2 
31.3  32.0  28.3 
6.2  18.2  14.7 

403.2  421.7 

1888.1 b 2052.2 a 1937.5 ab 
73.1 80.6 75.4 
29.5 29.1 30.4 

57.4 421.7 55.6 
1.5 1.9 1.5 
28.3  24.7  21.6 
324.5 306.0 332.7 
10.5  10.7 

31.6 25.8 24.8 
16.2  13.2 12.6 
400.2 379.6 388.2 
33.1 26.0 24.6 
14.1 

WC 

i 4.0 
(91) 

394.5 
13.2 
32.0 

1546.3 a 
47.7 
29.4 

1849.4 a 
59.1 
30.5 

54.6 
1.3 

22.1 
313.8 
9.6 
29.1 
381.7 
10.9 
27.4 

did not significantly, 5 0.05). 
* given of individuals  within  each subclass. 

Table 7. (X) and  standard  errors (SE) of  litter  traits as affected by  parity  and  litter size at  birth. 

At 

W 7days 
e 
1 14days 

g 

2ldays 

At weaning 
Edays 

t 

daily week 

g 
a 2"week 
i 
n 

- 
X 

SE 
- 

SE 
- 
Y 

SE 
- 
X 

SE 
- 

SE 

- 

SE 
- 

SE 
- 
X 

SE 

:11t 

24.0 
(83) 

418.8 
13.3 
29.0 

1755.3 b 
53.7 
27 .X 

2075.6 b 
63.8 
28.0 

58.1 
1.4 

21.6 
330.0 
10.1 
27.9 
398.4 
12.3 
28.1 

T 
1 s t  2nd 

(24)* (23) 

371.7 b 
205 

371.7 b 

547.0 b 6115 b 

30.7 

36.2  55.9 

1009.0  c  912.0 c 
64.3  93.1 

1453.3 bc 1213.6  c 
91.0  111.8 

17082 c 1383.3 c 

118.1 126.3 

46.5  bc 43.7  c 
3.1  45 

633  bc 
65 4.7 
56.0 bc 

79.5bc 48.1  c 
6.7 4.6 

4th 
(26) (26) 

W.9  b 
19.6 

385.6  al 

737.7  a $66.3  b 

25.3 

39.5  43.7 

26.0  c 1201.4 b 
57.7  59.9 

298.0 c 1679.5 b 
75.5 78.8 

536.0  c 2038.0 'c 
88.5  100.0 

44.0 c 

2.4 
57.3 a 

68.6  b  53.6  c 

32 

3.2  3.8 

56.4~ 70.5  b 
3.7 4.5 

5th < 4 6th 

(28) (19) (24) 

4363  a 

780.0 b 1310.8  ab 398.3 a 

35.1  31.6 34.1 
450.1 c 762.8  a 814.9 a 

11.0 25.1 21.0 
239.7  d 448.8 a 

49.2 51.9  58.1 

1954.4 a 1918.9  a 1210.5 
48.9 58.1  101.8 

2297.8 a 2336.5 a 1423.2  c 
59.2 118.1 124.9 

60.4  a 

48.3  b 81.0 a 87.7 a 

2.9  3.3 2.8 
37.0  b  55.5  ab 

4.0 3.9  3.6 

81.3~1  90.5  .a 
3.1  3.8 

62.8 
7.6 

168 - 

- 

5 

(22) 
- 

303.0 c 
15.0 

662.4 al 
43.3 

1147.3 Í 
82.0 

1607.4 
102.2 

1901.4d 
123.1 
- 

53.9 a 
3.8 

68.1  a 
4.9 

70.5 
5.4 

size 
- 

6 

(18) 
- 

327.2  c 
15.0 

569.2 b 
38.6 

1003.7 a 
68.8 

416.0 
n.3 

714.8 
19.3 

~ 

42.7 b 
2.6 

63.8  a 
5.1 

70.0 
5.8 
- 

~ 

7 
(20) 

~ 

lO5.0 b 
15.3 

137.7 a 
32.7 

1381.0 
66.1 

760.1 
a.5 

160.9 a 
08.7 
- 

535 a 
2.6 

15.5  a 
5.8 

72.2 
5.0 
- 

- 

8 
(25: 
- 

1.242 t 
17.9 

133.6 Í 
45.6 

1161.6 
73.5 

595.8 
99.2 

9013 
21.4 
- 

54.3 a 
33 

66.7 a 
5.5 

66.1 
4.8 
- 

- 

9 

(18) 
- 

456.9 b 
21.1 

739.9  a 
55.2 

1234.8 a 
82.4 

1687.4 
96.0 

!006.8 at 
117.3 
- 

54.6  a 
4.1 

77.2  a 
5.6 

72.7 
5.2 
- 

- 

> 10 
(29) 
- 

529.1 a 
19.2 

784.6  a 
435 

1244.8 : 
662 

1771.1 
88.7 

1053.1 a 
116.4 
- 

58.9 a 
3.7 

75.0 a 
4.5 

81.1 
55 
- 
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22-25  days 

mean 
0-25 days 

e 

i 
14-days 

g 
h 21-days 

t Atweaning 
25-days 

- 

SE 
- 
X 

SE 

- 

SE 
- 

SE 
- 

SE 

X .  

SE 

SE 

- 

1st 

(24)' 
~ 

76.3 lx 
10.9 

66.8 c 
4.3 

~ 

56.8  ab 
2.6 

137.3 
8.5 

246.1 
15.4 

391.6  a 
26.0 

471.9  a 
29.9 
- 

- 

2nd 

(23) 
- 

61.2 c 
10.2 

52.9  d 
4.7 

~ 

53.7  bc 
2.8 

132.0 
6.0 

235.0 
132 

338.2  al 
22.5 

412.0  al 
27.5 
- 

- 

(26) 
- 

65.6 c 
6.4 

55.3  d 
3.3 
- 

48.3 c 
2.4 

115.1 
6.8 

202.1 
14.6 

289.4 b 
21.6 

343.8 c 
23.3 
- 

4th 5 th  

(26) (28) 

95.5ab 

72.9 bc 

5.4 63 
90.9 b 

2.2  3.4 
80.6 ab 

53.8 bc 

131.5 122.4 

2.6  1.9 
62.2  a 

4.3 5.4 

207.7 235.0 
8.6 8.6 

2953 b 331.7 b 
13.7 9.3 

365.6 hc 395.3  b 
16.4 10.6 

- 

6th 

(24) 
- 

107.2  a 
6.0 

83.2  a 
25 
- 

58.5  ab 
1.8 

l243 
6.0 

2155 
8.4 

320.3  b 
11.7 

4t2.8 b 
162 

- 

< 4  

(19) 

59.1 
7.8 

52.9 b 
4.4 

66.8  a 
3.0 

168.6 a 
8.6 

299.8 a 
16.8 

1161.7 a 
27.5 

569.2 a 
22.6 

75.0 
7.8 

67.4  a 
4.5 

60.6  ab 
3.0 

143.1 b 
6.7 

2505 b 
11.1 

358.3  b 
15.8 

423.5 b 
17.6 

- 

6 

(18) 
- 

78.4 
9.0 

64.1 ab 
4.1 
- 

55.2 bu 
2.6 

125.6 bc 
5.6 

223.6 bc 
8.8 

335.1 
14.2 

416.1  bc 
163 

- 

size 

7 8 9  

(20)  (18)  (25) 

101.2 

4.1  4.3  3.4 
72.0 a 69.3  a  77.1  a 

9.9  8.9 8.0 
85.6 87.5 

57.7 bc 50.8  de  53.0 cde 
2.2 

45 3.9 3.9 
110.8  d  120.1 120.6 cd 

23 2.3 

214.2 cd 205.5 cd 200.7 cd 
9.9  10.3 

295.7 cd 294.0 cd 298.3 cd 

75 

10.3  17.2 152 

374.9 cd 354.2 de 356.4  de 
12.3  17.4  19.6 

- 

> 10 

(29) 
- 

87.8 
8.0 

75.6  a 
4.0 
- 

48.6 e 
23 

108.7  d 
49 

188.1  d 
8.7 

2773  d 
12.8 

330.8 e 
15.8 

- 

not < 0.05). 
of individuals  within  each  subclass. 
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