=42

4. RESULTS AND DISCUSSION

4.1. Chemical composition of rabbit manure :

Data of chemical composition of rabbit manure of the present study
are illustrated in Table (4) .

Rabbit manure contained 14.22 % crude protein (CP) . In this
respect , Lall et al. (1984) and Prada (1985) showed that rabbit manure
contained 14.56 % CP . Lorente et al. (1988) reported that rabbit manure
had 11.6% CP. In Egypt , Fatma (1992) showed that rabbit droppings
had 16 % CP. While , Zaza (1993) found that the rabbit manure had
12.10 % CP. |

The present data and review of literature showed that rabbit manure
contained from 11.6 to 16.0 % CP and this was attractive to use rabbit
manure as a supplement or source of protein in rabbit diets _

Rabbit manure recorded 21.97 % crude fiber (CF) . In this concern ,
Lall et al. (1984) and Prada (1985) reported that rabbit manure had
18.42 % CF . Zaza (1993) cited that rabbit manure had 24.5 % CF.
Fatma (1992) showed that rabbit manure had 26 % CF while Lorente
et al. (1988) found that rabbit manure contained 31 1%CF.

Ether extract (EE) of rabbit manure of the present study was 2.0 % .
Similar results were reported by Lall et al. (1984), they recorded that
rabbit manure had 1.92 % EE. Fatma (1992) showed that rabbit manure
contained 2.0 % EE.

Ash content for rabbit manure used in present study scored 14.37 % .
In this respect , Fatma (1992) showed that the rabbit manure had 12%
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ash . While , Lorente et al. (1988) reported that rabbit manure had
15.6 % ash . |

The composition of rabbit manure of the present study varied little
than that cited in the review of literature because it depends on the breed ,

age and diets of rabbits used in experiments .

Table (4) : Chemical and calculated composition (on DM basis) of

rabbit manure

Items %
Moisture 09.50
Cp 14,22
CF 21.97
EE 02.00
Ash 14.37
NFE 47.44
OM 85.63
DE* (kcal /g) 2231.02
ADF** 29.47
NDEF*#*#* 43.36

*, ** %% Calculated according to Cheeke (1987)
* DE (keal /g) = 4.36 - 0.0491 (% NDF) .

** % ADF =9.432 + 0.912 (% CF).

**¥ % NDF = 28.924 + 0.657 (% CF).

4.2, Body weight :
The effect of rabbit manure on body weight of growing rabbits from
5 to 16 weeks of age is illustrated in Table (5).
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(Table 5) . These results are in a good agreement with those reported by
Ragab and Wanis (1960) ; Mostageer et al. (1970) ; Emara (1982) ;
El-Sayaad (1985) ; El-Madhagi (1990) and El-Baz (1996) on different
breed groups of rabbits at different ages .

Data of the present study showed that sex differences were non-
significant at all ages of the study except at 10 weeks of age only,
Table (6) . These results are in accordance with results of Afifi et al.
(1987) , Khalil (1980) ; Carregal and Nikum (1980) ; Emara (1982) ;
El-Sayaad (1985); El-Madhagi (1990) and El-Baz (1996) who showed
that the differences in body weight due to sex effect were not significant
up to 9 weeks of agé .

Results of this work and most of those cited in the literature reveal
that sex differences in body weight of rabbits were generally limited and
nigligable so that they can be ignord .

Group effect :

Results in Table (5) proved that the body weights of rabbit groups
under consideration at all ages in the present study were different due to
differences at start of the experimental period . It was heavier for rabbits
of G; followed by those of G, and G; at all ages of the study . Group
effects on body weight were significant at all ages of the study .

Interaction :

Interaction effect of treatment x sex on body weight of rabbits from

3 to 16 weeks of age was not significant (Table 6) .



-49-

4.3. Daily gain :
Treatment effect :

Data of the present study showed that rabbits received diets
containing 0 or 15 % rabbit manure recorded almost higher daily gains
than those fed either 5% or 25% rabbit manure at the different age
intervals except at 12-16 weeks of age , Tables ( 7 and App. 1) . This
trend 1s nearly similar to that observed when dealing with body weight of
rabbits at different ages .

Differences in daily gain due to treatment effects were highly
significant ( P <0.001) at5-16, 5-8 and 8 -12 weeks of age intervals
(Tables 8 and App. 2) .

Daily gains of rabbits fed 0 % and 15 % rabbit manure were almost
similar at all ages of the study without any significant differences due to
the treatment effect (Table 7) . This proved that 15% rabbit manure in the
diet had no adverse effect on daily gain of growing rabbits . In other
words ,15% rabbit manure could be used successfully in rabbit diets .

Sex effect :

Data in Table (7) showed that male rabbits gained more than
females at all age intervales studied except at 12-16 weeks of age interval.

Differences in daily gain due to sex effect were significant (P<0.05
and P<0.01) at 5-8 , 8-12 and 12 - 16 weeks of age (Table 7) . In this
respect , Mohamed (1983) showed that sex had a great mfluence on
growth rate of Giant Flander and Balady Red rabbits . These results are in
good agreement with those reported by Mostageer et al. (1970) ;
Nosseir (1970) ; Emara (1982) ; Abdella et al. (1987) and El-Baz
(1996) on different breeds of rabbits at different ages .
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Table (7) : Least squares means =+ SE of factors affecting daily gain of

rabbits at different age intervals .

Average daily gain (in grams) at
Independent 5-8 weeks 8-12 weeks 12-16 weeks 5-16 weeks
variable | NO.
Mean + SE Mean + SE Mean + SE Mean + SE
Treatment:
Ty 24 23.940.876a | 20.3x0.743a | 162406492 | 19.8+0554 a
T, ,;24 183.4+:0.891b | 16.2+0.756 b | 17.6+0.661 a [7.3+0.564 b
Ts '24 22.140.891a | 20.8%0.756a | 16.2+0.661a | 19.4+0.564 a
Ty 24 16.5+0.955b | 19.120.810a | 17.4+0.708 a 17.4+0.605 b
Sex :
Male 48 21.5+0.630a | 19.940.534a | 16.2+0467b | 188 + 0.399 a
Female 48 18.920.649b | 18.4+0.550b | 17.6+0.481 a 182+0411a
Group :
Gy 32 21.240.776a | 19.340.658a | 14.8+0.575a | 182+ 0.491 a
G2 32 195407652 | 18.740.6482a | 16.740.567b | 178+ 0.434 a
G; 32 20.0+0.805a | 19.3+0.683a | 19.140.597 ¢ | 19.4 + 0.510a

a , band c means on the same column with different superscripts are
significantly different (P < 0.05) .
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Table (8) : Least squares analysis of variance of factors affecting daily

gain of rabbits at different age intervals .

MS and F values at

Source of d.f | 5-8 weeks 8-12 weeks 12-16weeks 85-16 weeks
variance
MS F MS F MS F MS F

Treatment 3 2706 | 13.7%%* | 1100 | 7.7%** | 142 1.3™ 435 5.5%%*=
Sex 1 163.8 8.3 ** 540 3.8% 46.6 43* 8.2 o™
Group 2 24.8 13™ 4.2 0.3™ | 1479 | 13.6 *+* 21.8 28"
Treat, x sex 3 64.6 33* 3.0 02™ 18.1 | B 7.1 09
Remainder 86 19.8 14.2 10.9 7.9

ns = Not significant

*=(P<0.05).

* = (P<001).
*#++ = (P <0,001).




-5

Ny |

s)Meam g-g

——» 01

et
B
e
sl
.{ozg
REE
e
Joz

‘sfeAlalul ebe jusueyip 1e sjiqged jo ureb Ajlep uo

juswijeeu; Jo

weu3:(1L) Biy




olewsad ] o|eW

S)MOOM 9L-G S)aOM 9|-Z| SHOOM Z|- S)Heem g-g

-53-

‘'sfeAassiut abe jualeyip e slgges jo ueb Ajlep uo xes Jo 1ey3:(2) Big



-54.

SMoeM g-9

S

Jee

‘sjeassjul abe juslayip e sugged Jo uieb Ajlep uo dnoub Jo 10ei3:(g) Bid




-56-

Table (9) : Least squares means + SE of factors affecting daily feed intake
of rabbits at different age intervals .

Average daily feed intake (gm) at

Independent No. 5-8 wks 8-12 wks 12-16 wks 5-16 wks
variable
Mean +SE Mean £ SE Mean * SE Mean + SE
Treatment :
T, 24 82.1+2.18a 97.4+2.94a 95.0+568a 93.5%1.43a
T 24 80.5+2.18a 91.6+2.94 a 93.4+5.68 b 908+1432a
T 24 743+2.18 b 101.042.94 b 97.1+5.68a 94.6+143 2
Ta 24 82.8+2.18a 98.242.94 ab $5.2+5.68 a 98111430
Sex :
Male 48 81.4x1542 99.7+2.08 a 91.9+4.0] a 94.6+1.01a
Female 43 78.4:I_: 154b 9441208 a 98.4+4.01 a 93.9+1.01a
Group :
G 32 94.7£1.89 a 106.1+2.55a 100.9:4.92 3 103.4+1.24 a
G, 32 77.1+1.89 a. 97.5+2552a 100.1£ 4,92 2 929+1.242a
G; 32 68.0+1.892a 87.5+255a 845+492a 864+1242a

a , b means on the same column with different superscripts are significantly different

(P <0.05).
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Table (10) : Least squares analysis of variance of factors affecting daily

feed intake of rabbits at different age intervals .

MS and F values at

Source of 5-8 weeks 8-12 weeks 12-16weeks 5-16 weeks
variance |d.f. ;

' MS. |F MS. |F MS. |F MS. |F
Treatment { 3 362.1 1 32%* | 3782 |182*** | 553 | 0072* | 2180 | 4.430%s
Sex 1 2128 1.9* 666.2 3™ 9996 | 1.29™ 966 | 0.196™
Group 2 | 58764 | 51.5™ | 27536 | 132" | 27128 351™ | 23617 | 480™
Treat.x sex | 3 3713 3.3¢ 660.9 | 3.18* | 311.9 | 0403™ | ss59 l.14™
Remainder | 86 | 1142 208.0 773.7 492

ns = Not significant .

*=(P<005).

*+% = (P <0.001).
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In general , feed intake increased with increasing rabbit manure in

rabbit diets up to 25% .
Sex effect :

Male rabbits consumed more feed than females at 5-8 , 8-12 and 5-
16 weeks of age , but the reverse was observed at 12-16 weeks of age
(Table 9) . The differences due to sex effect on daily feed intake was
significant at 5-8 week of age (Table 10) .

Group effect :

Data of the present study showed that rabbit of heavier body weight
at the start of the experiment consumed more feed than the lighter ones
(Table 9) with no sigﬂjﬁcant differences due to group effect of rabbits on
daily feed mtake (Table 10).

Interaction :
Data of the present study showed that interaction between
treatment and sex was not significant at 12-16 and 5-16 weeks of age
intervals (Table 10) .

4-5 Feed conversion :
Treatment effect :

Values of feed conversion of rabbits fed diets containing 0, 5, 15
and 25 % rabbit manure at the whole experimental period (5-16 weeks of
age) were nearly the same without any significant effect of treatment on
feed conversion and feed efficiency values (Tables 11and App. 3).

Rabbits fed diets containing 0 and 15% rabbit manure recorded the
best feed conversion values at 5-8 and 8-12 weeks of age intervals with

no significant differences between the two treatments . Whereas , rabbits
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Table (11) : Least squares means =+ SE of factors affecting feed

conversion of rabbits at different age intervals .

Feed conversion (

pm feed / gm gain)

Independent No 5-8 weeks 8-12 weeks' 12-16 weeks 5.16 weeks
vairable
Mean & SE Mean + SE Mean + SE Mean + SE
Treatment :
T, 24 | 3.59£0345a { 4.9940.248 2 6.46+£0.266 b 5.54+0.349 a
T, 24 | 44240351 a 5.78+0.253 b 5.70£0.271 a 5.29+0.355a
T3 24 | 3.48+0351 a 5.02+0.253 a 6.98+£0.271 b 531+0355a
Ty 24 | 5.65+0.376b 5.7240.271 b 6.51£0.290 b 5.66+0.381 a
Sex :
Male 48 | 4.26+0.284 a | 5.17£0.179a 6.40x0.192 a 5.2320.251 a
Female |48 | 431202552 | 5.59:0.184a | 6.4020.197a | 5.68£0259a
Group :
G, 32 | 4.6110305a 5.78+0.220 b 7.48+0.236 ¢ 5.70£0.309 a
G, 32 | 4.56+0.301a 5.35+0.217b 6.27£0.232 b 5.71£0.305a
Gs 32 | 3.70£0317a 5.0120.228 a 5.49+0.245 a 4.95+0321 a

a , b and ¢ means on the same column with different superscripts are
significantly different ( P < 0.05) .
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Table (12) : Least squares analysis of vairance of factors affecting feed

conversion of rabbits at different age intervals .

MS and F values at
Source of d.f 5-8 weeks 8-12 weeks 12-16 weeks 5-16 weeks
variance
MS F MS F MS F MS F

Treatment 3 123.1|75***]| 45 | 28* | 6.9 38* {0765 02™
Sex | 1 1oos|oo2™] 43 {27 |oo02| 001™ | 49 | 16™
Group 2 {82 | 27™ | 48 | 30" |320] 175%* | 59 | 19™
Treat.x sex 3 85 | 28* | 01 {01™ | 07 04" 6.0 190
Remainder 86 3.1 1.6 1.8 3.2

ns = Not significant .

+ = (P <0.05)

**—(P<001).
#%% = (P <0.001).
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fed diet containing 5% rabbit manure had the best feed conversion value
at 12-16 weeks of age interval .

The differences due to treatment effects on feed conversion values
of rabbit were not significant at 5-16 weeks of age interval , but were
significant (P<0.05 , P<0.0] and P<0.001) at 5-8 , 8-12 and 12-16 weeks
of age intervals (Tables 12 and App. 4). Generally , we can say that |
feed conversion of rabbits was the best with the diet containing 15%
rabbit manure |

Sex effect :

Data illustrated in Table (11) revealed that males converted feed
more efficiently than f‘emales - But , the differences in feed conversion
values due to sex effects were very limited and nop - significant
(Table 12) . In this respect , Mohamed (1983) showed that male rabbits
fed diet containing manures (rabbit » poultry , sheep and cow) at 10 %
level of the diet ., utilized feed more efficiently than females . Also ,
El-Baz (1996) showed that males converted feed more efficiently than
females , and the differences were significant .

Group effect :

Data of the present study showed that rabbits of G3 (having the
lowest body weight at the start) recorded the lowest feed conversion
values (more efficient) at all age intervals (Table 11) . The differences in
feed conversion valyes due to group effect were not significant at 5-8 and
3-16 weeks of age intervals (Table 12) . The previous results may be
explained as rabbits of G3 consumed less feed intake than the other two
groups (G, and G,) as shown in Table 9.
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Interaction :
Interaction between treatment and sex was non-significant at all age

intervales studied except at 5-8 weeks of age interval (Table 12) .

4.6. Nutrients digestibility :
Treatment effect : .

The effect of dietary treatments on nutrients digestibility values are
illustrated in Table (13) .

Data obtained showed that digestibilities of DM , CP, CF, EE and
NFE for the diet containing 5% rabbit manure were the highest , while
those for the diet with 25% rabbit manure were the lowest (Table 13) .
However , the differences due to treatment effect were not significant for
all nutrients digestibility (Table 14) .

In this respect , Mohamed (1983) using 10% of different manure
sources (cow , rabbits, sheep and poultry) for Giant Flander and Baladi
Red rabbits , found no significant differences in CP , EE , CF , NFE and
OM digestibilities due to manure effect for the two breeds . While ,
Fatma (1992) reported that there were significant differences for CP and
CF digestibilities and non-significant differences for EE and NFE ones
due to the use of 0 , 10 and 20% rabbit droppings in rabbit diets .
Whereas , the treated droppings (soaking with NaOH , auotoclaving at
120°C for 45 min and addition of antibiotic) decreased digestibility
coefficients for CP , CF and EE with increasing levels of rabbit

droppings .
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Table (13) : Least squares means for nutrients digestibility in rabbits as

affected by treatments and coprophagy status .

Digestibility %

Independent No. DM Cp CF EE NFE
variable

Treatment : '

T1 6 692 a | 741 a}j443 a| 707 a 78.6 a
T2 6 723 a 765 a| 445 a]| 847 a 798 a
T3 6 673 a | 733 a| 389 a| 804 a 758 a
T4 6 66.1 a | 724 a{ 272 a| 635 a 758 a

Coprophagy status :
Uncollared rabbits 12 732 a]79.1 a]l485a] B804 a 809 a
Collared rabbits 12 642 b {688 b]290b| 699 a 736 b

a and b means on the same column with different superscripts are
significantly different (P < 0.05).
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Coprophagy status :

Results of the present study , showed that values of all nutrients
digestibility (DM , CP , CF,EE and NFE) for uncollared rabbits were
higher than those for collared ones (Table 13) . These results indicated
that the prevention of coprophagy in rabbits decreased the digestibility of
all nutrients . In agreement with our results , Thacker and Brandt (1955)
found that prevention of coprophagy in rabbits decreased digestibility of
CP, DM and nitrogen retention but increased the digestibility of cellulose.
Yoshida et al. (1968) cited that the re-ingestion of feacal EE and true
protein might improve the quality ofthe total nutrient intake . Fraga
and De-Blas (19}77) showed that when coprophagy was allowed ,
digestibility of nitrogen became greater . Also, El-Serafy et al. (1981)
and Hemid (1982) reported that preventing rabbits from re-cycling their
feaces , had reduced the apparent digestibility of all nutrients , in
particular that of CP. El-Sayaad (1985) showed that the digestion
coefficients of DM, OM, CP, EE , CF and NFE for un-collared rabbits
were greater than those for collared ones .

Raharjo et al. (1990) showed that cecotrophy may improve the
digestibility of most nutrients significantly . Also , El-Sayaad (1985)
reported that digestibilities of all nutrients for rabbits allowed to re-cycle
their feces were higher than for those prevented from coprophagy . The
same author showed that the increase in nutrient digestibilities with
coprophagy may be due to either increase in absorption of digested
material from the recycled feces or the increase of susceptibility of some

undigested materials to enzyme attack when re-cycled or both .
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The analysis of variance for nutrient digestibilities due to
coprophagy status were significant (P < 0.01 and P < 0.001) except for
EE (Table 14) . In this respect, Hemid (1982) showed that appearent
digestibility of all nutrients were significantly lower with collared rabbits
than un-collared rabbits . El-Sayaad (1985) reported that differences in
all digestion coefficients of rabbits due to coprophagy status were highly
significant (P < 0.01) except for EE and NFE . On the contrary , Ei-
Sayaad (1980) showed that the prevention of coprophagy did not
influenced digestibility of all nutrients (DM , CP, EE, CF, NFE and
OM) significantly .

The differences between our results and those of El-Sayaad (1980)
may be due to system of metabolic cages , form and ingredients of diets ,
breed and age of rabbits . It is clear that , results of the present study are
in agreement with those reported by several investigators , indicating that
the prevention of coprophagy in rabbits reduced the nutrients digestibility
of feed . Also , findings of the results indicated the importance of
coprophagy as a biological process which may improve the performance
of rabbits .

Interaction :

Interaction effect of treatment x coprophagy status on digestibility of

all nutrients was non-significant (Table 14) .

4.7. Carcass traits :
Treatment effect :
Data illustrated in Table (15) indicated that rabbits received the diet
containing 15% rabbit manure showed the heaviest fasted weight ,
dressed weight and dressing percentage , while those received the diet
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containing 25% rabbit manure recorded the lightest fasted weight |
dressed weight and total meat weight . However_ , no significant
differences were detected in fasted weight , dressed weight , dressing
percentage and bonless meat percentage between 0% level and 15 % level
of rabbit manure (Table 15). Moreover , no significant differences were
observed due to treatment effects on fasted weight , dressing percentage
and bonless meat % (Table 16) .

Weights of different organs (liver , kidney , heart , head , filled
intestine , empty intestine and coat ) and carcass cuts percentages ( fore
quarters , chest , loin and hind quarters relative to fasted weight) varied
slightly with treatment effect but without any constant trend . The
differences were very ‘small and statistically non-significant (Tables 15 ,
16, App. 5 and 6) .

Sex effect :

Results presented in Table (15) showed that fasted weight , dressed
weight , dressing percentage , total meat weight and bonless meat % of
male rabbits were almost higher than those of females without any
significant diﬂ'erences due to sex effect (Table 16) . Also , data of
different organs weights and carcass cuts percentages showed that sex
had no significant effect on all txaits studied (Tables 15 and 16) .

In this respect Mohamed (1983) showed that the dressing
percentage in males surpassed that in females . Also , Anber (1986)
found that dressed carcass weight in males was higher than in females .

Interaction :

Data illustrated in Table (16) showed that interaction effects

between ftreatment and sex for all carcass traits studied were non-

significant .
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of rabbits .
Independent Fasted Dressed Dressing * | Total meat Bonless %
variable No | weight(gm) | weight (gm) | percentage weight (gm) meat %o
Mean £ SE | Mean + SE Mean Mean + SE Mean
Treatment :
Ti| 6 |2084.2+473.0a | 11282+4282 54.13a 857.3+306a 7599 a
T, | 6 |1928.8+73.0a | 996.5+428b 51.66a 7415+ 3060 74.41a
Ts | 6 |2128.2x73.0a | 1154.5+42.82a 5425a 842.84306a 73.00 a
Ts | 6 |[1886.0£73.0a ] 976.0+42.8b 51.75a 72741306 b 7453 a
Sex :
Male | 12 |2012.0+51.6a | 1067.3:302a 53.05a 793921 7a | 7407a
Female | 12 | 2001.6+51.6a | 1060.3+302a 5297a 790.5121.7 a 7488 a

a and b means on the same column with different superscripts are
significantly different (P < 0.05) .

+ _ Dressed WT.
Fasted WT.

*% . Meat WT.
Dressed WT,
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Table (15) : Cont.

Independent Fore-quarters* Chest* loin weight* | Hind- quarters*
variable No % Y% Y %o
Mean Mean Mean Mean

Treatment :

1] 6 9.0a 1062 129 a 21.0a
T,| 6 89a 99a 13.4a 206 a
T:| 6 85a 11.1a 12.7 a 203 a
Ts| 6 87a 94 a 11.6a 209a

Sex :
Male 12 88a 10.7 a 123 a 203 a
Female | 12 88a 98a 13.0a 210a

a means on the same column with different superscripts are significanly
different (P < 0.05) .
* On fasted weight .
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Table (16) : Cont.
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MS and F values of
Source of Fore-quarters Chest % Loin % Hind-quarters
variance | d.f Y. Yo
M.S. F M.S. F M.S. F M.S. F

Treatment 3 0.358 1.06 ™ 2.83 2.18™ 2.87 296™ | 0258 | 0.372™
Sex 1 0.015 0.045™ 5.04 388™ 1.98 204™ 1.98 2.86™
Treat.x Sex 3 0.419 1.25™ 1.14 0.878™ 1 0.235 | 0.242™ | 0.507 | 0.731™
Remainder 16 | 0.337 1.30 0.7 0.694

ns = Not significant .
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4.8. Correlations :

Data of Table (17) showed that the correlations between fasted
weight or dressed % and different cuts were mostly non-significant .Also ,
correlations between fasted weight and other traits were mostly non-

significant .

4.9, Meat composition :
Treatment effect :

Results presented in Table (18) showed that CP, EE and ash
contents of rabbit meat differed slightly with treatments and the
differences were n(;t significant except for ash content (Table 19) .

In this respect , Mohamed (1983) showed that protein , ether extract
and calorific values of the thigh muscles for rabbits receiving the basal
ration (without manure) were less than those receiving manure containing
diets . Also , the thigh muscles containing more protein but less EE and
calorific values than the breast muscles , except the group of rabbit
receiving sheep manure containing diets .

Sex effect :

Data of the present study showed that CP of male rabbit meat was
slightly higher than that of female ones . (82.8 vs 81.6), while the
reverse was observed for EE content . Whereas , ash content of meat was
nearly the same for both sexs of rabbit in the present study .

In good agreement with the present study , El-Madhagi (1990)
showed that males at either 8 or 12 weeks of age tended to have higher
CP content than females while the reverse was true for EE content . But ,

DM and ash contents were nearly the same for both sexes at 8 and 12
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Table (18) : Least squares means of factors affecting chemical

composition of rabbit meat ( on DM basis ) .

Independent variable | No CP % EE% | Ash %
Treatment :
| T,| 6 824a 13.2a 44a
T,| 6 81.6a 124 a 45a
T3 6 815a 132a 4.1b
T, 6 833a 109a 42b
Sex :
Male | 12 82.8 a 1152 43a
Female | 12 81.6a 13.3b 43a

a and b means on the same column with different superscripts are

significantly different ( P < 0.05) .
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Table (19) : Least squares analysis of variance of factors affecting

chemical composition of rabbit meat .

Source of df Ms and F values of
variance CP EE Ash
MS |F MS F MS |F
Treatment 3 2.42 1.17™ 5.25 1.87™ | 0486 | 8.04*%*
Sex 1 4.59 2.22™ 15.5 552% | 0.042 | 0.690™

Treatment x Sex | 3 |0227| 0110 | 5.02 | 1.78% | 0.069 1.15™

Remainder 16 2.07 2.81 0.060

ns = Not significant .
*=(P<005).
**=(P<001).
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weeks of age . On the contrary _results of Mohamed (1983) showed
that sex had a great influence on the proximate analysis of the rabbits
muscles , the female Giant Flander rabbits recorded higher values than did
the males . Also , El-Baz (1996) revealed that chemical composition of
female meat tended to have higher CP and ash contents than males , while
the reverse was true when considering EE contents .

The differences due to sex effect on chemical analysis of meat were
non-significant for CP and ash contents, while the opisite was observed
for EE content (Table 19) . In this respect, El-Madhagi (1990) showed
that the differences in meat composition due to sex effects were
significant (P < d.Ol) for EE at 12 weeks of age and non-significant for
DM , CP and ash contents at 8 and 12 weeks of age . Also, El-Baz
(1996) indicated that the differences in meat composition due to sex
effects were not significant .

The Data of the present study and previous literature revealed that
sex effect on meat composition was very limited and negligable up to 16
weeks of age .

Interaction :

Data of the present study , showed that interaction effect of
treatment x sex on chemical composition of meat was not significant
(Table 19) .

4.10. Blood components :
Averages of total protein , albumin, globulin , albumin / globulin
ratio , total lipids , cholesterol , alk. phosphatase , GPT , uric acid and




-83-

creatinine of New Zealand White rabbits blood as affected by treatments
and sex are presented in Tables (20 and App. 7).
‘Treatment effect :

Results obtained indicated that total protein , albumin and globulin
contents of blood for rabbits fed different levels of rabbit manure almost
surpassed those of blood for rabbits fed the control diet . The highest
albumin / globulin ratio was recorded with 25% rabbit manure , while
the lowest value was achieved with 15% rabbit manure (Table 20).
However , the differences in total protein » albumin and albumin / globulin
ratio due to treatment effect were not significant (Tables 21 and App. 8).
This may be explained/on the basis that the body tend to act againest .
different stress factors .

In this concem , Mohamed (1983) using 10% of different sources
of manure (cow , poultry , rabbits and sheep) in rabbit diets , recorded
higher values for total protein , albumin , globulin and albumin / globulin
ratio in blood of rabbits than those obtaihed in this study . However , the
differences between results obtained in this study and those of Mohamed
(1983) may be due to biological status , age , breed of rabbits , form and
ingredients of diets . Martina et al. (1983) and Aly et al. (1990a) did
not notice any differences in some blood metabolities of growing rabbits
with feeding diets containing 10 or 15 % poultry manure .

Data in Table (20) showed that increasing rabbit manure from 5 to
15 and 25% in diets decreased total lipids and cholesterol in blood from
400.5 to 301.0 and 268.6 mg / 100 ml and from 267.8 to 256.4 and
248.3 mg /dl , respectively .



Table (20):
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Least squares means + SE of factors affecting blood analysis

of rabbits at 16 weeks of age .

Treatments Sex
Independent 0% 5% 15% 25% Males Females
variable
Meant SE | Mean 1SE Mean+SE MeansSE Mean+SFE, MeaniSE

Total protein (g/dI) 7.55+0.584 a 8.82+0.584a 8782 0.584a 7.75+0.584 a 74004132 9.05:0.413 b
Albumin (g/dl) 5.0040.421 a 575 +0.421 a 5.10+0.421a 5.40+0.421a 447+0298 2 6.1620.298 b
Globulin (g/d)) 2.55+0.379 a 3.07+0.379 b 3.68£0.379 b 235£0.379a 2.94+0.300a 2.89+0.300 a
Alb/ Globulin ratio 1.96+£0.33]1 a 1.87+0331a 1.39+0.331a 2300331 a 15240234 a 2.13£0.234 a
Total lipids 339.0+20.4b 400.5+204b | 301.0.5:20.4a 268.6+204 2 3309+ 1442 323.6:14.42a
(mg/100ml)
Cholesterol 241223274 267.8+32.7a 256.4432.7a 248343273 253.2423.10 2 253.6423.10 2
(mg/dl)
Alk phosphatase 474+812a 70.7+8.12a 41.648.12 a 44.318.12a 59.0+ 5748 43.1+574a
(L33]
GPT(U/1) 200+3.00a 16.84£3.00 19.2+ 3.00a 13.7£3.00a 108+2.122 210+ 212b
Uric acid (mg/M) 31624482 26.8+448a 29.5+4.48 a 156+448a 249+3.17a 26843.17a
Creatinine (mg/d} | 1.12:0087. 1.48+ 0.057 b 1.30+0.057 b 1.2040.057 a 134 £ 0.040 b 121 £0.040

a and b means on the same row with different superscripts are significantly different (P < 0.05) .




-86-

In this respect , Mohamed (1983) showed that total cholesterol in
serum blood of Giant Flander and Baladi Red were 78.22 ,90.62;72.8,
86.70 ; 123.6,137.80 :76.50,93.70 and 100, 107.2 mg/ 100 m! , for
rabbits fed basal , 10% manure from diet containing 10 % cow , poultry ,
rabbit and sheep, respectively . _

Means of alk. phosphatase , GPT, uric acid and creatinine of blood
varied with treatment without any consistent trend and the differences
were almost not significant (Tables 20 and 21) . It is worth to note that
GPT values decreased with increasing the level of rabbit manure in the
diet , this may be d/ue to a dub function in liver according to increasing
manure level . Therefore | rabbit manure should not be increased in rabbit
diet more then 15%

However , the differences in blood components betwéen results of
this study and those reported in the literature may be due to biological
status , age , breed of rabbits form and ingredients of diets .

Sex effect :

Data in Table (20) showed that female rabbits recorded higher total
protein , albumin , albumin / globulin ratio , cholestero] ,» GPT and uric
acid contents than males with significant differences (P<0.05,P<0.01
or P < 0.001) for total protein , albumin » GPT and creatinine only
(Table 21) .

In good agreement with the present results , Mohamed (1983)
showed that sex had a clear influence on serum protein fractions , since ,
female rabbits recorded higher total protein , albumin fractions and
albumin / globulin ratio with little change in the globulin fraction did the

males .
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Interaction :
The results of the present study showed that interaction effect of |
treatment x sex on globulin , albumin / globulin ratio , alk. phOSphatase

and creatinine of blood was significant (Table 21) .

4.11. Cecum activity :
Results of cecum activity are illustrated in Tables (22 and 23) .
Treatment effect :

Means of total count ; E.Coli count and pH values of cecum contents
for rabbits fed the diet containing 25% rabbit manure were higher than
those for rabbits fed 0,5 and 15% rabbit manure , with no significant
differences between treatments (Tables 22 and 23 ) . While , ammonia of
cecum content for rabbits fed the diet coﬁtaining 15 % rabbit manure was
higher (P < 0.05) than that for rabbits on other rabbit manure levels .
Whereas , rabbits fed the control diet (0% rabbit manure Yrecorded the
highest TVFA values , but without any significant differences between the
control and all rabbit manure levels used in the study (Tables 22 and 23) .

In this repect , Warner (1966) suggested that the rate of protozoal
growth is affected mainly by the species of protozoa and the type of diet
had little effect on cecum activity . Fatma (1992) reported that the
significant differences in cecum activity may be due to the individual
differences between experimental rabbits or to the change in protozoa
population as mentioned by Warner (1966) . Also, El-Sayaad et al.
(1995) showed that E.Coli and / or total count of bacteria in cecum
content of rabbits increased with increasing the dietary level of artichoke
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Table (22) : Least squares means + SE of factors affecting cecum activity

of rabbits .
Cecum activity
Independent Total count * E. Coli total * Ammonia TVFA pH Saimonella and
variable No. mean + count mean + (mg/ 100 D) (il oq 7 100 mi) * shigella
MeantSE MeantSE MeantSE |  MeardSE Mean+SE
Treatment :
T, 6 295.7+38.6a 203.0+ 8692 54.4% 4,180 2.2040.133a 6.22£0.093a ND
Ta 6 239.5+38.6a / 273328692 50.4+4.18 b 195201332 | 6.28+0.093a ND
T; 6 238.5+38.6a 36108692 66.3:4.18a 21740.133a | 59840093 a ND
T, 6 37931386 a 451.7+869a 35.2+4.18¢ 1.7540.133 2 6.30+£0.093 3 ND
Sex ;
Male 12 257.9+273a 251.3+61.5a 525+296a | 2.03:0094a | 628+0.066a ND
Female | 12 3186+273a 3433+ 6152 506£2962 20140.0940 | 6.1120.066 a ND

* After APHA (1960) ; Difco Manual ( 1977) and Mackie and Me-Carteny (1953).

+ Number of bacterial cells per gram of cecum content (Total count x 10° and E. Coli
total count x 10*) .

a , b and ¢ means on the same column with different superscripts are significantly
different (P <0.05).

ND = Not detected .
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cecum activity of rabbits .

Least squares analysis of variance of factors affecting

Ms and F values of

Source of | d.f | Total tount E. Coli total Ammonia TVFA pH
variance mean count mean

MS F MS F MS F MS F MS F
Treatment 3 | 26056 | 296™ | soz273 | 1:3™ 9885 | 9.43eee 0263 [ 248™ | gy [ 248™
Sex I 220827 | 241™ | soma0 | 112™ 202 o.192™ 0002 | 0016™ | oisa [ 236™
Treat.x sex 3 Foosaos | ™| somsap| 132™ 3620 345 odst | a4s52™ | oos2 [ oger™
Remainder 16 2928.6 45330.9 104.9 0.1063 0052

ns = Not significant .

**% = (P <0.001).
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bracts which stimulated growth and number of bacteria in cecum content
Sex effect :

Data of the present study showed that total count and E.coli count
in cecum content of female rabbits surpassed those of male ones , while
ammonia ,TVFA and pH values showed a reverse trend (Tables 22
and 23) . However, the differences in all cecum traits studied due to sex
effect were not significant (Table 23) .

Interaction :
The interaction effect of treatment x sex on all cecum traits studied

was not significant (Table 23) .

4.12. Economical efficiency :

The feed cost and economical efficiency of using rabbit manure in
rabbit diets are shown in Table (24) . The economical efficiency values
were calculated according to the official prices of different feed
ingredients used for formulating the experimental diets prevailed in the
Egyptian market throughout the experimental period in 1994 . The
economical efficiency values of the control diet (T, , 0% rabbit manure )
was taken as standard for comparing between treatments .

Results in Table (24) showed that , at 5-8 weeks of age interval the
highest feed cost for male rabbits was shown by T, (5% rabbit manure )
being 4.3 PT followed by that of T; (0% rabbit manure , control ) being
4.1 PT , while the lowest value (3.5 PT) was recorded by T; (15% rabbit
manure ) and T4 (25% rabbit manure ) . Whereas , for female rabbits , T,
(control ) showed the highest feed cost value , while T; recorded the
lowest one . However at 8-12 and 5-16 weeks of age mtervals | T, almost
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showed the highest feed cost values for both males and females , while T4
achieved the lowest ones .

The highest (best) average economical efficiency (net revenue , PT /
feed cost , PT) - values were almost shown by rabbits of T; ( 15% rabbit
manure) at all age intervals of the study , while the lowest (poorest)
values were recorded by those of T, (5 % rabbit manure) or T4 (25%
rabbit manure) . Assuming that the average economical efficiency values
of the control (T)) equals 100 , rabbits of T3 (15% rabbit manure )
recorded the highest values at 5-8 , 8-12 and 5-16 weeks of age intervals
being 120, 113 and 104 , respectively .

The previous reéults indicated that , from the economical point of
view , rabbit manure could be incorporated in rabbit diets up to 15% of
the diet .
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