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Preparation Influences of Breed, sex and
Sodium Butyrate Supplementation on the
Performance, Carcass Traits and Mortality of
Fattening Rabbits
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Abstract—Twenty four New Zealand white rabbits (12 does and
12 bucks) and twenty four Flanders (12 does and 12 bucks) rabbits,
dlotted into two feeding regime (6 for each breed, 3 males and 3
females) first one fed commercial ration and second one fed
commercial diet plus sodium butyrate (300 g/ton). The obtained
results showed that at end of 8th week experimental period New
Zealand white rabbits were heavier body weight than Flanders rabbits
(1934.55+39.05 vs. 1802.5+30.99 g); significantly high body weight
gan during experimental period especialy during 8th week
(136.1+3.5 vs. 126.8+1.8 g/week); better feed conversion ratio during
al weeks of experiment from first week (3.07+0.16 vs. 3.12+0.10)
till the 8th week of experiment (5.54+0.16 vs. 5.76+0.07) with
significantly high dressing percentages (0.54+0.01 vs. 0.52+0.01).
Also dll carcass cuts were significantly high in New Zealand white
rabbits than Flanders. Females rabbits (at the same age) were lower
body weight than males from start of experiment (941.1+39.8
vs.972.1+33.5 g) till the end of experiment (1833.64+37.69 vs.
1903.41+36.93 g); gained less during all weeks of experiment except
during 8th week (132.1+2.3 vs. 130.9+3.4 g/week), with lower
dressing percentage (0.52+0.01 vs. 0.53+0.01) and lighter carcass
cuts than males, however, they had better feed conversion ratio
during 1st week, 7th week and 8th week of experiment. Addition of
300g sodium butyrate/ton of rabbit increased the body weight of
rabbits at the end of experimenta period (1882.71+26.45 vs.
1851.5+49.82 g); improve body weight gain at 3rd, 4th, 5th, 6th and
7th week of experiment and significantly improve feed conversion
ratio during all weeks of the experiment from 1st week (2.85+0.07
vs. 3.30+0.15) till the 8th week of the experiment (5.51+0.12 vs.
5.77+0.12). Also the dressing percentage was higher in Sodium
butyrate fed groups than control one (0.53+0.01 vs. 0.52+0.01) and
the most important results of feeding sodium butyrate is the reducing
of the mortality percentage in rabbits during 8 week experiment to
zero percentage as compared with 16% in control group.

Keywords—rabbit, productive performance, carcass quality,
sodium byturate

|. INTRODUCTION

HE ban on using antibiotic growth promoters in the EU

poses a serious challenge for rabbit meat producers.
Because of the very complex and peculiar digestion of rabbit
(ceecotrophy, microbial fermentation), this species is
susceptible to enteric diseases, particularly after weaning.
Accordingly, there have been severa studies with aternatives,
i.e. natural feed additivesto replace dietary antibiotics.

Usama. Mahrous. Faculty of Veterinary Medicine, Damanhour University,
Egypt (phone: 002-0453740301- mahroususama@ yahoo.com.

A. Abdelaziz, Faculty of Veterinary Medicine, Damanhour University,
Egypt. aymanhassana@ yahoo.com.

A. |. Elsheikh, Faculty of Veterinary Medicine, Alexandria University,
Egypt. elsheikhl@ yahoo.com.

International Scholarly and Scientific Research & Innovation 6(7) 2012

These results have recently been summarized [4]. The
seriousness of the problem is indicated by the 18-20%
mortality rate [13, 12, 1, 15] and 40-55% health risk [27, 26]
with antibiotic-free diets despite different natural substitutions
under suboptimal conditions. Data for this issue on rabbits are
scarce when compared to pigs or poultry [13]. The lack of
consistency in the results obtained with additives such as
probiotics, prebiotics, enzymes and organic acids can be partly
explained by different experimental protocols and hygienic
conditions [13]. Studies with complex preparations are useful
but explanations of the results can be difficult.

Organic acids have been shown to have beneficial effects
on performance. Some (e.g. butyric acid) also decrease the
incidence of subclinical necrotic enteritis caused by C.
perfringens, an additional beneficial effect which is highly
relevant for the poultry industry [24]. Organic acids are widely
distributed in nature as normal constituents of plants or animal
tissues. They are also formed through microbial fermentation
of carbohydrates predominantly in the caeca of poultry [25]. A
wide range of organic acids with variable physica and
chemical properties exists, of which many are used as drinking
water supplements or as feed additives (acidifiers). Many are
also available as sodium, potassium or cacium sdts (and/or
partidly esterified). The advantage of salts over acids is that
they are generally odorless and easier to handle in the feed
manufacturing process owing to their solid and less volatile
form. They are also less corrosive and may be more soluble in
water [10].

The objectives of the present study were to investigate the
effects of supplementing weanling rabbit diet with sodium
butyrate on the growth performance, carcass traits, and
survivability.

II.MATERIALS AND METHODS

a. Animals

Twenty four New Zealand white rabbits (12 does and 12
bucks) and twenty four Flander (12 does and 12 bucks)
rabbits, two months of age were alotted randomly into eight
groups, each group was subdivided into two
replicates(n=6)housed in gal vanized wire batteries.

b. Experimental work

Experimental work includes two feeding regime; the first
was feeding control groups, the animas fed commercia diet
contained 2500 Kca DE /Kg,16% CP and 11.75 % CF and
the second groups were fed the same diet in addition to
sodium butyrate 300 g/ton of ration. Diets were offered ad
libitum twice daily at 8:00 am and 2:00 pm in addition to fresh
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water was available all time, residues of feed were weighed
daily and then subtracted from the offered amounts to obtain
the actual accumulated feed consumed per week

Rabbits were individually weighed every week before the
morning meal from 8 to 16 weeks of age. At the end of the
experimental period (8 weeks), three representative rabbits
from each dietary group were randomly taken to study the
carcass characteristics. These rabbits were fasted for
approximately 18 hours before daughtering and then
individually weighed (Pre-dlaughter weight) and slaughtered
by severing the neck with a sharp knife according to Islamic
religion. The body weight was recorded after complete
bleeding to obtain the blood weight. Carcass was eviscerated
after skinning and giblets (liver, heart, and kidneys) were
separately weighed to determine the dressed weight and the
dressed percentage. The blood, viscera, lungs, skin, limbs, and
tail were termed as the offa weight.

Growth performance traits estimated were body weight by
weekly weighing of rabbits at early morning before receiving
any feed or water; weight gain which calculated by subtracting
initia weight from final weight at the same period, feed intake
and Feed conversion ratio according to (Lambert et a., 1936).

c. Satigtical analysis

The data were analyzed by statistical andysis system [23],
three way analysis of variance, Proc GLM. The number of
animas dead was recorded during the experiment and
mortality percentages were analyzed by chi-square anaysis,
Proc Freq.

a. Body weight

The mean body weight of New Zealand white rabbits was
significantly higher at start of experiment (P<0.05) than
Flanders (1009.6+41.9 and 930.6+26.5 g, respectively), aso
during 1st(1113.9+41.3 vs. 1003.2+26.5 g), 2nd(1226.6+ 37.8
vs. 1109.3+26.8g), 3rd(1336.6+36.9 vs. 1221.6+26.99g),
4th(1440.9£36.3 vs. 1332.5+27.9g), 5th(1555.6+36.5 vs.
1442.3+28.5g), 6th weeks (1673.4+37.3 vs. 1558.2+30.6), 7th
week (1798.4+38.9 vs. 1675.7+30.6g) and 8th week
(1934.55+39.05 vs. 1802.5+30.99g). This significant
difference in New Zealand breed could rt of experiment ts
attributed to high genetic potential and high adaptation of this
breed similarly [18] reported that New Zealand White rabbits
had favorable direct effects on post-weaning growth and 63-d
body weight.

Although femaes and maes were at the same age at the
start of experiment females were low body weight than males
(941.1+39.8 vs. 972.1+33.5g) and this difference continued
during 1st week (1042.9£39.9 vs. 1074.1+32.99); 2nd week
(1254.6+36.3 vs. 1303.6+32.3g); 6th week (1580.9+36.2 vs.
1650.7+34.99g, respectively); 8th week (1833.64 + 37.69 vs.
1903.41+ 36.93g) although however, these differences were of
no significant differences attributed to differences in the
started body weight. Moreover, the interaction of breed by sex
had the same trends where New Zealand White rabbits were
heavier than Flanders and males than femaes (Table 1) this
could be attributed to the effect of androgen hormones or

RESULTS AND DISCUSSION
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testosterones of males which has anabolic effect and so more
weight gain.

The addition of Sodium butyrate to ration of rabbits (300
g/ton) improved the body weight of rabbits from the 1stweek
(1076.9+29.5 vs. 1036.5+44.4 @) till the end of experiment
after 8th week (1882.71+26.45g), athough however, the
difference was of no significant value, the same trend of the
effect of sodium butyrate was obvious in both breeds at the
final weight for Flanders (1828.8+29.7 vs. 1771.0+58.6g) and
New Zealand White (1936.7+38.0 vs. 1932.0+74.9g) and in
males (1932.5+33.2 vs. 1868.5+71.6 g) and in femaes
(1832.9+37.0 vs. 1834.5+72.7 g). Also the same trend was
obvious in the interaction of treatment, sex and breeds (Table
1), the improvement in body weight of rabbits by sodium
butyrate could be attributed to improvement of surface of
absorption of intestinal weight. Similarly, [2] and [9] reported
that feeding diet containing both0.15%or 0.30% sodium
butyrate in fattening rabbit resulted in heavier live weight.

b. Weight gain

The weight gain data presented in table (2) showed that
New Zealand White rabbits were higher weight gain after 1st
week (104.3+5.2 vs. 99.6+2.3 g/week), 2nd week (112.7+8.4
vs. 101.1+4.5 g/week); 5th week (114.7+4.6 vs. 115.9+4.1
o/week); 7th week (125.0+2.8 vs. 117.5+3.1 g/week) and
significantly weight gain were during the 8th week (136.1+3.5
vs. 126.8+1.8 g/week). This could be attributed to genetic
makeup of the New Zedland White rabbits, in addition,
organic acids, like antibiotics, are more growth permitting
than growth promoting in the sense that they can only permit
the animal to grow to its genetic potential given the diet it is
fed. The closer the animals are to their genetic potential, the
more difficult it will be to detect any effect [3].

Variations in body weight gains between different sexes of
rabbits presented in Table (2) showed that males gained more
than femaes during 1st week (102.1+3.3 vs. 101.8+4.7
g/week), 2nd week (116.1+4.9 vs. 102.7+7.9g/week), 3rd
week (110.2+2.9 vs. 105.8+1.9 g/week), 6th week (119.2+4.2
vs. 114.6+3.7 g/week), 7th week (121.8+2.7 vs. 120.7+3.3
g/week) while during 8th week female gained more than males
(132.1+2.3 vs. 130.9+3.4 g/week), the weight gain of males
could be attributed to androgen hormones which has anabolic
effect. The same trend was observed in the interaction
between the breed and sex with no significant differences
which could be attributed to low number of animals in
experiment.

Dietary sodium butyrate improved rabbits' weight gain from
the 5th week of experiment (115.8+5.3 vs. 109+1.3
o/week),6th week (122.5+5.6 vs. 112.2+1.8 g/week) and 7th
week (123.3+3.9 vs. 119.6+2.1g/week), athough however, at
the start Moreover, the interaction between main effects
followed the same trend of the trend of the main effect where
New Zealand White gained more than Flanders, females than
males except last week and sodium butyrate groups than
control one (Table 2), the growth-enhancing effects of dietary
organic acid salt acts directly on the immune system of the
body using old age in this experiment and a so the effect of the
additives become apparent when rabbits are subjected to
suboptimal conditions such as a less digestible diet or a less
clean environment. Similarly [16] reported that feeding
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sodium butyrate at 3 g/lkg DM intake to piglets in the first
8weeks after weaning improved the average daily gain and
with no significant effect on weight gain in poultry [5].The
benefits of their use, were primarily associated with changes
in the gastrointestinal micro flora [19]. On the same concept,
[20] mentioned that there were significant decrease (P<0.05)
in number of microbia colonies when the dietary organic acid
were added to the diets. The effect of organic acids addition
would appear to be greater on coliform numbers than lactic
acid bacteria numbers.

c. Feed conversion ratio (FCR)

Feed conversion ratio of New Zealand White rabbits was
better than those of Flanders during 1st week (3.07+0.16 vs.
3.12+0.10); 2nd week (3.17+0.11 vs.3.40+0.13); 5th week
(3.91+0.13 vs. 3.93+0.10); 7th week (5.38+0.16 Vvs.
5.56+0.14) and 8th week (5.54+0.16 vs. 5.76+0.07,
respectively).

The female feed conversion ratio were better than males
during 1st week of experiment (3.03+0.13 vs. 3.16+0.13) and
8th week of experiment (5.48+0.11 vs. 5.82+0.13), while
males were better than females with significant difference
during the 5th week of experiment (3.70+0.11 vs. 4.14+0.10).
Similarly, the interaction between sex and breed showed
nearly the same trend of the main effect (Table 3).

Feeding Sodium butyrate (30g/ton) for rabbits did improve
significantly feed conversion ratio during 1st week of
experiment (2.85+0.07 vs. 3.30£0.15); 2nd week, (2.89 £0.11
vs. 3.62+0.15); 3rd week (2.94+0.09 vs. 3.63+ 0.09); 4th week
(3.42+0.13 vs. 3.94+0.13); 5th week (3.63+0.12 vs. 4.16+
0.07); 6th week (4.64+0.2 vs. 5.25+0.08); 7th week (5.20+0.14
vs. 5.69+0.14) and 8th week (5.51+0.12 vs. 5.77+0.12). This
could be attributed to improvement of absorption of food from
intestine by improvement of the development of intestinal villi
and so surface of absorption, similarly, [9] reported that
Sodium butyrate supplementation significantly (P<0.05)
improved feed conversion and feed efficiency. The interaction
between the treatment with breed or sex follow the same
trends of the main effects with improvement of feed
conversion ratio for males than femaes, New Zealand than
Flanders and Sodium butyrate fed rabbits than control one
where the benefit effect of growth promoter substances, such
as antibiotics on the performance is related to a more efficient
use of nutrients which results in an improved feed conversion
ratio [11], this effect was also observed in birds fed formic
acid diets [6].

d. Carcasstraits

New Zealand White rabbits had significantly heavier
(P<0.05) carcass weights (1094.17+35.38g) than Fanders
breed (976.67+24.15 g); forequarter (345.76+11.18 vs.
308.63+7.63g); loins (273.54+8.84 vs. 244.17+6.04Q);
hindquarters (470.49+15.21 vs. 419.97+10.38g) and total
giblets (liver, kidney, heart and spleen) (87.53+ 2.83 vs. 78.13
+1.930). Moreover, breed showed highly significant difference
on dressing percentage in rabbits, where New Zealand White
breed had the highest significant percentage (0.54+0.01) than
Flanders (0.52+0.01).

Males were higher carcass weights than females
(1042.5+27.61 vs.1028.33+41.12Q); Forequarters
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(329.43+8.72 vs.324.95+12.99g), loins (260.63+6.9 vs.
257.08+10.28g), hindquarters (448.28+11.87 VS.
442.18+17.27 g,) and total giblets (liver, kidney, heart and
spleen) (83.4+2.21 vs. 82.27+3.29g) and dressing percentage
(0.53+0.01 vs. 0.52+0.01).

Feeding sodium butyrate to rabbits resulted in heavier
carcass  weights  (1071.25+32.63  vs.999.58+34.11g,
respectively), Forequarters (338.52+10.31 vs. 315.87+10.78g,
respectively), loins (267.8148.16 vs. 315.87+10.78g,
respectively), hindquarters (460.64+14.03 vs. 429.82+14.67g,
respectively), and total giblets (liver, kidney, heart and spleen)
(85.7+2.61 vs. 429.82+14.67g, respectively). Moreover, the
interaction between treatment, sex, and breeds showed the
same trend (table 4). Also dressing percentage were higher in
Sodium butyrate fed rabbits (0.53+0.01) than those in control
group (0.52+0.01), similarly, [2] who studied the dietary
supplementation of butyrate in fattening rabbits and found that
average live weight and dressing percentage (58.4%) were
satisfactory for rabbits aged 70 d. The carcasses showed little
fat depots (3.7%) a good muscularity (5.78 muscles to bones
ratio of hind leg), with a high overall commercia quality.
Similarly, meat traits, pH and color of Biceps femoris and
Longissimus dorsi were not affected by dietary treatments.

e. Mortality rate

[8] reported that mortality rate in rabbits was significantly
reduced where fumaric acid was combined with Lacto-Sacc,
[7] aso reported that a mixture of dietary organic acids
lowered mortality rates during the first two weeks of the birds
life. Short chain fatty acids can act as bactericida or
bacteriostatic as described by [17] in the following steps 1)
Undissociated forms can permeabilize andor diffuse across
cell membranes of pathogens, destroying their cytoplasm or
inhibiting growth (inactivation of bacterial decarboxylases and
catalases); 2) Intestina dissociation liberating H ions and
anions serving as a pH barrier against pathogen colonization
on the brush border; 3) Lowered gastric pH;4) Gastric
hydrolysis liberates H ions activating pepsinogen and
inhibiting bacterial growth; and 5) Selective stimulation of the
growth of beneficial bacteria.

Our results comes in close accordance with both authors
where the data presented in (Table5) showed that feeding
rabbits with sodium butyrate reduced mortality rate to zero%
in comparing with incidence of mortality in control group
(0.16%) however, this difference were non-significant
(x2=0.2).A group of Czech researchers have been studied
intensively the effects of medium-chain fatty acids. In a study
of [22], the inclusion of 0,5% of caprylic acid reduced post
weaning mortality, without affecting any other performance
trait. In alater trial, [22], testing the medium-chain fatty acids
esterified in triglycerides, reached the same results, i.e. a
significant reduction in post-weaning mortality, no effect on
feed intake, daily gain, or carcass yield.

IV. CONCLUSION

It could be concluded that New Zealand white rabbits were
heavier, gained more and had better feed conversion ration
with better dressing percentages and carcass traits than
Flanders and males were better than females for fattening in
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al traits of productive performances and carcass traits and
feeding sodium butyrate 300/ton of ratio improve al
productive traits and carcass traits and very important results
were reducing the mortality rate to zero percentage compared
with 16% in control group.
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TABLEI

MEANS AND THEIR STANDARD ERRORS OF THE EFFECT OF BREED, SEX AND

TREATMENT ON THE BoDY WEIGHTS OF RABBITS

Start 1 2 3¢ 4t
Item weight - week week | week week
Breed :
9306+ |
__________________ Randers | 265
1009.6
New Zealand +41.9°
Sex
Male
Female
Breed* sex
Male
Flanders
Female
Male
New
Zeadland
Female
Treatment
970.0+ 1076.9 1189.8 1300.6 1408.1
Treated | “o05" 005 4272 | 4267 | +263
Control
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Breed*treatm

ent

'1582.9i2 1697.9+3 | 1828.8+2
Flanders

8.9 0.0 9.7
: 15285+5 | 1649.0+45 | 1771.0+5
______________________________________ 83 | 77 | 86
1676.3+4 | 1800.4+4 1936.
New Zealand : S..07 0.4 7+38.0
1670.0+6 | 1796.0+7 | 1932.0+7
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CONTINUED TABLE | TABLE Il

MEANS AND THEIR STANDARD ERRORS OF THE EFFECT OF BREED, SEX AND
TREATMENT ON THE BoDY WEIGHTS GAIN OF RABBITS

Item fweek | 2Mweek 39 week 4™ week
Breed
Flanders 006rog 10614 1123+2 | 110942
1555.6+3 | 1673.4+3 : 1798.4+3 | 1934.55+ .5 6 3
New Zealand 6 1 73 1 8¢ | 3908 New Zealend 104.3+5. | 112.7+8. | 110.0+3. | 104.3+3.
2 4 3 9
15315+3 165()7+3 17725+3 1%341+ ........................................................ a
+3 +3 + + 102.1+3.
Male 34 49 | 62 3693 Male 02143
Formdle 1466.4+3 | 1580.9+3 | 1701.6+3 & 1833.64+ Comele 101.8+4. 1 102.7+7. | 108.9+2. 1 105.0+3.
......... 37.69 . 7 9 4 5
1466.8+3 = 15832+3 = 1700.9+43 = 182000+ || Male 100 +
Flanders — Mde | “"35™ | 55 46 | 3459 Aanders | 5+39 | - 8 5
Fem = 1417.7+4 - 1533245 = 16505+5 = 177591+ Femde | 986+24 | 96.4+29 O'gi'
ale 6'7 t 0.5 0'9 51.92 ............................... . Male 103.6i5. 116.4i6. e 113.215. ....... l 08..614.
New Zealand | Male | 159:2t5 | 1718245 | 1844.135  1977.73+ New - 3 .9 4 5
.......................................... i I : _ : 0854 Zealand Fomale 105.0+9. = 109.1+15 | 106.8+3. | 100.0+6.
1515.0+5  1628.6+4 - 1752.7+5 : 1891.36+ 2 6 8 2

Treatment

Treatment 1069+4. | 1129+7. | 1108+2. | 1075+2.
5 7 7 9

Treat  1517.4+2 | 1629.6+2 = 17492+2 = 188271+ SV R USSR R AN S

ed 64 | 63 . 68 2645 g60s25 1093t LSS 107813

Cont | 14768+4 - 15093+4 ~ 17225+4 = 18515+4
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Breed*treatment d 5 5 7
T Treate | 1025+3. | 110.8+7. & 108.3+2. | 113.3+2. Contr 126.0+7. | 126.0+5. = 136.0+6.
Flanders d 5 ro. .2 7 o 5 5 7
C(;rlnr 9%6.0:2.5 100;3,14. 117.;&4. 108$¢3. Socrtrentment
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e d 7 7465 P 115+3.7 5 ol 106.0+3.7 8 0 .
e T T T B T e T | s
ol ment
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s :
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Male d 6 5 9 4 : 102+5.83 8 8 5
% Contr 100.0+3. 129.0+11 | 105.0+7. 112.0+8.
o ol TR P S A A 9. TABLE Il
z Treate | 115.8+14  124.2427 + 106.746. | o - g0 | MEANSAND THEIR STANDARD ERRORS OF THE EFFECT OF BREED, SEX AND
2 | ramale e SediBbhDe bn " TREATMENT ON THE FEED CONVERSION RATIO OF RABBITS
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ol ES. 8 4 7 It
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CONTINUED TABLE Il Breed
i th th th th
Breed Fweek | 6"week | Tiwesk | 8week Flanders 31201 " 344013 331012 3000
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NewZedand | Mae 124§‘§i7' | 1220469 125514' ;
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.................................................. c e 8L
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Control 3.266iO.2 ¢ 351+0.2 : 355+0.1 4.14210.2 Sex*treatment
Sex*treatment Male Trzaie 344+02 | 461+0.24 5.26+0.19 5'641i°'2
Treated | 287¥00 267:0.1  298+0.1 327401 p— ' P
7 8. BT S .. "0 3014007 5314012 588+017 | OOt
Male 3.41+02 74+0.1 ' 6
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Control 5 4 a4 3 ' 7
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1 ............................. S0 SSAASRRE L LD ARSI 111 40 AR 111 S
» Male 3.44+0.2 3.62+0.0 366+01 ¢ 3.96+0.13 © 521+0.16 @ 547+0.14
5 Control — — — ] ] ] i
8 9 6 5 Femal - ! : . 5.55+0.2
S 585+00 © 3.06+0.1 | 2.79+01 = 3.60+0.1 3644016 514:058 = 508:039 00
T | pong | Treed | T TR Ty L Ty e _
e Control | 32300 7390+0.1 | 380+01 = 3.82+00 | 4394013 | 513+015 . 608+0.29 6-0650-1
6 4 - 5 8
S Br0 L 33601 314103 33205 ||PE N O ®— S Mde | 327:033 | 442103 4081034 o004
Treated | 288101  236+0.1 « 314+0. 22+0. { Mae |
0 3 ] : | 6.33+0.2
- | S, N - : | 387+0.06 : 540+020 | 6.28+021 : O3
g2 Mde c 337403 357402 | 3.27+01 | 382401 _ | 5o 0 LA 4
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TABLE IV
CONTINUED TABLE Il MEANS AND THEIR STANDARD ERRORS OF THE EFFECT OF BREED, SEX AND
TREATMENT ON THE CARCASS TRAITS OF RABBITS
It ' - —
- Slweek . 6"week . 7"week 8" week Item Carcass | Forequarter Loin H;]tcé?u
Breed o
£ Br | |
5.76+0.0
Flanders 3.93+0.10 | 5.08+0.15 | 5.56+0.14 e 5766742 U saare 41967
: : eenei || Flanders Ale | 30863:76F  “LLGT oo
New Zealand H 391i013 487i016 538i0]_6 R (| S M Fervemm st as ettt esse et et e S oshefitbertioedil
6 1004.17+ : 345.76+1118 27354+ = 470.49
3538 | a 8.842 +15.212
870:0117 o0 0 7c )
---------- 1042542
: HA010 1 4061017 | sass01s | 40T || Mae 329.43:8.72
Breed*sex Female = 324.95+12.99
et ] T | )
Flanders . Male | 38+012 | 502+0.18 | 55+0.09 p Breed* sex
Femal | 4051015 | 5131026 562027 >O%OT | Male 31145.86
Flanders .......................................................... 242 29+
New Zealand Male | 361017 | 4951024 See027  S9R02 | Female 3062641482 1 1% o016
+ 275.21+ | 473.36
Fe’;a' 4224013 | 478+021 | 507+0.11 5'139i°'0 New Male | SA786HI283 | Th15 | 49746
Zeadland 271.88+ 467.63
Treatment 343.65+19.58 15.49
2.64+0.2° 5-20%0-14 5-512io-1 Treatment llllllllllllllllllllllllllll
| R ss52e1031 | 26781
525+0.08 | 569+0.14 | 577+0.1 [ il 32, 816
a a 2 999.58+3 249.9+8
....................... Control a11 : 315.87+10.78 53
] Breed*treatment
Flanders Trete | 363:012 | 4974032 418.89+9.46
: - Flanders T e e e B
CN | armon1 51701 it
""""""""""""""""""""""" : 502.38+8.93
New Zealand TreAe | 3621022 | 43240021 51x019 | OZ AN o and * -
Con | 1020+5 | 322.32+ 255+13.
ol | 362 = 1694 4 438.6123.06
COMMO 1 4154010 | 5324012 | 5614023 002
Sex*treatment
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Tre 1065.83 | 336.8+1 266.46+ Contro
Vele ated | 4561 | 773 | 1ags | SIELZY || fB5rSS | 8062 | 052001
Con | 990.83+ | 313.1+1 247.71+ 426.06426.26 Breed* sex*treatme
trol | 6107 93 15.27 0010, nt
Tre | 107667 : 34023+ | 26917+ L—_oscoo~n Mde : 3983+894 . 7587+17 | 051+0.01
Formel ated | +3907 | 1234 g77 | 46297+168 g b
emale Con | 1008337 31863+ | 252.08+ 4158+4223 = 792+804 | 052+0.02
433.58+15.86
trol | +36.89 | 1166 9.22 =
.......................................................................................................................................................................................... 420+15.14 80+2.88 | 0.52+0.01
Breed*sex*treatment | . = :
Tre | 04838: | 29967+ | 23708+ | o0 oo 40674547  T747+104 0515001
Ve .ded | 2128 6.72 532 IR
" Con'| 900410 | 384 | D755 | g - Male 49741615  9467:308 | 055:001
% tTTO' 1(?6?)43 3?;-7171 5 5%130 o 4165+38.8  79.33+7.39 | 0.52+0.02
ks re + +11. H9.0 | o i | free——————— s s s
T Fema aed| 606 | 39 L H00SS Femal | sgaassos | 9227417 | 055:001
le | Con | 96833+ | 30599+ & 24208+ @, . 0.
trol | 13.02 411 325 3015 4403+29.81 ~ 8387+5.68 = 0.53+0.02
Tre | 118333 | 37393+ @ 295.83+
o g oAed ] +3aa | 1215 | ger | SBBHES
g Con | 99167+ | 31337+ | 247.92+
3 trol | 92.39 292 231 | 4264283973
N
Tre | 115333 | 36445+ @ 288.33+
§ Fema | aed | +2128 | 6.72 53 | 49593915
le [ Con| 104833 | 33127+ | 26208+
trol | +7097 | 2243 1774 | 490.78+30.52
CONTINUED TABLE IV
Item Gastro;lntestm i Giblets Dressing
Breed ]
Flanders - a02+1012° ¢ /8134193 1 052:0.01
New Zoatand asoss1age | B753+283 | 054:001
(S = SN R SN SR S
Male 437.85+116 = 834+221 | 0.53+0.01
Female | 431.9+17.27 | 82274329 | 052+001
Breed* sex :
Flanders Male @ 413354779 : 7873+148 | 05240
Zema’ | 407.05+19.7 | 77.53+3.75 | 051+0.01
New Zealand Mae . 462.35+17.06 = 88.07+4325 | 054+001
Zema’ 4567542603~ 87+4.96 | 053+0.01
Treatment l
€ 4409341371 | 8574261 | 053:001
ICO””O | 410.83+1433  79.974273 | 0.52+40.01
Breed*treatment
Flanders greae . 409.15+9.24 - 77.93+1.76 : 052+0.01
ICO"”O | 41125+19.15 | 78.33+3.65 | 0.52+0.01
New Zealand T 40074872 | 93474166 | 05540
ICO”"O . 428442252 0.52+0.01
Sex*treatment ! :
Male greate | 447.65+2356 | 85.27+4.49 | 053+0.01
OMMO 4161542565 | 79274489 | 052001
Female ‘clj'reaie 4522+1641 | 86.13+313 | 0.54+0.01
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