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ABSTRACT

One hundred and fifty day—old Hubbard broiler chicks were used to investigate
the effect of including low canola meal (Brassica campestris cv. Pactol} into broiler
diets on their perfformance, internal organs relative weights and histology of liver and
thyroid gland and economical efficiency throughout different growth stages. Birds
were fed three periodical diets; starter, grower and finisher, based on comn- soybean
meal. Canola meal {CM) was included into diets with levels of O {control}, 10%,
12.5%, 15%, and 20%.

The results indicated that, feed intake values were not affected by including
canola meal into diets at different intervals (0-21, 22-32; 33-42 day), however feed
consumption of chicks fed 20% canola was significantly lower for the entire
experimental period. Body weight gain of chicks fed 20% canola meal were
significantly lower than control ,while including cancla meal up to 15% has no effect
on body weight. Feed conversion ratio was not affected by 5% inclusion of canola
meal, however, a negative but insignificant effect was observed with level of 10%. The
relatives weight of each of dressing carcass, abdominal fat, liver, and spleen were not
affected by including canola meal into diets. Thyroid gland percentage significantly
increased due to incorporating canola meal into diets. Histological examination of liver
and thyroid gland sections showed slight changes in the hepatecytes and thyroid
follicies coincident with the level of canola meal inclusion level. In spit of included
graded levels of canola meal into diets reduced total feed cost, the net revenue value
of high inclusion level 20% (4.66LE) was lower than the control (4.9LE). As well,
European efficiency factor and Performance index showed better values for control
than canola meal feeding groups. It is concluded that 15% of CM in broiler diet is
sufficient to obtain good performance and economical benefits without adverse effects
on physiclogicai status of birds.

Keywords: Canola meal - broiler performance — physiological effects — economical
efficiency.

INTRODUCTION

In the most world countries, soybean meal is used as a main source
of protein in poultry rations and represents about one third of diet weight.
However using of soybean meal as a sole plant protein source may be
uneconomic in some countries, especially when cheaper alternatives are
present.

Canola seed is cultivated worldwide and about 33.6 miilion tons of
canola are produced for oit production in the world (FAO, 1899) due to its
high content (40%) of cif (Aherne and Bell, 1990).

After oil extraction, 17.7 millicn tons of canola meal is produced and
available for using in animal and pouitry nutrition. According to NRC (1994)
canoia meal contains 38 % crude protein and 2000 kcal ME. Although, some



EL Sayed, M. M. et al.

research workers showed an antinutritional factors in canola meal such as
glucosinolates and sinapin, (Ciska and Kozlowskea, 1998), and non-starch
polysaccharides (Kocher et al., 2000), the genetic improvement centers were
able to produce a low glucosinolates and low erucic acid strains of canola
seed (exceptionally named double zero canola).

The term of “Double Zero canola seed " is an exceptionally term because this
variety is one of the modern safe variety which containing less than 30 ymole
glucosinolates/gm. seed, and less than 2% erucic acid of total lipids content
(Bel, 1993).

Therefore the researches were intensified. to determine the most
tolerant and economicat level of these new varieties of canola meal for broiler
chicks where the recommended level reached to 25% in Summers et al.
(1993) research, but Abdallah ef al. {2003) indicated that 17% is the most
profitable level. While, Newkirk and Classen (2002) and Figueiredo et al.
(2003} indicated that 20% commercial CM could be used in broiler ration
without adversely effect on productive performance.

Recently, a large quantity of canola meal has been introduced into
Egyptian market with cheaper price than the cther plant protein sources.
Because of the previous findings concerning the possible deleterious effects
of rapeseed varieties on liver function { El-wardany and Karima, 1995 and
Maroufyan and Kermanshahi, 2003) and hypothyroid activity resulted from
goitrogens present in CM which cause lower plasma thyroidal hormone
concentration and subsequently growth performance retardation (Ei-wardany
and Karima, 1995, Kocher et al, 2000, Qiao and Classen, 2002,
Kermanshahi and Abbasi, 2006 and Taraz ef a/., 2006).

Therefore, the current study aimed to investigate the effect of
including canoia meal info broiler diets on their performance, internal organs
weight and histology of fiver and thyroid gland. As well the economical
efficiency of using canola meal in broiler diets was included.

MATERIALS AND METHODS

One hundred and fifty, day—oild Hubbard broiler chicks were randomly
allocated into five treatment groups of 30 chicks, which were divided into five
replicate groups of 6 birds each. The chicks were grown in battery cages.
Feed (mash) and water (automatic nippies) were provided ad lib. The chicks
were fed on three periodical diets, starter, grower, and finisher (Table 1)
which were formulated to satisfy broiler requirements according to NRC
(1994). Canola meal (Brassica campestris ¢v. Pactol) of 00-type was
included into diets by five levels as 0% (control), 10%, 12.5%, 15%, and 20%
as partially replacement of dietary soybean meal.

Along the fattening period, chicks were subjected to 24 hours artificial
light during the 1%. week and 22 h. during the other periods, and vaccinated
against Newcastle disease by Hitichner B1 vaccine at 3 days, and Gumboro
disease at 10 day-old, and Lasota vaccine at 17 and 24 day-old, respectiveiy.
All previous vaccines were given in the drinking water.

Productive performance data were measured for the three periods
and include feed consumption (g/bird), body weight gain (g.) and feed
conversion ratio (expressed as feed consumption / body weight gain, g).
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Table (1): composition and calculated analysis of the experimental

diets.1- starter
Ingredients (%) Control 10%CM 12.5%CM 15%CM 20%CM
Yellow com 55.88 54.38 54.20 54.07 53.30
Soy bean (44%)  25.00 15.00 12.50 10.00 5.00
Gluten (62%) 11.70 13.00 13.25 13.52 14.20
Canola meal® 0.00 10.00 12.50 15.00 20.00
Limestone 157 1.52 1.60 1.59 1.60
Di ca, ph 1.50 1.38 1.3 1.20 1.20
Premix * 040 0.40 0.40 0.40 0.40
Ol 3.40 365 3.67 3.67 3.75
Common Salt_ 0.25 . 0.25 0.25 0.25 0.25
Meth.(DL) 010 0.12° 0.10 0.10 0.10
Lysine{HCI) 0.20 0.30 0.30 0.20 0.20

Calculated analysis: ME kcallkg= 3200, c.p. (%)=23, Ca (%)=1.01, Av. Phos.
(%)=0.45, Meth. + cyst.(%)=0.94, Lysine (%)= 1.14

2- Grower : |
Yellow corn 61.25 60.45 60.25 60.00 59.23
Soy bean 44% 25.00 15.00 12.50 10.00 5.00
Gluten { 62%) 6.20 7.30 7.60 7.86 8.50
Canola meal 0.00 10.00 12.59 15.00 20.00
Limestone 1.55 1.50 147 1.47 1.47
Di ca, ph. 1.30 1.10 1.00 1.02 1.02
Premix 0.40 0.40 0.40 0.40 0.40
Qil 3.65 374 3.75 3.80 3.93
Comman Salt 0.25 0.25 - 0.25 0.25 0.25
Meth. (DL) 0.10 0.11 0.00 0.00 0.00
Lysine{ HCL) 0.30 0.15 0.20 0.20 0.20

Calculated analysis: ME keal/kg= 3200, ¢.p. (%)=20, Ca (%)=0.93, Av. Phos.
(%)=0.40, Meth. + cyst.(%)=0.80, Lysine (%)= 1.02 3-Finisher:

Yelow corn 65.87  64.80 64.45 64.00 63.60
Soybean 44% 2500  15.00 12,50 10.00 5.00
Com gluten meal 238 3.50 3.80 4.10 4.66
Canola meal 0.00  10.00 12.50 15.00 20.00
Limesione 1.38 1.15 1.24 1.30 1.10
Di ca ph. 1.00 1.01 0.90 0.99 0.99
Premix 0.40 0.40 0.40 0.40 0.40
Qil 3.52 3.69 3.76 3.86 3.90
Common Salt 0.52 0.25 0.25 0.25 0.25
Meth. (DL) 0.10 0.10 0.10 0.00 0.00
Lysine (HCI) 0.10 0.10 0.10 0.10 0.10

Calculated analysis: ME kecal/lkg= 3200, c.p. (%)=18, Ca (%}=0.80, Av. Phos.
, (%)=0.40, Meth. + cyst.(%)=0.73, Lysine (%)= 0.91

Each 1.5 kg. of premix per 1 ton of feed include: 13000000 LU. VIT. A, 3000000 I.U. VIT.
D3, 15000 mg. VIT. E, 3000 mg. VIT. K3, 2000 mg. VIT. B1, 6000 mg. ViT. B2, 3000 mg. VIT.
B6, 15 mg. VIT. B12, 10000 mg. Ca D - Pantothenate, 40000 mg. Niacin, 1500 mg. Folic
acid, 75 mg. Biotin, 100 gm. Mn, 80 gm. Zn, 90 gm. Iron, 10 gm. Cu, 1 gm. lodine , 0.3 gm.
Se, 0.15 gm. Cobait and 600 gm. Choline, where CaCo, were taken as a carrier ®

Chemical composition of CM used in present study was calculated according to chemical
analysis as shown in Table 2.
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Histological section of livers and thyroids:

Representative tissue samples from both liver and thyroid gland were
taken immediately after slaughtering, and then fixed in 10% formalin—saline
solution for 24 h. Therefors, all sampies were kept in a 70% alcohol solution
until used for preparation of transverse sections {T.S) by applying the paraffin
method technique. All sections were stained with haematoxyiin and eosin
stain, examined under light microscopes (X400) and then photographed by
using special Canon digitai camera.

Slaughter traits and samples collection:

At the end of the experiment (42 days-old), 5 birds per treatment
representing the 5 replicate groups were chosen and slaughtered to evaluate
the carcass traits as a percentage of live body weight. Carcass traits included
dressing percentage, liver, spleen, thymus, thyroid, abdominal fat, and bursa
relative weights.

The economical study was done based on the feed cost, and final body

weight price. Economical efficiency was calculated on basis of the European
Efficiency Factor (EEF) and the Performance Index (Pl) was determined
according to North {1981).
Statistical analysis: Data were subjected to one-way analysis of variance
with percentages of canola meal used as the main effect using the General
Linear Model (GLM) procedure of SAS user's Guide, (1988) according to the
following model: Yi; = u+ C; +e ;;, Where; i = overall mean, C; = percentages
of canola meal, e ; (= experimental error. Means were compared by using
Duncan’s multiple range tests at a level equal to 0.05 and 0.01.

Table {2): Chemical analysis of cancla meal (Brassica napus):

ltem of dry matter "DM"
Crude protein 38.101
Ether extract 7.151
Ash . 5.062
Crude fiber 12,301
Calcium 0.681
Total phosphorus 1.660
Available phosphorus "Calculated " 0.499
Methionine 1.355
Lysine 2.101

RESULTS AND DISCUSSION

Performance traits:

Effect of including graded levels of canola meal (CM) on performance
of broiler chicks are shown in Table (3). The values of feed intake were not
affected by including canola meal into diets at different intervals (0-21, 22-32
and 33-42). However for the entire experimental period {0-42 day), feed
consumption of chicks fed 20% canola meal was significantly lower than
control, This result is in agreement with those of Maroufyan and Kermanshahi
(2008), who showed that including high level of canola meal into broiler diet
decrease feed consumption values.
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Body weight gain of chicks fed 20% canola meal was significantly
lower than the control either at different intervais or for the entire period.
While included canola meal up to 15% has no significant effect on body
weight gain of broiler chicks. These results are in a good agreement with
those recorded by Heinz et al. {1987), who didn't observed any. differences in
body weight of broilers chicks fed diets enriched with graded levels of 00—
variety (low glucosinolates) rapeseed meal. While including canola meal Up
to 15% has no significant effect on body weight gain of broiler chicks. These
results are in a good agreement with those recorded by Heinz et al. {1987)
who did not observe any differences in body weight gain of broilers fed diets
enriched with graded levels of 00-variety {low glucosinolates) of rape seed
meal up to 15%. However, Fasina and Campbett {1997) reported that high
levels of canola meal negatively affected body weight gain of broiler chicks.
They added that the level of canola meal should not exceed 10% in broiler
diet.

Feed conversion ratio of chicks fed 20% cancla meal diet was
significantly lower than control either at the earlier age or for the overall value.
Mateo et al. (1999) observed an impairment in feed utilization of broiler chicks
fed more than 10% canola meal in their diets. As well, the current result is in
a good agreement with those of Zafar et al. {1999) who included canola meal
in broiler diets with §%, 10%, 15%, and 20%. They did not find any
differences in feed conversion ratios between control and 5% canocla meai,
which negatively affected beyond 10% level.

Table (3):Effect of feeding different levels of canola meal on

performance of broiter chicks
[ Period Control 10% CM 12.5% CM___ 15%CM 20%CM__ Sig.
B Feed consumption (g.)
P1to21d. 1016 £11.1 998 123 1009 £16.0 987+12.0  982+16.7 N.S.
|221032d. 1376 6.7 1361£11.1 1366 £10.6 13754123 13542105 N.S.

|33t042d. 1594 +7.8 1601+9.5 1504+98 15312124 15784122 N.S.
i10to42d. 39877165  3961%°x14.7 3970™+21 39542212 3015%21 =

; Body weight gain (g.)

10 - wt (g) 48 +0.43 46054  48+0.57  48:0.59 46+0.59 N.S.

i1o21d. 693:9.8° 684 £ 11.2° 6782 139" 673+14.5  £30:10.8°
{22t031d. B84 :79° B63 £3.9° 654 +137" B866£14.8° Bddxt11® ¢
‘321042d. 685+ 7.0° B77 £ °1.4% &72+142" B659+13.5° 6424133 -
Dtw42d.  2083%14.5° 2025 :20.3" 2005+26.68° 2001+27.4° 19172193 **
: Feed conversion (g feed /g gain)

P1021d. 1.4740.02° 145007 1.409+0.0%™ 1.47£0.03°  1.5520.01°
i22t032d. 2.02:0.02  2.06+0.02 2.08:0.03  2.06:0.04 2.10+0.030 N.S.
(33t d42d. 2.3320.02° 2.37:0.0<F 2.38:0,05" 2.42:0.04™ 2.4B£005 -
{1tod2d.  1.93+0.01" 1.95+0.02° 1.88+0.02°°  1.98:0.02° 2.04+002° -
%% "Means with different letters within the same row are significantly differed,
* p<0.01 **p<0.05 N.S. non significant difference

Generally, the current study revealed that, the low glucosinolate type
of canola meal can be includec nto broiler diets up to 15%, beyond that it can
cause deleterious effects or oroiter performance . This deleterious effect of
canola meal may be relatec partly 10 its high content of crude fiber 12.3%
(Tacle 2) and non-starch poiysaccharides (Slominski and Campbell, 1990
that increased the viscosity of digesta and reducing subsequently nutrients
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digestion and absorption (Ammison, 1991; Abdallah et al. 2003). As well, the
presence of low glucosinolates level (less than 30um/g as reported by Bell,
1993) could cause significant antinutritionai and toxic effect (Elwinger and
Saterby 1980), in addition to reduce feed intake ( 0-21day) which assured
reflect on growth rate especially at the early stage of growth ( Newkirk and
Classen, 2002).

Dressing carcass and some internal organs:

Relative dressing carcass and internal organs weight are shown in
Table {4). Dressing carcass percentages were not affected significantly by
including canola meai into diets. This result disagree with those of Abdallah et
al. (2003) who observed a significant reduction in dressing weight of broilers
fed more than 17% canola meal. This disagreement may be related to the
differences in canola meal type, and experimental conditions in both studies
and the level of CM used.

Abdominal fat percentages were not affected by including canola
meal into broiler diets with the exception of 20% Ilevel that increased
abdominal fat. This result disagree with the result of Abdallah et al. (2003)
who observed a significant increase in abdominal fat of broilers fed different
graded level of canola meal. This disagreement may be related to the fat
content of canola meal that depends upon extraction methods of canola
seed. Liver weights were not affected by treatment.

Both of thymus and spleen were not affected by feeding canola meal
‘as well bursa weight was not affected except at 20% canola meal level. Qiao
and Classen (2002) did not find any effect on bursa or spleen weight due to
feeding canola meal. While Slominski and Campbell, (1991) reported that
lymphoid organs could be affected by canola meal). .

Thyroid gland percentages were significantly increased due to
incorporating canola meal into broiler chick diets. This result are in harmony
with those recorded by Nassar and Arscott (1986), Stominski and Campbel!
(1990), and Kinal et al. {1994), that canola meal cause enlargement of thyroid
gland. They attributed this enlargement to the presence values of
glucosinolates, which ieads to hyperthyroidism and alter the ratio between T3
and T4 in the blood.

Table (4): Dressing percentage and the relative weights of some organs
in broiler chicks for different levels of canola meal:
Item Control 10% 125%CM 15% CM 20%CM Sig.
(R) CMR1) _ (R2) (R3) ___ (R4)_
Dressing % 71.89+0.33 72.56 £0.60 72.83+1.68 71.68+0.7 71.89:0.9°N.S
Abdominal fat % 2.31°£0.24 259°:0.23 2.22°40.33 2.15%:0.3 3.03°10.3¢*

Liver % 240$0.23 2812026 3.0120.34 3.12:0.4 257 t0.09N.S.
Thyroid % 0.012°40.0 0.018%+0.0 0.018%+0.0 0.016°£0.00.022° +0.(*
Thymus % 0.78 t0.14 0.78 0.08 0.51:0.04 0.6120.2 0.78 0.11N.S.
Bursa % 0.18°:0.07 0.18°:0.01 0.20°0.04 0.19°+0.1 0.26° +0.0"
|Spleen % 0.13#0.01 _0.12+0.01_ 0.1120.02 0.1420.1 0.14 :0.02N.S.

, Means with different letters within the same row are significantly differed.
= p<0.01 N.S. non-significant difference
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Histological examination of liver and thyroid glands:

Histological examination of liver (Fig. 1) showed a normal cellular structure of
hepatocytes in the control and in the 10% canola treated group. However, a
slight enlargement of the hepatic central vein accompanied with several
necrotic areas was observed in birds group fed on 12.5% CM. The high
inclusion rates (15 and 20%) showed signs of liver infiltration along with
hepatocytic atrophy and dilated bile ducts. This histological changes were
more relevant in the 20% CM group, however, no signs of hepatocytes
damage or bile system was occurred during the whole experimental period
for all groups.

Control 10% CM 12.5% CM 15% CM 20% CM
B= bile duct, CV=central vein, H=hepatocyte, F=fibrotic area, N=necrotic area.

Fig. (1): T.S. in the liver tissue of broiler chicks fed different levels of
canola meal :

Regarding to the histology of thyroid glands Fig. (2), it is clear that
the functional units (thyroid follicles) in the 10% CM group was slightly
enlarged but with a considerable amount of colloidal material present within
the follicles. Beside, the lining epithelial cells were somewhat columnar in the
appearance indicative of euthyroid status. However, the thyroid follicle of the
15 and 20% CM groups showed a considerable structural changes including,
polyhederal appearing , diameter increase, cubeidal epithelium linning
(especially in the 20% CM group) and an accumulation of colloid in the
follicle. There is also some intra-thyroidal fibrotic areas due to the
agumentation of the connective tissue fibers in between the thyroid follicles.

It appears from the results that the CM has non-toxic deleterious
effect on liver and thyroid function when the inclusion rate mounted 12.5 up to
15%. This may be due to its low content of glucosinolates and eurucic acid
which support the recent finding that CM, especially Brassica Napus (Pactol
variety} had low glucasinolates and eurucic acid content (Bell, 1993).

Hepatic damage and thyroid dysfunction which were observed in our
study by higher inclusion rate of CM (especially 20% and to lesser extent
15%) may reveal the incidence of a very low goitrogenic effects which may
result from glucosinolate substances liberated as from hydrolysis. Many
authors reported this effect by using various rapeseed varieties that causes
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elaboration of some goitrogenic compounds including nitrils, isothiocyanates
and the goitrin compounds (A5- vinyl-2- oxazolidinthione, OZT). These
compounds were the most limiting factor(S) for higher inclusion rates of CM
in broiler diets (El- Wardany and Karima, 1995; Janjecic et al., 2002, and
Kermanshahi and Abbasi, 2008).

. '-‘-.'!-

g ¥ .3

| VRER ) ; TR AL
Control 10% CM 15% CM 20%CM
CT = connective tissue cells, CO=colloid, TF=thyroid follicle
Fig. (2):T.5. in the thyroid glands of broiler chicks fed different levels of
canola meal:

Economic efficiency: Economic efficiency of including canola meal into
broiler diets is shown in Table (5).

Table (5): Effect of canola meal levels on economic performance of
different broiler chicks.
Control 10% CM 12,5 %CM 15%CM  20%CM

s R R1 R2 R3 Rd
Totzl feed costh broiler (L.E.) 5.56 5.27 5.23 5.09 492
Fixed cost (L.E.) 220 2.20 220 22 22
Total cost T.76 T.47 .43 .29 7.12
Final body weight \ { kg) 21 207 2.05 2.05 1.96
Livability % 95.00  95.00 96.00 98.00 97.00
Selling price\ kg live weight(L.E.) 6.00 6.00 6.00 6.00 6.00
Selling revenue L.E. 12.86 12.42 1231 12.28° 1174
Met revenue \ chicks L.E. 4.30 485 4,88 5.00 4,66
Economic efficiency 0.63 0.68 0.65 0.68 0.65
Cwerall feed conversion ratio 1.85 1.51 1.83 1.93 1.80
Livability % x final weight (L.E.) 2,00 1.96 1.97 200 1.20
European Efficiency Factor (EEF) 25263 245.25 243.14 24772 22T .82
Performance index [ Pl) 111,68 108.42 106.37 106.16  95.64

L.E. = Egyptian Pound

Selling revenue/ chick = selling price kg live weight X average final body weight of chicks
x livability (100

Wet revenue / chick = selling revenue - (total feed cost + price of day - old chicks)

Fixed costs = price of one - day chick L.E.+ Medication

Economic efficiency = Net revenue\ chick L.E.! total costs.

EEF= Livability (%) x live weigh (kg)
Age (day) x feed conversion ratio

Pl=Live body weight (kg)/feed conversion X 100

X100
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In spite of included graded levels of canola meal into diets linearly
reduced total feed cost, the net revenue value of high inclusion level 20%
(4.66L.E.) was lower than control (4.9L.E.). This may be attributed to the
impairment in the efficiency of feed utilization (1.99) at this level of inclusion
compared with control (1.83).

Similar result was obtained by Abdallah et al. (2003) who observed a
reduction in net revenue of broiler chicks fed more than 17% canola meal
under Egyptian conditions.

This result was ensured by determinining the European efficiency
factor and performance index which showed the overcome of control diet on
canola meal diets.

REFERENCES

Abdallah GM., , MA,, M., Sayed, S.A, Ali, and S., Abo EL-Wafa. (2003).
influence of replacing soybean meal with full - fat canola seeds or
canola meal on broiler performance . Egyption J. Nutrition and feeds
(special issue): 6; 115 - 125.

Aherne, F. X.and Bell , J.M. (1990).Canola seed: full-fat. Pages 79 - 90 in
P.A. Thacker and R. N. Kirkwood, eds. Non-traditional feed sources for
use in swine production. Butterworth Publishers,Stoneham, MA.

Ammison, GM. (1991). Relationship between the levels of soluble non —

starch polysaccharides and apparent metabolizable energy of wheat -

assayed in broiler chickens. J. Agric. Food Chem. 39: 1252 — 1256.

Bell, J.M. (1993). Factors affecting the nutritional value of canola meal: A
review, Can, J. Anim, Sci. 73: 679 - 697,

Ciska, E., and Kozlowska,H. (1998). Glucosinolates of cruciferous
vegetables. Potish J. Food Nutr. Sci., 48:5-22,

El-Wardany, |. E., and S. M. Karima (1995). Thyroid function and plasma
enzyme activities as indicators of liver damage in broilers fed various
rapeseed products. J. Agric. Sci., Mansoura Univ.

ELwinger,K.,and Saterby,B.(1986).Continued experiments with rapeseed
meal of a Swedish low giucosinoiate type fed to poultry1Experiments
with broiler chickens.Swedish-Journal-of-Agricultural-Research1:27-34.

FAQ STAT Agricultural data (1998). Food and Agriculture Organization of the
united Nations, http: apps. Fao. Org/defanitt. Htm. Accessed
September 29,1999

Fasina, Y. O, and Campbell, G.L. (1997). Whole canola/pea and whole
Canola /canola meal blends in diets for broiler chickens. 2.
Determination of optimal inclusicn levels. Can. J.Anim.Sci. 77; 185-190

Figueiredo D.F., Murakami A.E., Pereira M.A. Dos S., Furlan A.C., and Toral
F.L.B. (2003). Performance and duodenum mucous morphometry of
broiler chickens fed canola meal, during the starting period. Revista
Brasileira de Zootecnia. 32 (6): 1324 - 1329, ’

Heinz, J., Engrer K. H., and Schoffel H.J. (1987). Erndhrungphysiclogische
Bewertung von  Rapsextractionsschrot  00-Qualitdtssorte  in
Broilerwachstumversuch. Proc.7" Intern.Conf.Rapeseed, Poznan,
Poland.

8177



EL Sayed, M. M. et al.

Janjecic, Z., D. Grbesa, and S. Muzic (2002). Influence of rapeseed meal on
productivity and health of broiler chicks Acta Veterinaria Hungarica 50:
1, 37-50,

Kermanshahi, H. and Abbasi A. R. (2006). Replacement value of soybean
meal with rapeseed meal supplemented with or without a dietary NSP-
D grading enzyme on performance, carcass traits and thyroid
hormones of broiler chickens. inter. J. of Poul. Sci. 5: 10, 932 - 937.

Kinal, S., Fritz, Z. and Schleicher, A. (1994). The effects of low glucosinolate
rapeseed varieties Leo and Mar on the performance of Starbro and
Vedetta broiler chickens. Journal of Animal and Feed Sciences. 3:
207-213.

Kocher, A., Choct, M., Porter, D., and Broz, J. (2000). The effect of enzyme
addition to broiler diets containing high concentrations of canola or
sunflower meal. Poult, Sci., 79: 1767-1774.

Maroufyan, E., and. H. Kermanshahi. (2006). Effect of different levels of
rapeseed meal supplemented with caicium iodate on performance,
some carcass fraifs, and thyroid hormones of broiler chickens.
internationai Journal of Poultry Science 5: 11, 1073-1078.

Mateo, C.D., Centeno, J.R., and Carandang., N.F. (1999). Performance of
broilers fed rations containing canola meal. Philippine-Journal-of-
Science. 128; 2, 95-107; 15 ref.

Nassar, A.R., and Arscott, GM.H. {1986). Canola meal for broilers and the
effect of a dietary supplement of iodenated casein on performance and
thyroid status. Nutrition Reports International.34: 5,791.

Nationai Research Council. (NRC). {1994). Composition of pouliry feed stuffs
Nat Acad. Sci. Washington, D.C.

Newkirk, R. W. and Classen, H.L. (2002). The effect of toasting ¢anola meal
on body weight, feed conversion effeciency and mortality in broiler
chickens. Poultry Sci. 81:815 - 825.

North, M.O. (1981). Commercial chickens. Production Annual 2™ edition, Av.,
publishing company L.N.C., west post. Connecticut, USA.

Qiao, H. and H.L. Classen. (2002). Dietary sinapic acid does not affect
growth and organ weights of broiler chickens. Poultry Science Annual
Meeting Abstracts Postal 79 (Supplement 1), page25.

SAS Institute. (1988). SAS User's Guide. SAS Inst. inc.Cary, NC.

Slominski, B.A. and Campbell, L.D. (1990). Non - starch polysacchrides of
canola meal: Quantification, digestibility in poultry and potential benefit
of dietary enzyme supplementation. J. Sci. Food Agric. 53 : 175 - 184.

Slominski, B.A. and Campbell, L.D. (1991). The carbohydrate content of
yellow - seeded canola. Pages 1402 - 1407 in proc.8th Int. Rapeseed
congress, Saskatoon, SK.

Summers. J.D., Spratt, D. and Bedford, M. (1993). Suiphur and calcium
supplementation of soybean and canola meal diets. Can. J. Anirm. Sci.
72:127 -133.

Taraz, Z., Jafali S. M. A., and Rafeie F. (2006). Effects of replacement of
soybean meal with rapeseed meal on organs weight, some Blood
biochemical parameters and performance of broiler chicks.
International Journal of Poultry Science 5: 12, 1110-1115.

8178



J. Agric. Sci. Mansoura Univ., 32 (10), October, 2007

Zafar, |, Barque A.R., Shahidi R., Ahsan U., Tanveer a., Idrees Z., and
Rasool S.A. (1999). Effect of different levels of canola meal as soybean
meal replacement in broiler rations. Pakistan-Journal-of-Agricuitural-
Sciences. 36: 3-4, 132-136.

$s—iad a0 o Bl palll CuSUisl 4 of guuadll Clikall g ALNY 1Y)
Y oASH S e Adlide Gl ghns
3 imaa el A cuald) edee (Chail o gl edlad ¢ L ihias deas
Aall (A3 80 pual )
AL — (uadi (e daala = Ao 30 LIS =l gl 21GH ad
JoSh g 5" Y S o e Ailiae by sl gl 8 A8 padd Dy el w3a oyl
pall S G elW) o Y i g€l y Sy W) Smen e g yind) pmidial
Ad 5o 3Ky 4 al 5aaly AN s dioagh o g il lae Yl e il 50
DS Vo A il Chasaiad Laall DSBS die 8 Y GIEH i Gl dalaliY! e Sl
Sl e @ 5 il Al - alie (salall) Al BBe T e Lt W a g jec o
VARSVALRYAR N RPARNY TS BTSRRI PR U U UV T L0
JRE I T VAW
Laiw 710 Js sadll CuS 300 3 Y S0 can 7)ot Aot 30 oDy i o
NS S AY 5 g e Mah oDLGWYT Jane B jaliad s oS
pnll 53y b5 piee AT ol aalll CuSUS FDe A 7Y Ay Y AISH S )
sl 5y e Cotalaall B A5 ollia 0% ) Ly
SNy ) aube D HEE @ peds 81 V0 daud Y ASH ALLL HT A 3D Bsadl Y aes .
AuSESH 2028 (BTN (g sa aladTal (e Ay (Ragia e
Ao adail el ¥ )y dazdl Cliia o Y ol causl (5 gine 0 @llia 0K A
coadl CuSEC B Y ST ABLY ani 4 pall Saall ol () el
o VI Gl QIS Sl | yatisd] e pe il A Cinain g AaleaBBY1 5 SH S e
e sanalt b Alile o B OIS (ania £,1T) WS LY g fa e S0l CuSIKH
(4sa £,9) Jymsh
giw1&]):\.ﬂ|@J»J@‘J@)ﬂ|3wl\;lbu:ﬁj@)%wl_)ﬂ;ﬂl;}ac_.&'l.
e Al T il o3a Gas S Al Zilleay sall Bl WA il S
Y S o Al 5 g
S GDe N %Yo Jua Y SiSH CanS Al AlSal b Al Cuals Sy
R g 3 LS gl el gh Ziaad g0 2 ol y a0 el o ) saal] aall
sl e e e

8179





