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ABSTRACT: Three hundreds and ninety six Hubbard broiler type
chicks, one week old were used to study the effect of using linseed
meal (LSM) at different levels on growth perfermance, nutrient
digestibility, carcass traits and economical efficiency of broiler
chicks. Chicks were randomly divided into six treatment groups of
66 chicks each (3replicates with 22 chicks each). Chicks of each
treatment had nearly the same average initial body weight. The first
group was fed the basal diet as control, while the other five groups
were fed diets containing either 4, 8, 12, 16 or 20% LSM. All the
experimental diets were nearly iso-nitrogenous and iso-caloric.

Results obtained could be summarized as follows.

Average percentages of digestibility values of LSM were 70.22,
71.70, 75.10, 84.40, 19.90, and 68.13% for DM , OM , CP, EE , CF
and NFE, respectively , while the nutritive values were 24.40% DCP,
55.60% TDN and 2335.00 kcat ME / kg .Live body weight of broiler
chicks and daily body weight gain during all the experimental
periods was significantly ( P < 0.1 ) decreased with increasing the
dietary LSM level more than 4%.Daily feed intake was almost
decreased significantly(P<0.050rP<0.01) by increasing the dietary
LSM during all the experimental periods. Feed conversion of broiler
diets during the starter period ( 1-3 weeks of age ) was improved by
the incorporation of LSM in the experimental diets , while during the
finisher period (3-6 weeks of age ) feed conversion values were
poorest than those recorded during the starter period. Moreover,
during 1-6 weeks of age birds fed 4% LSM diet achieved the best
feed conversion value, while the poorest ( p<0.01) values were
recorded for birds fed on the diets with 16 and 20 % LSM, Using
LSM in broiler diets up to 20% had little effect on mortality rate,
Diets contained more than 8% LSM resulted in significant (P<0.05
or P<0.01) decrease in the digestibility coefficients of OM, CP, CV
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and NFE compared with those of diets contained the lower levels (0,
4 or 8 %) or the control diet. The nutritive values of the
experimental diets ( DCP, TDN, and ME) were significantly (P<0.01)
decreased by increasing the dietary LSM level more than 8% when
compared with control and the other treatment groups. It is worthy
noting that carcass, dressing and abdominal fat weights were
insignificantly decreased with increasing dietary LSM level, while
giblets weight was increased. The present results demonstrated that
increasing the LSM more thanr 4% during the finisher and the whole
experuizental periods increased the value of feed cost /kg gain and
decreased the economical efficiency of broiler chicks,

Conclusively, from nutritionzl and economical point of view, the
LSM could be used in broiler chick dieis not more than 4%.

INTRODUCTION
Feeding cost of the pbultry

in phosphorus and considered as a
useful source of BI1,B2  niacin,
pantothenic, choline and the amino

producticn represents at least 65 %o
total cost of and reducing the feed
cost is one of the important iaigets
in pouliry production. Therefore,
a considerable attention has been
paid to use un-conventional
feedstuffs such as agro- industrial
by— products in formulating
pouitry diets to achieve a suitable
efficiency of utilization and
economic efficiency of production.

Linseed meal (LSM) s
crushed by expellers and the
de ciled remaining meal contains
25-35% protein. [t contains an
antipyridoxine  factor and a
Cynogenic  glycoside considered
anti-nutritional factors. It has a
moderate calcium content but rich

acid treptophan (Scott et al, 1982) .

The aim of this study was an
attempt to evaluate the nutritive
value of LSM and using it in
formulating broiler chick diets.

MATERIALS AND
METHODS

This work was carried out at
the Poultry Research Farm,
Poultry Department, Faculty of
Agriculture, Zagazig University,
Egypt.

A total number of 396
unsexed one week old Hubbard
broiler chicks were randomly
distributed into 6 treatment groups
of 66 chicks (3 replicates of 22
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chicks each) with nearly similar
average initial live body weight
Each treatment group was assigned
to one of the expernimental diets.
The LSM was incorporated at
levels of 0 (control), 4, 8, 12,16
and 20 % in the starter and finisher
diets all the experimental diets
were nearly isonitrogenous and
isocaloric. The composition and
chemical analysis  of  .the
experimental diets are presented in
Table 1. Chicks were floor
brooded and reared under the same
managerial and hygienic
conditions.

Chicks were wing banded
and fed on the starter diets during
the period from ! to 3 weeks of
age ( starter period ) and the
finisher diets during the period
trom 3 — 6 weeks of age ( finisher
period ). Birds were exposed to 23
hrs. Light per day, fed adl-ibitum
on mash form diet and had free
access to fresh water. Individual
body weight of chicks was
recorded at 1,3 and 6 weeks of age,
Dailly body weight gain was
calculated as final weight, g -
initia! weight, g period, day Feed
intake  data  were  weekly
recorded on a replicate basis and
daily feed intake was calculated
during each experimental period
(1-3, 3-6 and 1-6 weeks of age).
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Consequently, feed conversion
was estimated (g feed / g-gain).
Mortality daily was recorded.
Economical efficiency (EE) of
each experimental group was
calculated  according to  the
following equation:

EE % = A -B/B x100

Where A is the seliing price/ kg
and B is the feeding cost of 1 kg.

At 6 weeks of age a
slaughter test was performed using
three chicks around the average
body weight from each treatment.
The selected chicks were deprived
from feed for 16 hrs after which
birds were individually weighed
and slaughtered to complete
bleeding, followed by blucking the
feathers, then weighed. The
carcass traits studied were giblets,

abdominal  fat, carcass and
dressed weights  (dressed wetght
= carcass weight plus aiblets
weight) /100g pre slaughter
weight.

At the end of the experiment,
four birds from each treatment
were used to determine the
digestibility coeflicients of
different feed nutrients and to
calculate the nutritive values of the
experimental  diets. Also, an
indirect digestion trail was carried
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out to evaluate the digestibility
coefficients and feeding wvalues
of LSM nutrients. Birds were
housed in individual metabolism
cages. Excreta was quantitatively
collected for 5 days. Faecal
nitrogen was determined according
to Jakobson et. al.(1960). The
proximate analysis of feed, dried
excreta and LSM were carried out
according to the Official methods
A.OAC, (1994). Nitrogen free
_extract was calculated according to
Abou-Raya and Galal (1971).
Nutritive values were calculated as
total digestible nutrients (TDN)
and metabolizable energy (ME).
Metabolizable energy was
calculated as 4.2 kcal per gram
TDN as suggested by Titus (1961).

Data  were  statistically
analyzed using complete
randomized design according 1o
Snedecor and Cochran (1982). The
tollowing model was used

X =U+ B +eji

Where, Xik = any
observation, U = the overall mean,
Bi= effect of dietary treatment ( 1 =
1,2,....and 6 ) and eix = random
error.

Duncan’s Multiple Range
test (Duncan,1955) was used to
test the significance for the

comparison among means of the
experimental groups.

El-Hindawy, et al.

RESULTS AND DISCUSSION

Chemical
digestibility coefficients
nutritive values of LSM :.

composition,
and

The chemical composition
values of the LSM used in this
study was 90.40, 82.44, 3249,
407, 8673722 and 7.95 % for
DM, OM,CP,EE,CF,NFE and ash
respectively, as shown in Table 2.
The values of OM, CP and NFE,
obtained were higher than those
reported by Amber et. al (2002)
and Abbas. et.al (1990), while CF
and EE were lower than those
obtained by the same authors.
However, the present results agree
with those obtained by Mariey
(1995) and Anwar (1977). The
chemical characteristics of LSM
largely varied and that may be due
to the differences between
cultivars, environmental and soil
conditions in different geographical
locations (Karunajuwa et. al. 1989)
and also due to its oil extraction
method.

The digestibility coefficient
values of .SM were 70.22, 71.70,
75.10, 84.80, 1990 and 68.13%
for DM,OM,CP.EE,CF and
NFE, respectively (Table
2).Results obtained in this study
agree with Mariey (1995), Abbas
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et. al. (1990), Crampton, (1956),
Abou El-Soud etal.(1968) and
Abou-Rraya (1967).

The nutritive values of tested
LSM were found to be 24.40%
DCP, 55.60% TDN and 2335.00
ME kcal/kg. The ME value is
higher than that reported in the
literature which may be attributed
to the higher digestibility values
due to associative effect between
the basal diets and the tested LSM.
It was 1700 kcal/kg (Abbas, et. al.
1990), 1980 kcal/kg (Janseen, et al.
1982) and 2,200  kcal/kg
(Anwar,1977). Perhaps the energy
content in LSM is widely variable
because the variation in extraction
methods of oil from linseed.

Growth performance

Results in Table 3 indicated
that live body weight at 3 and 6
weeks of age was significantly
decreased (P<0.01) in chicks fed
diets containing more than 4%
LSM. The decrease in live body
weight increased with increasing
dietary L.SM level from 8 to 20 %.
No significant differences were
detected between groups fed 0 or 4
% dietary LSM.

Also, daily body weight gain
during the starter, finisher and
whole experimental period(1-3,3-6
and 1-6 weeks of age, respectively)
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were significantly (P<0.05 or
p<0.01) decreased by increasing
the dietary LSM more than
80rl2%. During the whole
experimental period ( 1-6 weeks of
age ), increasing the dietary level
of LSM to 812,16 and 20%
reduced daily body weight gain by
603, 7.34,1577 and 3147 9%,
respectively, as compared with the
control group.

The decrease in growth
performance of chicks as affected
by dietary LSM level may
be due to that LSM has an
amorectic effect (Raya et al,
1991 and Mariey 1995). In
addition, LSM contains several
antinutritional  factors  namely,
cyanogenic glycoside (Trease and

Evans, 1992), anti-pyridoxine
factor, (Shaible,1970), trypsin
inhibitor (El- Khimsawy, 1993),
phytic acid (Madhusudhan
and Singh, 1983),allergens

(Spies,1974)  and

(Care, 1954).

The decrease in daily feed
intake  and  crude  protein
digestibility 1n the expenmental
diets with the higher dietary LSM
levels explain the depression in
growth rate of chicks.
Results in Table3 indicated that
daily feed intake significantly

goitrogens

- (P<0.05 or P<0.01) decreased with
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increasing the dietary LSM level
during all the experimental
periods. Dunng the  whole
experimental period (1-6 weeks of
age) chicks fed 0 % LSM (control)
consumed 4.76, 7.67, 8.25, 9.03
and 15.24 % more feed than chicks
fed diets containing 4,8, 12,16, and
20 % LSM, respectively. This may
be due to the presence of different
anti-nutritive  substances in LSM
which may limit feed consumption
of diets containing high LSM
levels. Also, LSM is made from
flaxseed and so it is not as
palatable as soybean meal or corn
gluten meal (Schaible,1970).

Concerning feed conversion,
results in Table 3 during the starter
period  ( 1-3 weeks of age )feed
conversion was tmproved by the
incorporation of LSM in the diets.
While feed conversion values
during the finishing peniod ( 3-6
weeks of age ) were poorest than
those recorded during the starter
period . It is worth noting that
during the whole experimental
period (1-6 weeks of age) birds fed
on the diet contained 4.0 % LSM
achieved the best (P<0.05) feed
conversion, value followed by
those of chicks fed on 8,12 and 0%
LSM diets where as the poorest
values where recorded by birds fed
on the diets with 16 and 20%
LSM.

El-HindaWy, et al.

The results of growth
performance are 1 good
agreement with those obtained by
Mariey (1995) and Abbas et al
(1990),who reported that growth
performance of broiler chicks fed
on O or 5% LSM was significantly
better than that of chicks fed on 10
or 15% LSM meal. Raya et al
(1991} found that linseed oil meal
depressed the performance of
chicks when fed at level of 27.5 %
of the diet. Jensen et al. (1977)
reported that feeding a diet
containing 20% LSM meal to
chicks” partially counteracted the
growth depression. Richter et al
(1998) recommended that chicken
diets should not contain more than
2%, 4% linseed cake in chick diets
and pullet diets not more than 4%
linseed cake.

Mortality rate during the
whole experimental period (1-6
weeks of age) were 4.50, 0.00,
3.50, 3.03, 450 and 7.5 % for
chicks fed 0, 4, 8, 12, 16 and 20%
LSM, respectively. It seems that
using LSM up to 20% in broiler
diets had little effect on mortality
rate. El-Hawary (1975) found that
at levels of 5, 10 and 15% LSM in
growing Dokki 4 chicks diets, no
mortality was observed. Also
Mariey (1995) and Abbas et al
(1990) found that mortality was
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about 5 %, and was not related to
the dietary treatments in which
LSM level was S5, 10 or 15 % in
the diets.

Digestibility coefficients and
nutritive values:

Results in Table 4 indicated

that dietary LSM level had
significant effect (P< 0.05 or
P<0.01) on all digestibility

coefficients except EE one and
significant effect (P< 0.01) on all
nutritive values of experimented
diets. It is clear that, dietary LSM
ievel more than 8 % resulted in
significant (P<0.05 or P<0.01),
decrease  in  the  digestion
coefficient of OM, CP, CF and
NFE compared with those of the
lower levels (0, 4 or 8%) as shown
in, Tabled4,. Diet contained 4.0%
LSM  showed the  highest
digestibility coefficient values of
CP, CF and NFE, while that of
20% LSM recorded the lowest
values for  all nutrients. The
decrease in digestion coefficient
values as affected by LSM may be
due to the mucilages substances
(gummy, mucous and gelatinous)
present in linseed meal (El-Shafei
and Sharobeem ,1959) which
might affect digestibility because
of the viscous nature of wetted
material, also the mucilage
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contains a water-dispersible

carbohydrate  (Peterson  1958),
which is  almost completely
indigestible, makes the meal

laxative, cause problems of beak
the necrosis and other adverse
effects, (Mandokhot and Singh
1979 and Ravindran and Blair
1992). Also, imbibition action of
mucilage’s in gut which results in
water remove from ingesta and
then both digestion and absorption
processes are depressed (El-
khimsawy,1993).

The present results agree
with those obtained by Amber et

al. (2002) with rabbits, who
detected  significant  (P<0.01)
decrease in digestibility

coefficients of DM, OM, CP and
NFE when LSM was incorporated
in growing rabbit diets by more
than 7%.

Regarding  the  nutritive
values of LSM diets in terms of
DCP, TDN and ME. (Table 4), it is
clear that the nutritive values were
signtficantly (P<0.01) decrease by
increasing the dietary LSM level
more than 8%.The best values of
DCP, TDN and ME were obtained
with chicks fed the 4% dietary
LSM level, while the inclusion of
16% LSM in the chick diet
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recorded the lowest nutritive
values. It is of great importance
to note that the results of
the digestibility were coincided
generally with growth

performance. Chicks fed 4% LSM
level showed the highest digestion
coefficient values and best growth
performance, where as compared
to the other experimental levels.
The decrease in daily feed intake
and crude protein digestibility in
the experimental diets with the
higher dietary LSM levels explain
the depression in growth rate of
chicks.

Carcass traits:

Statistical analysis did not
reveal any significant differences
for all carcass traits (carcass,
dressing, abdominal fat and giblets
weights) of broiler chicks due to
dietary LSM level effect (Table 5).
However, carcass, dressing and
abdominal fat weights were
decreased by increasing dietary
LSM level, while giblets weight
was increased.

Results obtained in this
study are in agreement with those
reported by Mahmoud and Malik
(1986) who found that dressing
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percentage was not affected by
dietary LSM at levels 2.5, 5.0 and

7.5%.  Similar  results  were
obtained by Abbas et al (1990)
who concluded that dressing

percentage of broilers was not
affected by level of LSM in the
starter and finisher diets until 10%
dictary level.

Economical evaluation:

Results in Table 6 clearly
demonstrated that increasing the
dietary LSM level more than 4%
during the finisher and the whole
experimental periods increased the
value of feed cost/kg gain and
decreased the economical
efficiency of broiler chicks. These
results are due to the depression of
growth at the high levels of LSM
more than 4%, but not to the
increase in feed price. The lowest
feed cost’/kg gain and the best
economical efficiency values were
observed for broiler chicks fed on
the 4% LSM level followed almost
those by of the control (0% LSM)
during all the experimental
pertods.

Conclusively, from nutritional
and economical point of view, the
LSM could be used in broiler chick
diets not more than 4%, and the
higher levels are not recommended.



Table 1. Composition and chemical analysis of the experimental diets.

Starter diets Finisher diets
Linseed meal level (% ) ' Linseed meal level (% )
tngredients ( coﬂ“ml) 4 8 12 16 N 8 12 18 20
Yellow corn 67.00 §8.00 6575 6275 6025 657.00 | 7000  70.00 7000 6950 €575  63.00
Soybean meal (48%) 20.26 1800 1576 1400 1200 1000 | 1600 1300 1100 825 7.00  6.00
Linseed meal 0.00 400 800 1200 1800 2000 | 0.00 400 800 1200 1600 20.00
Broiler concentrate(52%)*  10.00 1000 1000 1000 1000 1000 | 10.00 1000 1000 10.00 10.00  10.00
Wheat bran 2.75 000 000 000 000 000 | 500 300 100 000 000 000
Coton seed oil 0.00 000 060 125 176 300 | 0.00 000 0600 026 125 200
Total 100 100 100 10 100 100 | 100 100 100 100 100 100
Delermined chemicel analysis( as fed )
ME Kcal/kg™ 2094 3013 3001 2996 2987 3008 | 3001  Zo° 2998 2689 3002 3002
. DM 9100 9100 $1.00 9000 8000 8900 | %00 07 s000 8800 6700 9180
cP 2270 2260 2250 2180 2180 2180 | 2000 19.;" 1910 1900 1920 20.00
EE 4.15 420 395 385 392 380 | 400 401 403 400 396 395
cF 3.50 350 430 420 410 400 | 410 410 420 430 450  4.80
Ash 6.30 620 600 576 S40 520 | 600 420 430 480 575 631
Cost of kg diet (p)*** 7420 7320 7420 7570 7730 7926 | TIE0 y° 750 7173 7388 7570

* Each 100 Kg of broiler protcin concentrate ( Lohmman ) consisted of 60Kg meat meal ( 53%). 30Kg fish meal
{63%) .2.5 Kg Di-calcium phosphate, 3.00 Kg caicium carbonate , 1.2 Kg Di-mcthionine. 1.3 kg salt and 2.00 Kg
vitamin mixture . It contlains 2200 kcal ME/ Kg, 52.00 % crude protein, 0.20% crude fiber. 5.50% ether extract .
7.00% calcium. 3.30% phosphorus . 1.4% methionine + cystinc and 3.00% lysine .

** (Calculated according 1o NRC ( 1994 ).

**% Based on local prices at 2000

#0027 (£)°ON I1£ 10A 52y 13V [ 3rwinz
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Tape 2. Chemical composition, digestibility coefficients and nutritive values of linseed meal.

ltems Chemical composition% Digestibility coefficients%
DM 90.40 70.22
oM 82.44 71.70
CcP 32.49 75.10
EE 4.07 84.80
CF 8.67 19.90
NFE 37.22 68.13
Ash 7.95

Nutritive value (as fed)

TDN% 55.60

DCP% 24.40

ME Kcal/ Kg 2335.20




Table. 3 Growth performance ( X + sE)of broiler chicks as affected by dietary linseed meal level during the

experimental periods

Linseed meal level (%)

Items

significance

0 { control) 4 8 12 16 20

Live body weight,g,
1-week 136.70£3.07 136.00% 3.00 137.00% 3.60 138.10% 1.80 136.20% 1.10 138.20% 4.00 NS
3-week £28.10% 6.60" 625.00% 400"  897.30% 8.00° 552701 13.00°  530.40% 11.00°  530.20% 15.00° ™
6-week 1640.10£33.00"  1649.50243.10° 1641.20% 37.20°  1520.30% 63.30°  1380.60% 26.10°  1123.70:35.00° ™
Daily weight gain,q,
1-3week 35.00% 4.00° 34,7012.80° 32.88t 5.60™ 29.57% 9.20° 28 141 7.80" 28.00t 10.70"
3-6week 46.00% 1.50° 46.50%1.90" 42.90% 16.80° 44,00t 2,00* 38.63% 1.10° 26.96£1.60° "
1-6week 38.10% 1.07° 38.30%1.40° 35.80% 1.16° 35.30% 0.94% 32,09+ 0.94" 26112097 7
Daily feedintake,g,
1-3 weeks 59,90+ 6.00° 49.70+10.00° 47.50%11.00™ 46,601 17.00° 46.10% 12.00° 4400t200° ™
36 weeks 129.00% 3.60° 130,101 5.90°  126.70%6.50° 125.20% 800" 124.30% 7.90° 11540t 590° *
1-6 weeks 102.00% 2.50° 98.10% 5.30° 85.10%1.70° 94,50 2.60° 93.70% 6.40° g7.30to060°
Feed conversion
1-3 weeks 171 0.76° 1.42% 0.60" 1.44% 0.50" 1.67% 0.60° 1.63% 0.88™ 167E0.80°
3.6 weeks 2.80% 0.60° 2.79% 0.60° 2.95% 0.70* 2.84t0.6" 3.21% 030" 443t0.40°
1-6 Weeks 270t 050 256t 1.03" 2.65% 1.13" 2,67t 0.60™ 2.91% 0.79" 3.34k069° 7
Mortality rate (%)
1-3weeks 1.50 0.00 0.00 1.50 1.50 0.00
3-6weeks 3.07 0.00 3.50 1.53 3.07 7.50
1-6weeks 4.50 0.00 3.50 3.03 4.50 7.50

* = P<0,05 R #* = P<0.01 and NS= not significant

Means in the same row bearing different letters are significantly (P< 0.05) different

P00T (£)'ON IE 10A “say oudy [ 8120307
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Table 4. Digestion coefficients and nutritive values *( X + SE)of experimental diets as affected by dietary

linseed meal level.

Linseed meal level (%)

Trait Significance
0 { control} 4 8 12 16 20
Digestibility coefficients(%)
DM 71.20% 4.20* 71.35%3.70° 71.505.90" 68.80% 2.00°" 67.40% 95.00° 66.60%2.30° *
oM 71.70% 2.40° 72.05%4.70° 72.10%5 60° 69.30% 9.00" 68.50% 4.30° 67.60t 940" *
Cp 71.90% 5.80" 72.80%7.00" 71.50%6.40% 67.60% 7.70™ 66.70k 4.40° 6640k 1.77° **
EE 89.30£ 2.10 88.7016.00 88.50%6.10 87.80% 7.30 87.60% 7.00 87.40% 1.60 NS
CF 16.80% 3.20° 17.70%4.30° 17.50£3.70* 16.02% 2.70" 13.40% 5.20° 11.20£4.80° **
NFE 77.80% 4.907 78.7043.50 77.90t10.10* 76.20% 9.30™ 74.7018.90% 73.80%2,10°  **
Nutritive values, {as fed)
ME kcal/ kg 282.36% 3.37° 291.10+4.47" 286.81% 389° 266.36% 15.63°  253.34%5.02 271.78% 580¢ ok
DC p % 14.71% 0.07° 14.39 £ 07*° 14.29% 0,05 13.42% 0.12° 13.29% 0.12° 13.96t0.13° **
TDN% 67.23% 0.15° 69.31%0.27" 68.05% 0.28™ 63.42% .48 62.07% 0.38° 84.71F0.62° **
*=PpP<0.05 |, ** = P<0,01 and NS= not Significant

Means in the same row bearing different letters are significantly (p< 0.05) different



Table 5. Some carcass traits, g /100g pre slaughter weight, ( X ¢ sE), of broiler chicks as affected by dietary

linseed meal level.

Linseed meal

Abdominal fat

Pre- slaughter Carcass Dressing Giblets weight
level (%} weight weight weight weight -
0 1646.39+ 4.46 £69.96% 1.57 76.70% 1.64 2.49%0.13 6.74£ 0.21
4 1655.71% 2.80 69.15% 0.59 74,78+ 2.98 227045 6.62+ 0.47
8 1540.52 5.77 67.67% 2.79 74.63%0.89 2.20£0.26 6.95%0.27
i2 1530.71£ 11.54  66.44x 2.14 73.771 2.38 2,00 0.48 7.30£0.29
16 1383.33% 8.81 65.44% 0.86 72.93£0.75 2101 0.24 7.49%0.19
20 1127.66£ 11.78  64.59%£0.76 72.48% 0.43 1.85% 0.31 7.89% 0.35
Significance NS NS NS NS

NS= not significant

PO0T (€)'ON I£ 19A 50y o8y [ 3120307
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Table 6. Economical efficiency of broiler chicks as affected by dietary linseed meal level.

Linseed meal level (%) .
tems 0 { control) 4 8 12 16 30 Significance
Feed cost/ kg gain, LE
1.3 weeks 1.26% 0.02 1.03+ 0.18 107+ 0.17 1.18+ 0.18 1.25+ 0.1 1241 0.10 NS
3.6 weeks 2.00% 0.05° 1.99+ 0.23° 2.10+0.23° * 2.03+ 0.17° 237+ 0.18° 3.364 0.38° *
1-6 Weeks 1.96% 0.20" 1.83+ 0.30° 1.91% 0.16° 1.94+ 0.17° 2.16+ 0.31° 2,54+ 028" *
Economical efficiency
1.3 weeks 19.04% 0.39" 45.61 +7.00° . 40.18+ 9.00" 27.11+ 3.20° 2000+ 4.50° 2088+ 6.54° .
36 weeks 30.96+ 1.10°  31.65+ 7.95" 19.04:+ 4.90° 14.28+ 5.12° 632+ 097° 391+ 230 =
1.6 Weeks 252,82+ 7.9° 27814+ 4.20° 238741 27.00° 22886+ 17.00°  168.05+ 12.00°  85.43% 10.00° -
* = P<0.05 ** = P<0.01 and NS= not significant

Means in the same row bearing different letters are significantly (P< 0.05) different
Feed cost = feed conversion x price of kg diet

Price of one kg gain = 4,20 LE
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