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Abstract :

The experimental work of the present study wasie@drout at the Poultry Research Station,
Poultry Department, Faculty of Agriculture, Fayoumiversity. This experiment was conducted for 12
weeks to evaluate black sediigella sativa) (BS) as natural feed additives for laying hensofalt
number of 180 Hy- Line W- 36 laying hens 49 weekd were used. The hens were randomly
distributed into 15 groups of 12 birds each. Eaabug was subdivided into 12 replicates (one hen /
replicate) and assigned randomly for one of theegrgental diets.

The experimental treatments were as follows:-

Hens were fed 14.75 % crude protein (CP) am#&a diet (D1).

Hens were fed 13.25 % CP (adjusted methio&ilysine) (D2).

Hens were fed 13.25 % CP (non adjusted mdttecf lysine) (D3).

Hens were fed 11.75 % CP (adjusted methio&ilysine) (D4).

Hens were fed 11.75 % CP (non adjusted mdttecf lysine) (D5).

Hens were fed D1 + 1% black seeds.  .Hefds were fed D2 + 1% black seeds.
. Hens were fed D3 + 1% black seeds. = Hef®s were fed D4 + 1% black seeds.
10.Hens were fed D5 + 1% black seeds. drishivere fed D1 + 2% black seeds.
12.Hens were fed D2 + 2% black seeds. di3shivere fed D3 + 2% black seeds.
14.Hens were fed D4 + 2% black seeds. dishivere fed D5 + 2% black seeds.
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Results obtained could be summarized in the followq:
1-There were significant differences among treatmemt®roductive performance except, egg
weight (EW), crude protein conversion (CPC) aneé Ibody weight gain (LBWG). Higher, dietary
protein levels had a positive effect on average mogluction (EP) and egg mass (EM) of layers.
Average feed conversion (FC) and caloric conversatio (CCR) improved significantly as dietary
protein levels increased. BS level had insignifteeffects on productive performance.
2-There were significant differences in egg qualityomg all dietary treatments, except, yolk color
and shell %Yolk index% and Haugh unit values significantly ieased as dietary protein levels
decreased. Hens fed diet containing 2% BS had highell thickness. Laying hens fed diet
containing 1% BS had higher yolk index. Hens fezt dontaining 0.0% BS had higher shape index.
3- Black seeds supplementation had significant effeat serum calcium, triglycerides, AST, total
protein and phosphorus values. Calcium and phosghalues of serum significantly reduced as
dietary protein levels decreased.. Hens fed dietacoing 1% BS had higher ALT level.
4- No significant effects on immune response as @tresdifferent treatments supplementation was
found in laying hen diets throughout the whole ekpental period except hemoglobin. Level of
CP% insignificantly affected all immune responsecept, secondary immunity response,
hematocrit% and white blood cells values. Regardimgsecondary immunity response, values
significantly increased as dietary protein levetcréased. There were insignificant effects on
immunity response during all experimental periodept, hemoglobin%. It is clear that hemoglobin
value was significantly decreased as black seexldencreased.
5- Hens fed diet 3 gave the best economical andvelafficiency values being 1.324 and 101.5 %,
respectively. The rate of change in the relativieiehcy varied between —50.87 to +1.50 %.

Key words: Black seeds, crude protein, productive performaserim constituents, immune
response, laying hens.



INTRODUCTION

In this century the medical properties of blackds@®S) have some consideration.
Nowadays, there is an increase demand for usingaheal biological feed additives which
Is produced from fermented extracting of some hentd edible plants instead of using
synthetic drugs. Although, good results were olg@iwith synthetic drugs for production
and physiological studies, it has some adversectsffeuch as their residual problems in
tissues and eggs of birds. While, using naturdbbioal feed additives is hot accompanied
by these problems. Black seedidella sativa) is becoming commonly used for medical
purposes. Many workers have isolated and identiBethe active materials known as
nigellone Mahfouz and El-Dakhakhny, 1960Q; thymoquinone Kl-Dakhakhny,
1963 and thymohydroginoneE(-Alfy et al., 1975. These compounds are well known
for their antibacterial, antifungal, antihelminthicantineoplastic, antidiabetic,
bronchodilator, immune enhancing and antispasmetiects Khodary et al., 1996
and EI-Ghamry et al., 1997).

Gad et al. (1963) studied the chemical composition of BS They fouhdt tBS
contained 26.6% oil of which the major fatty acisre linoleic (64.0%) and palmitic
(20.4%) acidsBabayan, et al. (1978) reported that BS have 21.0% protein, 35% fat and
5.5% nitrogen free extract, where@lsdel-All and Attia (1993) found that BS have 38.7%
crude fat, 21% crude protein, 13.9% crude fiber9% starch, 6.0% soluble sugars and
4.9% ash, and it was considered as a good sourceratéin, phosphorus, calcium,
potassium, magnesium and sodium.

Adding black seeds to poultry diets resulted in rnowng body weight in
laying hens El-Kaiaty et al., 2002, in growing and laying Japanese quadeeil,
1996 improved feed conversiorAbdo, 1998 and Tollbaet al., 2005. Khodary et al.
(1996)found that feeding Balady hens a diet containifg@dif freshly crushed BS for
65 successive days resulted in significant incredsegg production meanwhile 3% of BS
in the diet elicited a significant decrease in gmgduction in hens. Soltan (1999)
concluded that the addition of 1% BS to the dietgofil improved egg production
percentage (EP%), egg mass (EM) and feed convefison However, dietary BS had no
effect on the average egg quality parameters (yakd albumen weight,
yolk / albumen ratio and yolk index) as comparedhwiontrol group. Moreover, BS
addition had reduced the concentration of serumeskerol and triglycerides in Pekin
ducklings Mandour et al., 1995 and El-Bagir.et al., 2006.

For greatest economy, dietary formulation shouldnapt to combine protein sources
that will be complete as possible in amino acid&)at a minimum total percentage of
crude protein (CP) in the diet to promote optimargy and protein intake or to supplement
low protein diets with synthetic AACable and Waldroup, 1991) Also, supplementing
low protein diets with natural feed additives magy @n alternative way to cut feed cost
down to the minimal levels. In practical poultryeti; methionine is the first limiting AA
followed by lysine. Therefore, supplementation @thionine and lysine to practical poultry
diets should increase the efficiency of proteinliaation and result in a reduction of
nitrogen excretion.

Lowering the crude protein of the laying hen dieist only reduces nitrogen
consumption but also means that less unutilizetbgein is excreted. Matching dietary
protein and amino acids levels to the productioquirement of laying hens is another
important mean of reducing nitrogen emissions axaietion. The only practical way of
reducing the crude protein of layer diets is bypementation with specific essential AA,
which are available from industrial production. §dty, matching the dietary protein and
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AA supply to the animals needs will result in ma#icient utilization of the amino
nitrogen. Also, lowering nitrogen losses via exare&till be less stressful for the birds
metabolism. Finally, a marked reduction in the emwmental pollution through nitrogen
emissions will be realizedakout (2000).

The response by the laying hens to dietary prd@ials has been controversial for
many years. Several workers reported that dietesiem levels have the greatest effect on
laying hen performance, dietary protein content &dasuch consideration due to its high
cost and its great effect on the production parareetf laying hensFernandez et al.
(1973) reported that increasing dietary protein leveltoincrease in egg production %.
Also, average egg weight of layers increased asrgig@rotein level increasgdummers,
1993) Moreover,Calderon and Jensen (1990pbserved an improvement in FC due to
increasing dietary protein level. In this respesngelovicova (1994)found that a low-
protein diet containingl4.1 and 14.7% CP reduceerage daily feed intake (FI) and
improved FC. AlsoAbd-Elsamee(2005) showed no significant differences in Fl values
due to the use of different levels of methioninéaying hen diets.

Glick et al. (1983)showed that diet deficient in protein (33% of reguonent) could
reduce numbers of lymphocytes in the thymus of kems. However, the responses are
varied by strain(Manzoor et al., 2003) environment, stress, production state and health
status. Thus, protective immune responses requingpply of nutrients at the appropriate
times and amoun{@&umphrey et al., 2002).

The present study aimed to evaluate the effects®eié dietary supplementation of
black seedsNigella sativa) with different levels of crude protein on someoguictive
performance, egg quality, physiological parameterd economical efficiency in Hy-Line
W36 layers at the last stage of production.

MATERIALS AND METHODS

The experimental work of the present study wasie@dmut at the Poultry Research
Station, Poultry Department, Faculty of AgricultuFayoum University from April to July
2003

A total number of 180 Hy- Line W- 36 laying hens w8eks old were reared under
the same management conditions in egg productidtertes. The hens were randomly
distributed into 15 groups of 12 birds each. Eaatug was subdivided into 12 replicates
(one hen / replicate) and assigned randomly for @inthe experimental diets. The basal
diets were formulated to satisfy nutrient requirateeof laying hens according to the strain
catalog recommendations (14.7 CP% and 2770 ME, IK/ &&). This experiment was
conducted for 12 weeks to evaluate of black seddgl{a sativa) as natural feed additives
for laying hens.

The experimental treatments were as follows:-

Hens were fed 14.75 % crude protein (CP) am&al diet (D1).

Hens were fed 13.25 % CP (adjusted methiofihysine) (D2).

Hens were fed 13.25 % CP (non adjusted madtieasa lysine) (D3).

Hens were fed 11.75 % CP (adjusted methiofitysine) (D4).

Hens were fed 11.75 % CP (non adjusted matieas lysine) (D5).

Hens were fed D1 + 1% black seeds. 7. Hens were fed D2 + 1% black seeds.
. Hens were fed D3 + 1% black seeds.  .HeBs were fed D4 + 1% black seeds.
10.Hens were fed D5 + 1% black seeds. diisHvere fed D1 + 2% black seeds.
12.Hens were fed D2 + 2% black seeds. di3sHvere fed D3 + 2% black seeds.
14.Hens were fed D4 + 2% black seeds. disHivere fed D5 + 2% black seeds.
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The composition and chemical analyses of the empmrial diets are shown in
Table 1. Artificial light was used beside the nofnday light to provide 16-hour day
photoperiod. Feed and water were providetl libitum. Individual body weights were
recorded at the beginning and at the end of thdystucalculate body weight changes. Egg
shape index %Carter, 1968) and yolk index %4Well, 1968)were calculated. Data on egg
production (EP), egg weight (EW) and feed intak® (#ere recorded weekly and feed
conversion (FC) was calculated. Mortality was releor daily. No mortality of birds were
recorded during the study period. Egg quality messents were determined monthly on
eggs of the last three days. Representative egglsarftom each treatment were collected
monthly throughout the experimental period in oredetermine egg and shell quality.

Egg shell thickness, including shell membranes, nvaasured using a micrometer at
three locations on the egg (air cell, equator, simap end). Haugh unit score was applied
from a special chart using egg weight and albuneight which was measured by using a
micrometer according tblaugh (1937).The egg yolk visual color score was determined by
matching the yolk with one of the 15 bands of th861, Roche Improved Yolk Color Fan”.

Four hens of each group at 54 weeks of age weeetey in wing vein by 0.2 ml of
sheep red blood cells solution (SRBCs 9% suspepsemd the blood samples were
collected from the wing vein of these birds afteeoveek to determine SRBCs primary
immune response. The same birds were reinjectéd aeeks of age and the blood samples
were collected from these birds after 5 days tcemi@ine SRBCs secondary immune
response in serum and determine the serum comgstuerom these birds, blood sample
were put in tubes containing heparin to determimeehiematological parameters. Packed cell
volume, PCV and red and white blood cells coum#Cs and (RBCs), according to
Bauer (1970) Serum constituents were determined commerciaiggukits, total protein
(Weichselbaum, 1946);albumin Dumas and Biggs, 1972)globulin concentration was
calculated as the difference between total proéeid albumin ; hemoglobin/(introbe,
1965)cholesterol  Allain, 1974); triglycerides Wahlefeld, 1974); aspartate
aminotransferase (AST) and alanine aminotransfe(@4d) (Reitman and Frankel,
1957); calcium (Lehman and Henry, 1984); glucose Howanitz and Howantitz, 1984);
phosphorus@oodwin, 1970).

Antibody response against SRBCs were measured mmseusing micro
haemagglutination technique as describedrbynamoto and Glick (1982) and Dix and
Taylor (1996). The titers were expressed as the log 2 of the ne#b of the highest
dilution giving visible agglutination(Atta et al., 1998)

To determine cutaneous basophil hypersensitiviBHLTresponse, three hens from
each group were randomly selected at 61 weeks ef aagl injected with 0.1 ml of
phytohaemagglutinin —P (PHA-P) (100 pg / ml) suboebusly in the right toe web,
whereas, 0.1 ml saline was injected subcutaneaunglye left toe web which served as the
control. The thickness of both toe webs were measur mm using a micrometer at 24 hr
after injection. The CBH response was calculatediescribed byAtta et al. (1998) as
follows: Thickness of right toe web (PHA-P respgnsd@hickness of left toe web (saline
response).

Economical efficiency of egg production was cadtetl from the input-output
analysis which was calculated according to theepot the experimental diets and eggs
produced. The values of economical efficiency waalkeulated as the net revenue per unit
of total cost. Analysis of variance was conductedoading toSteel and Torrie (1980).
Significant differences among treatment means veeqgarated using Duncan’s multiple
range tes(Duncan, 1955).



RESULTS AND DISCUSSION
Laying hens productive performance:

Theeffect oftreatments on egg production (EP%), egg mass (E§t) weight (EW),
daily feed intake (FI), feed conversion (FC), crugtein conversion (CPC), caloric
conversion ratio (CCR) and live body weight gaiBiG) are shown in Table 2. There
were significant differences £0.01) among treatments in productive performanaeeatx
EW, CPC and LBWG. It is clear that laying hens &ehtrol diet had higher EP and EM,
whereas, those fed diet 14 (11.75 CP%+ AA +2% Bf) lower EP and EM during the
experimental period. Laying hens fed diet 8 (13@3%- AA +1% BS) had lower FlI,
whereas, those fed diet 13 (13.25 CP%- AA + 2% B&Y higher FI during the
experimental period. Laying hens fed diet 11 (14 +2% BS) had better FC and CCR
values whereas, those fed diet 14 (11.75 CP% + &8 BS) had worst FC and CCR
values.

Concerning level of CP% (Table 2), there were sigamt effects (R0.01) on EP,
EM, FC and CCR during all experimental periods. higdietary protein levels have a
significant and positive effect on average EP% BRtof layers. In this connectiomoran
et al. (1980) Summers (1993) and Bunchasalet al. (2005)reported that, EP increased as
dietary protein levels increased. Howevérahim et al. (2007)noted that EP percentage
was not affected significantly by feeding differ@motein levels.

There were no significant differences among treatsi@én EW and daily Fl. Similar
results were obtained lyeeson and Caston (1997and Ibrahim et al. (2007)who noted
that dietary protein levels had no significant effect Bhvalues. HoweverDoran et al.
(1980) Summers (1993), Bunchasaket al. (2005) and Ibrahim et al. (2007) reported
that, EW increased as dietary protein levels irszda

Average FC and CCR improved significantly as dietprotein levels increased.
These results disagreed wlitirahim et al. (2007)who noted that dietary protein levels had
no effect on efficiency of feed utilization.

The results indicated that BS level had insignifiiba affected productive
performance (Table 2). Results of LBWG agree withse ofEl-Kaiaty et al. (2002),
Radwan (2004) and Moustafa (2006who indicated that average LBWG was not
significantly affected by any level of the BS. Réswf EP was agree witkhodary et al.
(1996) in Balady ckickensSoltan (1999)in quails andEl-Kaiaty et al.(2002)who found
that using BS in laying hen diets at 2% level hacdeffect on EP, whileMoustafa (2006)
showed that addition of BS to laying hens dietsificantly increased EP.

Results of EW and EM disagree wili-Kaiaty et al. (2002) who reported that
inclusion of 2% BS in laying hens diets insignifitig improved both of EW and EM. Also
Khodary et al. (1996) showed that addition of BS to laying hens dietgnisicantly
increased EW. The present results agree with tlods&l-Kaiaty et al. (2002) and
Moustafa (2006) who reported that there were no effect of suppidate BS on Fl,
however Nofal et al. (2006) noted that FI was significantly decreased by dyetar
supplementation of 0.75 and 1.5% crushed BS eitheontinuous or intermittent groups
compared with control grousoltan (1999)and Sedaros (2000)n Japanese quaikl-
Kaiaty et al. (2002)in Balady chickens anblloustafa (2006)observed that addition of 2%
BS in layer diets improved the FC.

Concerning level of AA% (Table 2), there were sigaint effects on EP, EM, FC
and CCR during all experimental periods studiedusidd AA levels have a positive effect
on average EP and EM as well as on average FC @il d layers. These results agree
with Harms et al. (1990), Schutteet al. (1994) Liu et al. (2005), Narvaez-Solartegt al.
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(2005)and Wu et al. (2005)who reported that methionine supplementation ynga hen
diets increased EP.
External and internal egg quality:

Results presented in Table (3) indicated significhfierences in egg quality among
all dietary treatments, except, yolk color and k#ellt is clear that laying hens fed diet 13
(13.25 CP%- AA +2% BS) had higher shell thicknesd albumen%, laying hens fed diets
3 (13.25 CP%- AA) and 9 (11.75 CP%+ AA +1% BS) lhagher yolk% and yolk index%,
whereas, those fed diets 10 (11.75 CP%- AA +1% BS)13.25 CP% - AA), 13(13.25
CP%- AA+2% BS) and 2 (13.25 CP%+ AA) had lower esluof shell thickness,
albumen%, yolk% and yolk index%, respectively. Hés$ control diet had higher shape
index%, while significant lower values £8.01) were observed for hens fed diet 8 (13.25
CP%- AA + 1% BS). Laying hens fed diet 14 (11.759%P AA + 2% BS) had higher
Haugh unit values while significant lower values@®1) were observed for hens fed diet 8
(13.25 CP% — AA +1% BS).

Concerning level of CP% (Table 3), there were $igant (P<0.05 and R0.01)
effects only on yolk index% and Haugh unit valugslk index% and Haugh unit values
significantly increased as dietary protein levedsr@ased. Similar trend was detected for yolk
color, but the difference did not reach significanc

As for the effect of level of BS (Table 3), therem insignificant effects on egg
quality during all experimental period except, shieickness, yolk index and shape index.
Hens fed diet containing 2% BS had higher shetikifess, while significant lower value
(P<0.01) was observed for hens fed diet containingll8ek seed. Laying hens fed diet
containing 1% BS had higher yolk index, while sfgmint lower value (R0.01) was
observed for hens fed the diet containing 0.0% IB&hs fed diet containing 0.0% BS had
higher shape index, while significant lower valli®&({.01) was observed for hens fed diet
containing 1% black seed.

It is clear that Haugh unit value was insignifidgnncreased as black seed levels
increased. In this respedtollba et al. (2005)andMoustafa (2006)revealed no significant
effect on yolk index when BS used at 2% level inyirlg hens.Moustafa (2006)
reported that BS at levels 0.05, 0.10 and 0.15%dmgmificant increase on yolk color.
Nofal et al. (2006) reported that BS supplementation had no effectegg components
(albumen and yolk percent) and shell thickness,levfolk index was significantly
increased by addition of BS to the dietsl-Bagir, et al. (2006)reported that BS caused
insignificant decrease in shape index of egg.

Concerning level of AA% (Table 3), there were imsigant effects on egg quality
during all experimental period except, shape indée adjusted dietary AA levels have a
positive effect on average shape index of layers.

Serum constituents Data of serum constituents are summarized in €ldbl The
results of serum constituents indicated that dyetezatments had significant £8.01 or
P<0.05) effect on calcium, triglycerides, AST, tgpabtein and phosphorus values. It can be
seen that hens fed diets, 1(control), 4 (11.75 GPA#\), 7 (13.25 CP% + AA +1% BS), 7
(13.25 CP% + AA +1% BS) and 11 (14.75 CP% +2% B#)d higher serum calcium,
triglycerides, AST, total protein and phosphoruslugs, respectively. However, no
significant differences were found among dietargatments for the other serum
constituents.

There were significant €.01) effects on calcium and phosphorus valueslated to
dietary CP level (Table 4). Calcium and phosphatalses of serum significantly reduced
as dietary protein levels decreased. Similar tveasl found in the results for globulin, but the
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difference did not reach significance. In this eespEggum (1989)and Tewe (1985)tated
that total serum protein, globulin and albumin welieectly responsive to both protein
guantity and qualityAlbumin is serves as the major reservoir of protend involved in
colloidal osmotic pressure, acid-base balance, ibadts as a transport carrier for small
molecules such as vitamins, minerals, hormonedathdacids(Margaret, 2001).

Concerning BS level effect (Table 4), there wersignificant effects on serum
constituents during all experimental period exc&&T, ALT, total protein, albumin and
phosphorus. Hens fed diet containing 1% BS hadenighi T, while significant lower
values were observed for hens fed diets contaifirdggo BS. Laying hens fed diet
containing 0.0% BS had higher AST, while signifitatower value (R0.01) was observed
for hens fed diet containing 2% BS. Hens fed diettaining 1% BS had higher total protein
and albumin (lower phosphorus) while significantvés values were observed for hens fed
diets containing 2.0 and 1.0% BS for total protand albumin, respectively. These results
disagree with those ddofal et al. (2006)who reported that there was a significant decrease
in the serum cholesterol levels due to supplemiemtadf BS to Mamourah laying hens
diets. Results of glucose agree with thos@lefAwadi and Gumaa (1987) and EI-Naggar
and El-Deib (1992)who reported that no significant change in fasbhapd glucose level
when BS (40 mg/day and 36 mg/day, respectively) administered to normal and
streptozotocin-induced diabetic rats.

Concerning the level of AA% (Table 4), there wensignificant effects on serum
constituents during all experimental period studdedept, calcium, triglycerides and AST.
The adjusted dietary AA levels have a positive affin average calcium, triglycerides and
AST values of serumlincreasing these parameters in the groups feed the requireafent
AA related to the increasing of egg production & of these groups.

Immune responses:Values of total immune response are listed in &al). No
significant effects on immune response as a rdsuBS supplementation was found in
laying hen diets throughout the whole experimeptiiod except hemoglobin. It can be
observed that hens fed diet 2 (13.25 CP% + AA)digdificantly higher hemoglobin level,
where those fed diet 9 (11.75 CP% + AA +1% BS) $igdificantly lower hemoglobin.

The results indicated that level of CP% insignifitta affected all immune response
except, secondary immunity response, hematocrin&ovéhite blood cells values (Table 5).
The secondary immunity response values signifigaoteased in its values as dietary
protein levels decreased. Red blood cells value® wesignificantly reduced as dietary
protein levels decreased.

Concerning BS level effect (Table 5), there wergignificant effects on immunity
response during all experimental periods excephdgtobin%. It is clear that hemoglobin
value was significantly decreased as black seegldancreased. Regarding to white blood
cells values were insignificantly increased asatieBS levels increased. Similar findings
were obtained b¥Khodary et al (1996)in Balady laying hens fed diets supplemented with
BS at levels ranging from 1 up to 3 % and the &loieWBSc count increased as the level
of BS increased. This may be due to the directefi€BS on the haemopoietic tissues.

Concerning level of AA% (Table 5), there were imsigant effects on immunity
response during all experimental periods.

Economical efficiency (EEf): Table 6 show the economical efficiency (EEf) ahd t
relative economical efficiency (relative EEf) vatuef dietary treatments. Hens fed diet 3
(13.25 CP% - AA) gave the best economical andiveafficiency values being 1.324 and
101.5 %, respectively. Whereas, those fed diet1l476 CP% + AA + 2% BS) had the
worst corresponding values, being 0.641 and 49.18%pectively. The rate of change in
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relative efficiency varied between —50.87 to +1%Qvhich is of minor importance relative
to the other factors affecting egg production.

In conclusionthe average values of net revenue and economaezfly were lower
with feeding laying hens on black seeds as welhaitd medium or low protein diets either
with or without supplemental methionine and lysifiis may be due to the high price of
BS, besides it had no improvement on the performaricHy- Line W- 36. A similar
conclusion was reached bMofal et al. (2006) who reported a decrease in relative
economic efficiency percentage was evident for gsdied diets supplemented with crushed
NS seeds when compared with the control group. Mew®&loustafa (2006)indicated that
the incorporation of BS in laying hen diets deceebtotal feeding cost.
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Table 1 : Composition and calculated analyses of ¢hexperimental diets.

OT

Item,% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1
Yellow corn, ground 69.30 71.42 | 71.40 | 73.47 | 73.50 68.35 70.45 | 70.45 | 72.45| 72.55 67.40 69.50 | 69.50 7150 | 71.54
Wheat bran 0.00 2.36 2.25 5.06 4.68 0.37 2.77 2.75 5.67 5.20 0.74 3.13 3.13 6.03 5.63
Soybean meal (44%P) 20.00 15.34 | 15.65| 10.44 | 11.12 19.58 | 14.90 15.20 9.95 | 10.65 19.17| 1450 | 14.77 9.56 | 10.23
Black seeds 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00
Sodium chloride 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Calcium carbonate 8.00 8.10 8.10 8.10 8.10 8.00 8.10 8.00 8.00 8.00 8.00 8.10 8.00 8.00 8.00
Di calcium phosphate 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Vit. and Min. premix * 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
DL — methionine 0.10 0.12 0.00 0.15 0.00 0.10 0.12 0.00 0.15 0.00 0.09 0.11 0.00 0.13 0.00
L — lysine 0.00 0.06 0.00 0.18 0.00 0.00 0.06 0.00 0.18 0.00 0.00 0.06 0.00 0.18 0.00
Total 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0 | 100.0
Calculated analysis %** :
CP 14.75 | 13.25 13.25 | 11.75 | 11.75 | 14.75 | 13.25 13.25 | 11.75 | 11.75 | 14.75 | 13.25 | 13.25 11.75 | 11.75
EE 2.83 2.94 2.94 3.05 3.05 3.14 3.25 3.25 3.36 3.36 3.46 3.56 3.56 3.67 3.67
CF 2.30 2.43 2.43 2.58 2.57 2.37 2.49 2.51 2.67 2.65 2.44 2.57 2.58 2.74 2.72
Ca 3.59 3.62 3.62 3.61 3.61 3.60 3.63 3.59 3.58 3.58 3.61 3.64 3.60 3.59 3.59
Available P 0.46 0.46 0.46 0.45 0.45 0.46 0.46 0.46 0.45 0.45 0.46 0.46 0.46 0.45 0.45
Methionine 0.36 0.45 0.24 0.36 0.22 0.37 0.36 0.25 0.37 0.23 0.36 0.36 0.26 0.36 0.24
Methionine+Cystine 0.63 0.60 0.49 0.58 0.44 0.64 0.61 0.49 0.59 0.45 0.61 0.60 0.50 0.57 0.45
Lysine 0.77 0.71 0.66 0.71 0.55 0.78 0.72 0.67 0.71 0.55 0.78 0.72 0.67 0.71 0.55
ME, K cal./Kg 2772 2772 2770 | 2772 | 2771 2771 2771 2771 | 2771 | 2772 2771 2771 2771 2771 | 2771
Cost (L.E./ton) *** 816.3 | 793.0 767.7 | 779.4 | 732.3 | 885.2 | 861.7 836.6 | 847.6 | 801.0 | 952.7 | 929.3 | 905.4 913.8 | 869.6
Relative cost ****% 100.00 | 97.15 94.05 | 95.48 | 89.71 | 108.44 | 105.56 | 102.49| 103.83| 98.13 | 116.71| 113.84 | 110.92 | 111.94| 106.53

*Each 3.0 Kg of the Vit. and Min. premix manufactured by Agri-Vet Company, Eqypt contains :Vit. A, 10000000 IU ; Vit. D;2000000 IU ; Vit. E, 10.0 g ; Vit. K,

1.0g; Vit. B1, 1.0 g; Vit. B2, 5.0 g ; Vit. B61.5 g; Vit. B12, 10.0 mg ; choline chloride, 250.9 ; biotin, 50.0 mg ; folic acid, 1.0 g ; nicotinicacid , 30.0 g ; Ca
pantothenate, 10.0 g ; Zn, 50.0 g ; Cu, 4.0 g ; F&80.0 g ; Co, 100.0 mg ; Se, 100.0 mg ; I, 300.0 pign, 60.0 g, and completed to 3.0 Kg by calciumecbonate.

**  According to NRC, 1994.
***  According to market prices of 2003.

**x% Assuming that the control equals 100.



Table 2 : Effects of using black seeds in Hy- Lin&/- 36 laying hen diets va

ing in their protein conént on productive performance.

E roduction | Total egg mass Average Daily feed Feed_ Crude prote in Caloric_ Liye bOdY
Items 99 EP o El\%g egg weight | . t ky = conversion conversation conversation weight gain
(EP) % (EM.g) Ew,g) | mneke(Flg) (FC) (CPC) ratio (CCR) (LBWG,g)
Treatments :
1 70.83+1.88" 3118+116 52.50+1.0 | 94.12+1'§ 2.58+0.2 0.380+0.02 7.15+0.44 136.7+30.3
2 67.21+1.97°P 2932+116°%¢ 53.25+1.0 | 93.35+1% 2.74+0.2° 0.363+0.02 7.59+0.4% 80.96+30.3
3 66.79+2.06°" 2711+116°PF 51.88+1.0 | 93.58+1% 3.04+0.2°¢ | 0.40240.02 8.42+0.44° 185.4+30.3
4 58.93+2.36" 2380+116" 52.47+1.0 | 88.39+1%° 3.28+0.2° 0.385+0.02 9.08+0.4% 107.4+30.3
5 57.14+1.97 2510+118%" 53.00+1.0 | 91.38+1'§ 3.23+0.2%¢ | 0.380+0.02 8.96+0.44 164.0+30.3
6 69.25+1.88° 3002+116° 51.44+1.0 | 92.53+1'§ 2.64+0.2 0.390+0.02 7.32+0.44 126.7+30.3
7 61.11+1.88° 2756+116°%¢ 53.63+1.0 | 94.29+1% 2.99+0.2%¢ | 0.396+0.02 8.28+0.44° 152.0+30.3
8 60.71+2.08° 2590+116PFF 53.51+1.0 | 84.82+19 2.85+0.2¢ 0.377+0.02 7.89+0.44° 78.88+30.3
9 57.54+2.17 2331+116 50.76+1.0 | 91.05+1'§ 3.20+0.2%¢ | 0.376+0.02 8.86+0.44 100.3+30.3
10 62.04+2.19°F 2379+116F 52.94+1.0 | 92.83+1'§ 3.44+0.2 0.404+0.02 9.53+0.44 160.6+30.3
11 67.76+1.88¢ 3030+116° 53.28+1.0 | 91.16+1'G 2.56+0.2 0.378+0.02 7.10+0.44 148.6+30.3
12 63.53+1.97PF 2777+116°%¢ 53.40+1.0 | 87.99+1% 2.80+0.2¢ 0.370+0.02 7.74+0.84° 160.9+30.3
13 61.80+1.97°F 2770+116°%¢ 54.17+1.0 | 94.54+1%0 3.00+0.25¢ | 0.398+0.02 8.32+0.44° 76.73+30.3
14 53.91+2.46 2254+116 53.31+1.0 | 88.81+1°° | 3.46+0.2 0.406+0.02 9.58+0.44 101.8+30.3
15 58.33+2.46 2382+116" 54.37+1.0 | 92.54+1'§ 3.45+0.2 0.405+0.02 9.56+0.44 108.4+30.3
Over all mean | 62.46+0.54 2662+30 52.93+0.3 | 91.42+0.49 3.02+0.04 0.387+0.01| 8.36+0.11 125.9+7.8
Level of CP % :
14.75 69.28+1.14 3050+66' 52.54+0.6 | 92.60+1.14 2.59+0.1 0.383+0.01 7.19+0.25 137.3+17.7
13.25 63.48+0.83 275647 53.31+0.4 | 91.43+0.81 2.90+6.1 0.384+0.01 8.04+0.18 122.5+12.6
11.75 58.08+0.93 2373447 52.81+0.4 | 90.83+0.81 3.34+06.1 0.393+0.01 9.26+0.18 123.8+12.6
Black seeds Level %
0.00 64.56+1.08 2730160 52.64+0.4  92.16+0.88 2.9780 | 0.382+0.01 8.24+0.22 134.9+13.8
1.00 62.45+1.08 2612460 52.45+0.4  91.10+0.88 3.0280 | 0.389+0.01 8.38+0.22 123.7+13.8
2.00 62.03+1.13 2643160 53.71+0.4  91.01+0.88 3.0330 | 0.392+0.01 8.46+0.22 119.3+13.8
Level ofamino acid :
Requirement 64.17+0.80 2731+45% 52.68+0.3 | 91.30+0.66 2.92+0%6 | 0.383+0.01 8.08+0.16 123.9+10.3
Low 61.21+1.0% 2557458 53.31+0.4 | 91.61+0.81 3.17+0%M7 | 0.395+0.01 8.78+0.20 129.0+12.6

Mean + Standard error of the mean.
a,....b, and A,... F, values ihg same column within the same item followed by dérent superscripts are significantly different (atP <0.05 for a to b ; P<0.01 for A to F).




Table 3 : Effects of using black seeds in Hy- Lin&/- 36 laying hen diets varying in their protein conént on external and
internal egg quality

Items Yolk color , Shell Albumen% Yolk% Shell% , Yolk _Shape Haugh unit
thickness, mm index% index
Treatments :
1 9.52+0.23 | 0.357+0.0¥¢ | 61.20+0.5¢ | 28.61+0.5%° | 10.2+0.2| 54.73+1.%4° | 77.1+0.50 81.89+1.99°%P
2 10.0+0.23 | 0.355+0.6%° | 60.53+0.58° | 29.08+0.515C | 10.4+0.2| 50.49+1.4 | 77.0+0.58 77.39+1.88F
3 9.00+0.23 | 0.352+0.6%° | 58.93+0.59 | 30.52+0.5% | 10.6+0.2| 51.07+1.4 | 76.6+0.50° | 76.43+1.88F
4 0.48+0.23 | 0.352+0.6%° | 61.78+0.59 | 28.03+0.5%° | 10.2+0.2| 53.76+1.%4° | 76.7+0.56° | 79.26+1.88"F
5 9.59+0.23 | 0.344+0.6Y | 60.80+0.59° | 28.69+0.5¥°P | 10.5+0.2| 54.91+1.4° | 76.9+0.50 79.33+1.88°"F
6 9.67+0.23 | 0.351+0.6%° | 60.47+0.5%° | 29.26+0.5£5C | 10.3+0.2| 55.76+1.% | 75.8+0.50°° | 76.45+1.88"
7 9.19+0.23 | 0.356+0.6%° | 61.25+0.5¢ | 28.43+0.5%° | 10.3+0.2| 56.79+1.4% | 77.0+0.50 77.92+1.88F
8 9.56+0.23 | 0.346+0.6Y | 61.51+0.59 | 28.47+0.5%°P | 10.0+0.2| 56.84+1.4°% | 74.8+0.50 75.49+1.88
9 9.96+0.23 | 0.355+0.6%° | 60.01+0.59° | 29.29+0.5£5C | 10.7+0.2| 60.63+1.4 | 76.4+0.50°°P | 84.77+1.88°
10 9.52+0.23 | 0.340+0.61 | 59.75+0.5% | 29.80+0.5%® | 10.5+0.2| 57.55+1.4% | 75.2+0.56° | 85.67+1.88
11 9.04+0.23 | 0.363+0.0% | 60.81+0.58 | 28.60+0.5¥° | 10.6+0.2| 53.73+1.4° | 76.7+0.50° | 76.83+1.88"F
12 9.78+0.23 | 0.362+0.0% | 60.39+0.58 | 29.60+0.5£5¢ | 10.0+0.2| 57.62+1.4% | 76.3+0.50%°° | 81.36+1.885°PF
13 9.33+0.23 | 0.376+0.01 | 61.83+0.59 | 27.41+0.5Y | 10.8+0.2| 58.30+1.4% | 74.9+0.56° | 82.83+1.88%C
14 9.33+0.23 | 0.358+0.6% | 60.36+0.58 | 29.40+0.585C | 10.3+0.2| 58.44+1.4% | 75.7+0.50%° | 85.72+1.88
15 9.44+0.23 | 0.374+0.01 | 61.22+0.58" | 27.95+0.5¢ | 10.8+0.2| 58.21+1.4% | 76.5+0.50%¢ | 79.38+1.88"F
Over all mean | 9.50+0.06 | 0.356+0.001 60.72+0.15 613 10.4+0.1 55.92+0.4 76.2+0.10 80.05+0.49
Level of CP % :
14.75 9.41+0.14 | 0.357+0.003 60.83+0.36 28.82+0.32 0.440.1| 54.74+0.9% | 76.5+0.30 78.25+1.19
13.25 9.48+0.10 | 0.358+0.002 60.74+0.24 28.92+0.22 0.440.1| 55.18+0.68" | 76.1+0.20 78.57+0.83
11.75 9.56+0.10 | 0.354+0.002 60.65+0.284 28.86+0.22 0.5#0.1| 57.25+0.68 | 76.2+0.20 82.35+0.83
Black seeds Level %
0.00 9.53+0.11 | 0.352+0.002 | 60.65+0.27 | 28.98+0.24 10.440/562.99+0.68 | 76.8+0.20 78.79+0.95
1.00 9.58+0.11 | 0.350+0.002 | 60.60+0.27 | 29.05+0.24 10.4+0|57.51+0.66 | 75.8+0.2G 80.06+0.94
2.00 9.39+0.11 | 0.367+0.002 | 60.92+0.27 | 28.59+0.24 10.5+0|567.26+0.66 | 76.0+0.28 81.22+0.94
Level ofamino acid :
Requirement | 9.56+0.08 | 0.357+0.002 60.76+0.20 28028 10.3+0.1 55.77+0.54 | 76.5+0.20 | 80.16+0.71
Low 9.41+0.10 | 0.355+0.002 60.67+0.25| 28.81+0.22] .5%0.1| 56.15+0.66 | 75.8+0.70 | 79.85+0.86

Mean + Standard error of the mean.

a,...c, and A,... E, values in the same column within theame item followed by different superscripts areignificantly different (at P <0.05 for a to ¢ ; P<0.01 for A to E).




Table 4 : Effects of using black seeds in Hy- Lin&/- 36 laying hen diets varying in their protein conént on serum constituents

ltems Calcium Cholesterol Triglycerides AST ALT P-l;cc::giln Albumin Globulin A /_G Glucose Phosphorus
mg/dL mg/dL mg/dL u/ml u/ml gldL (A) g/dL (G) g/dL ratio mg/dL mg/dL

Treatments :
1 20.94+1.%" 276.45+37.4 | 415.2+37.39 | 39.85+1.5% 29.10+1.07 | 9.23+0.51 | 5.59+0.6 3.7310.8 1.53+0.81 192.8+34.1 10.2+0°P86
2 12.47+1.8FF 209.30+37.4 | 376.5+37.59 | 40.40+1.5% 27.28+1.07 | 9.94+0.31 | 5.36+0.6 3.57+0.8 2.0240.8] 129.9+34.1 8.85+686
3 12.50+1.8FF 197.67+37.4 | 225.3+37.89 | 36.73+1.58%°0 | 26.98+1.07 | 8.70+0.51 | 4.30+0.6 4.40+0.8 1.24+0.81] 126.3+34.1 9.09+086
4 15.12+1.5CPF 226.45+37.4 | 454.0+37.59 | 40.03+1.5% 27.25+1.07 | 8.68+0.%1 | 4.51+0.6 4.17+0.8 1.13+0.8] 165.5+34.1 9.46+086
5 13.68+1.8PFF 213.37+37.4 | 417.4+37.59 | 36.95+1.58%¢P | 27.05+1.07 | 9.98+0.531 | 4.94+0.6 5.05+0.8 1.07+0.81] 180.9+34.1 9.82+0P86
6 17.24+1.38 268.31+37.4 | 399.4+37.59 | 34.15+1.5¥°P 29.85+1.07 | 10.8+0.81 | 7.16+0.6 3.6840.8 2.74+0.81] 233.6+34.1 8.00+686
7 16.14+1.58°P 272.09+33.4 | 401.0+33.62 | 40.58+1.35 31.3640.96 | 11.0+0.46 | 5.61+0.5 5.3610.7 1.22+0.72]  205.9+30.5 7.78+B°86"
8 12.71+1.8FF 24157+37.4 | 249.7+37.89 | 32.65+1.5% 28.35+1.07 | 9.86x0.51 | 5.15+0.6 4.72+0.8 1.36+0.81] 194.6+34.1 6.27+886
9 16.49+1.5°P 273.74+37.4 | 389.3+37.59 | 38.95+1.5%% 31.15+1.07 | 9.34+0.51 | 5.56+0.6 3.79+0.8 1.78+0.81] 224.3+34.1 7.27+6°86
10 14.62+1.8°PFF | 23517+37.4 | 362.5+37.839 | 37.25+1.588° | 30.25+1.07 | 9.27+0.51 | 6.20+0.6 2.97+0.8 2.45+0.8] 194.8+34.1 5.09+6.86
11 18.65+1.5° 207.85+37.4 | 411.3+37.59 | 33.30+1.5%P 29.80+1.07 | 9.51+0.51 | 6.42+0.6 3.0840.8 3.71+0.81 220.1+34.1 12.2+6.86
12 15.35+1.8CPE 210.85+43.1 | 373.8+43.41 | 38.10+1.74%C 28.60+1.24 | 9.46x0.58 | 4.71+0.7 4.75+0.9 1.07+0.93 235.0+39.4 8.73+886
13 10.59+1.3 244.88+37.4 | 400.6+33.62 | 32.50+1.38 28.58+0.96 | 9.13+0.46 | 5.52+0.5 3.60+0.7 2.60+0.72 172.2+30.5 7.07+086
14 11.50+1.5F 252.04+37.4 | 336.3+37.5% | 34.75+1.5¥P 28.70+1.07 | 9.95+0.%1 | 4.83+0.6 4.12+0.8 1.65+0.81] 168.3+34.1 5.82+H.86
15 12.15+1.5F 294.17+37.4 | 239.0+37.89 | 34.00+1.5%P 29.80+1.07 | 8.65+0.81 | 4.92+0.6 3.7440.8 1.35+0.81] 186.3+34.1 5.73+6786
Over all mean | 14.68+0.35 241.60+9.63| 363.4+9.68 683:0.39 28.94+0.28 | 9.44+0.13 5.3940.2 4.050.2 408P1 | 188.7+8.80 8.14+0.22
Level of CP %:
14.75 18.94+0.87 250.9+20.9 408.6+26.89 35.77+1.15 29.58+0.68 90883 | 6.39+0.35 | 3.50+0.45 | 2.66+0.45 | 215.35+19.4 | 10.1+0.63
13.25 13.22+0.61 232.5+14.5 341.4+18.63 36.75+0.80 28.64+0.47 9EB: | 5.16+0.24 | 4.39+0.41 | 1.63+0.31 | 175.94+13.4 | 8.04+0.48
11.75 13.92+0.62 249.2+14.8 366.4+19.01 36.99+0.81 29.03+0.48 90153 | 5.18+0.25 | 3.97+0.32 | 1.57+0.32 | 186.69+13.7 | 7.20+0.4%
Black seeds Level %
0.00 14.94+0.82 224.6+16.0 377.7+21.46 38.79+0.79 | 27.520.4% | 9.13:0.2F | 4.94+0.3 | 4.18+0.36 | 1.40+0.36| 159.06+14.59| 9.42+0.49
1.00 15.47+0.79 258.8+15.6 362.3+20.94 36.9040.77 | 30.2+0.46 | 10.1:0.23" | 5.94+0.3 | 4.16+0.35 | 1.88+0.35| 210.42+14.24] 6.43+0.48
2.00 13.41+0.81 243.7+16.0 353.5+21.46 34254879 | 29.120.47 | 9.1240.24° | 5.32+0.3° | 3.80+0.36 | 2.15+0.36| 193.27+14.59| 8.07+0.49®
Level of amino acid :
Requirement | 16.01+0.55 245.8+12.0 396.0+14.60 | 37.86+0.61 29.31+0.39 | 9.60+0.19 5.55+0.2]1 4.04+0.27 1.88+0.p7196.46+11.2 | 8.64+0.39
Low 12.62+0.66 238.1+14.4 319.2+17.52 | 34.91+0.78 28.50+0.47 | 9.26+0.23 5.20+0.26 4.06+0.32 1.72+0.BA75.71+13.5 | 7.38+0.46

IMean + Standard error of the mean.
a,....b, and A,... F, values in the same column withithe same item followed by different superscriptsire significantly different (at P <0.05 for a to b ; P<0.01 for A to F).




Table 5 : Effects of using black seeds in Hy- Lin&/- 36 hen laying diets varying in their protein conént on

immunegponse.
ltems Primary Secondary Cellular Hemoglobin | Hematocrit Red blood White blood
immunity immunity immunity g/dL % cells1@xmm?® | cells 1Gxmm?
Treatments :
1 4.50+1.74 6.50+£1.03 1.08+0.11 9.85+0.83 | 35.26+2.39 3.36+£0.37 68.75+9.20
2 9.00+1.74 8.00+1.03 1.07+£0.11 10.4+G.76 | 37.77+2.39 3.06+0.46 47.04+9.20
3 5.00+£1.74 7.50£1.03 1.08+0.11 9.73+(%6 | 37.88+2.76 3.16£0.41 52.2549.20
4 6.50+£1.74 10.5+£1.03 1.12+0.11 9.15+('83 | 33.44+2.39 2.22+0.41 54.334£9.20
5 6.00+£1.74 9.00+1.03 0.91+0.11 8.43+(%% | 30.41+2.76 2.61+0.35 50.17+9.20
6 9.00+1.74 7.00£1.03 1.00+£0.11 8.83+(083 | 36.70+3.38 2.97+0.46 67.70£10.1
7 8.00+1.74 9.50+1.03 1.23+0.11 9.26+3%6 | 35.48+2.14 3.33+0.37 60.50£10.1
8 7.50£1.74 9.00+1.03 1.16+0.11 7.29+0%3 | 36.36+2.39 2.30+0.46 42.67+9.20
9 5.50+1.74 10.0+£1.03 1.12+0.11 6.99+0.76 | 34.98+2.76 2.56+0.41 53.2949.20
10 7.50+£1.74 9.00£1.03 1.30+0.11 9.18+(383 | 32.15+2.39 2.40+0.65 57.75£10.1
11 8.00+1.74 8.00£1.03 1.25+0.11 8.00+(3%5 | 36.36+2.39 3.15+0.41 70.931£8.52
12 8.00+1.74 7.00£1.03 1.19+0.11 7.75+0°76 | 36.30+2.39 3.05+£0.53 52.6319.20
13 6.50+£1.74 8.00£1.03 1.19+0.11 7.22+P97 | 37.77+2.76 2.80+0.65 56.42+13.0
14 10.0+£1.74 9.00£1.03 1.12+0.11 7.13+0%6 | 32.95+3.38 3.17+£0.46 54.51+£10.0
15 6.00£1.74 8.00£1.03 1.15+0.11 7.39+0%3 | 35.29+2.39 3.01+0.53 47.87+11.3
Over all mean | 7.13+0.45 8.40+027 1.13+0.03 8.4440.2 35.27+0.68 2.88+0.12 55.99+2.54
| Level of CP %:
14.75 7.17+0.99 7.17+0.86 | 1.11+0.06 8.75+0.47 35.98+138 | 3.18+0.23 69.31+4.99
13.25 7.331£0.70 8.17+0.40 | 1.15+0.04 8.77+£0.35 36.79+091 | 3.00+0.18 51.23+3.74
11.75 6.92+0.70 9.25+0.30 | 1.12+0.04 8.04+0.34 33.28+097 | 2.64+0.17 53.03+3.74
| Black seeds Leved :
0.00 6.20+0.74 8.30+0.49 1.05+0.05 9.43+0.34 | 35.04+1.09 2.87+0.17 54.51+4.08
1.00 7.50+£0.74 8.90+0.49 1.16+0.05 8.30+0.36 | 34.99+1.09 2.79+0.20 55.67+4.30
2.00 7.70£0.74 8.00+0.49 1.18+0.05 7.57+3.36 | 35.94+1.13 3.07+£0.22 57.82+4.47
| Level of amino acid :
Requirement 7.61+£0.55 8.39+0.37 1.130+0.04 8.538).2 | 35.57+0.81 2.99+0.14 58.97+£3.03
Low 6.42+0.67 8.42+0.45 1.131+0.04 8.37+£0.36 341000 2.73+£0.19 50.58£3.99

Mean + Standard error of the mean.

a,....d, and A,... #alues in the same column within the same item falved by different superscripts are significantly diferent (at P <0.05 for a to d ; P<0.01 for A to B).




Table 6: Effects of using black sé&in Hy- Line W- 36 laying diets varying in their protein
content on economicficiency

Items 1 2 3 4 5 6 7 8
Price/ k feed (L.E.) a 0.816 0.793 0.768 0.779 0.732 0.885% 0.86R  1.83
Total feed intake/hen (kg) b g06 7.841 7.861 7.425 7.676 7.773 7.92 7.12p
Total feed cost/hen (L.E.) axb=c 6.45 | 6.218 6.035 5.787 5.621 6.88 6.825 5.961
Total number of eggs/hen d 59.5 | 56.45 56.10 48.56 47.42 58.17 51.33 51.00
Price/ egg (L.E.) e 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Total price of eggs /hen (L.E.) dxe=f 14.88 | 4mn1 14.03 12.14 11.86 14.54 12.83 12.7%
Net revenue / hen (L.E.) f-c=g 21 7.894 7.99 6.353 6.234 7.662 6.007 6.789
Economical efficiency (E.Ef.) g/c=h 1.305 | .27 1.324 1.098 1.109 1.114 0.88 1.134
Relative E.Ef. r 100 97.29 1015 84.14 84.99 85.35 67.46 B7.2
Items 9 10 11 12 13 14 15

Price/ k feed (L.E.) a 0.848 0.801 0.953 0.929 0.905 0.914 0.87
Total feed intake/hen (kg) b G48 7.798 7.657 7.391 7.941 7.46 7.773
Total feed cost/hen (L.E.) axb=c 6.38 | 6.246 7.295 6.869 7.19 6.817 6.76
Total number of eggs/hen d £6. 52.11 56.92 53.36 51 44.75 46.5
Price/ egg (L.E.) e 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Total price of eggs /hen (L.E.) dxe=f 11.73 | 3103 14.23 13.34 12.75 11.19 11.63

Net revenue / hen (L.E.) f-c=g 32 6.782 6.935 6.471 5.56 4.371 4.865
Economical efficiency (E.Ef.) g/c=h 0.809 | .a86 0.951 0.942 0.773 0.641 0.72
Relative E.Ef. r 61.97 83.21 72.85 72.2 59.26 49.13 55.16

L= (based on average price of diets during the experiemtal time).

B (according to the local market price at theexperimental time).

O/C i, (net revenue per unit feed cost).

P (assuming that economical efficiency of the ctmol group (1) equals 100).





