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ABSTRACT

This experiment was conducted to study the effects of fenugreek
(germinated and ungerminated) and dietary protein on the productive performance,
egg quality and economical efficiency of laying hens. A total number of 180 Hy- Ling
W- 36 laying hens 49 weeks old were distributed randomly into fifteen equal groups
each group contain 12 hens, one hen/ replicate. The experiment was designed as
factorial arrangement, three levels of crude protein (CP: 14.75,13.25,and 11.75%} x
five levels of fenmgreek (0.0, 1.0% ungerminated, 2.0% ungerminated, 1.0%
germinated, 2.0% germinated) The results obtained could be summarized as follows:

The group fed diet contains 14.75 %CP+ 1% germinated fenugreek seeds
had the highest values of egg production (EP%) and egg mass (EM), best values of
feed conversion (FC) and caloric conversion ratio (CCR) and the group fed diet
contains 13.25 %CP+ 1% ungerminated fenugreek seeds had the best value of crude
protein conversion (CPC). However, the lowest values of EP% and EM were for the
group fed 11.75%+ 2% ungerminated fenugreek seeds, and the worst values of FC,
CPC and CCR were for the group fed 11.75%+ 1% germinated fenugreek seeds. The
highest value of yolk % was found with the group fed 14.75 % + 2% ungerminated
fenugreek. However, the group fed 13.25 %4CP+ 0.0 fenugreck had the highest value
of yolk color, but the highest values of Yolk index (YT) % and Haugh unit (HU) were
for the group fed 11.75 % CP +2.0% germinated fenugreek.

The group which fed diet contains 14.75% CP level had significantly
higher EP%, EM, egg weight (EW), feed intake (FT) and, it had better FC and CCR
than the other groups. The 13.25 % CP level had the highest values of yolk color and
the 11.75% CP level had the highest YI or HU

No significant differences were found in EP%, EM, EW, Fi, FC, CPC, CCR
and LBWC amonge the goups which fed diets contain the fenugreck (ungerminated
or germinated) compared with the control, All levels of fenugreek caused high
significant increase in the YT values compared to the control. Also, the group of 2%
ungerminated fenugreek had the highest value of HU. Using germinated fenugreek
seeds at 1% level in the diet of layers that contains the CP% requirements imnproved
the economical efficiency and relative economical efficiency of laying hens compared
with the others
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It could be concluded that adding 1.0 % germinated fenugreek seeds as
natural feed additive in dicts of laying hens which contain the recommended CP level
by strain catalog (14.75%) improved economically egg production without adverse
effect on egg quality.

Key words: (Layers,, productive performance, egg quality fenugreek (ungerminated
and germinated) dietary protein)

INTRODUCTION

Fenugreek (Trigoneila foenum graccum) is an annual herb belonging to the
family Leguminosea (Alarcon-Aguilara et al., 1998), widely grown in Mediterranean
region, Indian, and China. It has a high proporticn of protein {approximately 20%-
30%), the fatty acids ranged from 5-10% which are predominantly linoleic, linolenic,
oleic and palmitic acids. It had 4565 % total carbohydrates with 15 % of
galactomannan (a soluble fiber). Also, it contains flavonoids, saponins and more
calcium, phosphorous, iron, zinc and manganese (Schryver, 2002). Tt contains amino
acid (4-hydroxyisoleucine) which has been shown to stimufate insulin secretion and
improve glucose tolerance in normal and diabetic animals as the result of direct f- cell
stimulation (Broca ef al., 1999 and 2000; Sauvaire ef al., 1998 and Schryver, 2002).
Saponins components are considered as an appetizer and helps in digestion.
Fenugreek contains phytoestrogens which are of great interest because of their
estrogenic (Mazur ef af., 1998). Also, it have been recognized as a potential source of
diosgenin, a basic compound in the hemisynthesis of steroidal sapogenins such as
cortison and sex hormones (Brenac and Sauvaire, 1996 a and b)

Germinated fenugreek sceds had significantly higher content of total protein
(29%) and lysine compared to ungerminated seeds. Germination decreased fiber and
starch thereby raising the level of sugars. In vitro starch and protein digestibility and
availability of Ca, Fe and Zn were also increased appreciably due to reduction in
antinutrient contents (phytic acid and polyphenols) after 48 h germination (Shalini and
Sudesh, 2003).

Using alternatives to antibiotic growth promotants in commercial chickens
have become important mainly because of apprchensions about the possible
development of resistant bacteria. At the same time, continuous use of antibictic
growth promotants in breeders may have one important ramification that could affect
the poultry industry, (Shashidhara and Devegowda, 2003).

Dietary protein content has a much consideration due to its high cost and its
great effect on the production parameters of laying hens. Lowering the CP of the
laying hens diets not only reduce nitrogen consumption but also means that less
unutilized nitrogen is excreted. The response by the laying hens to dietary protein
levels has been controversial for many years. Fernandez, ef al, (1973) reported that
increasing dictary protein Ieve! iead to an increase in egg production %. Also, average
egg weight of layers increased as dietary protein level increased (Sumumers, 1993).
Moreover, Calderon and Jensen {1990) observed an improvement in FC due to high
dietary protein level. However, Angelovicova (1994) found that a low-protein diet
containing 14.1 % CP reduced average daily FI and improved FC. Glick, et al. (1933)
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showed that diet deficient in protein (33% of requirement) could reduce numbers of
lymphocytes in the thymus of chickens. However, the responses were varied by strain,
dictary protein (Cheema er af., 2003) environment, stress, production state and health
status. The present experiment aimed to effects of fenugreek seeds (ungerminated and
germinated) and dietary protein on the productive performance and egg quality of
laying hens.

MATERIALS AND METHODS

The experimental work of the present study was carried out at the Poultry
Research Statien, Poultry Department, Faculty of Agriculture, Fayoum University from
April to July 2003. to study effects of ferugreek (germinated and ungerminated) and
dietary protein on the productive performance,egg quality and economical efficiency of
laying hens. A total number of 180 Hy- Line W- 36 laying hens, 49 weeks old were
distributed randomly into fiftecn equal groups each group containing 12 hens, one ken /
replicate. The experiment was designed as factorial arrangement, three levels of crude
protein (CP: 14.75, 13.25, and 11.75%) x five levels of fenugreek (0.0, 1.0%
ungerminated, 2 0% ungerminated, 1.0% germinated, 2.0% germinated). The basal diets
were formulated to satisfy nutrient requiremenis of laying hens according to the strain
catalog recommendations (14.75 CP % and 2770 ME K cal / Kg). The composition and
chemical analysis of the experimental diets are shown in Table (1). The fenugreek was
purchased from the local market and germinated to 48 h and was spread on clean floor
for sun drying. Artificial light was used beside the normal day light to provide 16-hour
day photoperiod. Feed and water were provided ad libitum. Individual body weights
were recorded at the beginning and the end (61 weeks of age) of the experiment to
calculate live body weight changes (LBWGQ). Egg number (EN) and egg weight (EW)
were recorded daily to calculate egg production % (EP% = EN*100/84 day) and egg
mass (EM= EN* EW), Feed intake (FI) was recorded weekly and used to calculate feed
conversion (FC= FI/ EM), crude protein conversion (CPC= FI* CP%/ EM) and caloric
conversion ratio (CCR= FI* ME K cal / EM),

Egg quality measurements were determined monthty on eggs of the last three
days. Twelve eggs / group were collected monthly thronghout the experimental period
to determine egg shape index % (SI, Carter, 1968), shell thickness (ST) inchuding shell
membranes was measured using a micrometer at three locations on the egg (air cell,
equator and sharp end), the percentage of shell, albumen and yolk were calculated. Yolk
color (YC') was determined by matching the yolk with one of the 15 bands of the “1961-
Roche improved yolk color fan. Yolk index (YT) % was calculated according to Well,
(1968}, Haugh unit score (HU) was applied from a special chart using egg weight and
albumen height which was measured by using a micrometer according to Haugh (1937).

Economical efficiency of egg production was calculated from the input-output
analysis which was calculated according to the price of the experimental diets and eggs
produced. These values were calculated as the net revenue per umit of total cost.
Analysis of variance was computed using the general linear model (GLM) procedure of
statistical analysis system according to SPSS (1999). Significant differences among
means were evaluated using Duncan s multiple range test (Duncan, 1955),



Table (1): Composition and chemical analyses of the experimental diets.

0.0% Fenugreck 1.0% Fenugreek 2.0% Fenugreek

Inpredients 14.75 % 13.25% 11.75% | 14.75% | 13.25% | 11.75% | 14.758% § 13.25% | 11.75%

& ~ Cp cp Cp cp cr CP CP CP cp
Scllow com, ground 16930 | 7142 | 347 | 6840 | 7032 7250 | 67.50 69.6 71.60
‘(Ly% CP) 20.00 1534 1044 19.46 14.80 9.85 18.93 1425 931
Wheat bran 0.00 236 5.06 0.44 2.80 572 0.87 3.27 6.16
Fcnu‘ rreel‘( 0.00 0.00 0.00 1.00 1.00 1.00 200 2.00 2.00
C'llci%nn carbonate 8.00 8.10 8.10 8.00 8.10 8.00 8.00 3.10 8.00
D; calcium phospliate 2.00 2.00 2.00 2.00 2.00 2,00 2.00 2.00 2.00
Vit and LA 0.30 0.30 0.30 0.30 0.30 0.30 030 0.30 0.30
Sodlimn chlm;i}]e 3 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
DL:;nethioniute 0.10 0.12 0.13 0.10 0.12 0.15 0.10 0.12 0.15
Lysine 0.00 0.06 .18 0.00 0.06 0.18 0.00 0.06 0.18
Total 100.00 100.60 100,00 100,60 1040.00 100.00 100.00 100.00 100.00
Calculated analysis** '
CP % 14.69 13.19 11.63 14.70 13.20 11.65 14.72 13.21 11.66
EE% 279 291 3.03 282 2.94 3.06 2.86 2,97 3.09
CF% 2.92 2.90 2.90 298 2.96 298 3.04 3.02 3.03
Ca% 343 346 345 343 3.46 3.41 343 346 341
Aviilable P % 0.47 047 045 047 0.46 0.45 0.46 0.46 045
Methionine% 0.35 0.34 033 0.34 0.34 0.34 0,34 0.33 0.34
Methionine+Cystine%% 0.61 0.57 0.55 0.60 0.56 0.54 0.59 0.55 0.53
Lysine% 0.72 0.67 0.68 0.65 0.66 0.67 069 0.64 0.65
ME, K cal /Kg 2767 2765 2760 2767 2765 2759 2767 2765 2759
Cost (L.E.ion)*** 816.3 793.0 7794 819.2 796.0 7819 822.3 798.7 784.8
Relative cost**** 100,00 97.15 95.48 100.35 97.15 95.78 100.03 97.84 96.14

*Each 3.0 Kg of the Vit. and Min. premix manufactured by Agri-Vet Company, Egypt contains ; Vit, A, 10000000 IL;, Vit. Dy 2000000 1U; Vit E, 10 g,

Vit. K, 1 g Vit B1, 1 g; Vit. B2, 5 g; Vit. B6, 1.5 g;Vit, B12, 10 mg; choline chloride, 250 g; biotin, 30 meg, folic acid, 1 g; nicotinic acid, 30 g;

Ca pantothenate, 10 g,7n, 50 g, Cu, 4 g, Fe, 30 g, Co, 100 mg;Se, 100 mg, I, 300 mg; Mn, 60 g, and completed to 3.0 Kg by calcium carbonate.

** According to NRC, 1994,

*ex According to market prices of 2003.

#¥x* Assurning that the control equals 100,
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RESULTS AND DISCUSSION

Productive performance of laying hens

Results presented in Table (2) showed that except for EW, T1, and LBWG
there were significant treatment interaction effects on each of EP%, EM,, FC, CPC
and CCR. The group fed diet contains 14.75 %CP+ 1% germinated fenugresk seeds
had the highest values of EP% and EM, best values of FC and CCR and the group fed
diet contains 13.25 %CP+ 1% ungerminated fenugreek seeds had the best value of
CPC compared to the other droups. Shalini and Sudesh (2003) found that, In vitro
starch and protein digestibility and availability of Ca, Fe and Zn were increased
appreciably due to reduction in antinutrient contents (phytic acid and polyphenols)
after 48 h germination of fenugreek. whe--as, the lowest values of EP% and EM were
of the group fed 11.75%+ 2% ungerminated fenugreek sceds, and the poorest values
of FC, CPC and CCR were of the group fed 11.75%+ 1% germinated fenugreck seeds
and this may be due to decreasing the level of CP%.

Regardiess of the fenugreek Ievels, CP% levels significanily (P<0.0land
P<0.05) affected EP%, EM, EW, F1, FC, CPC and CCR values. The group fed diet
contains 14.75% CP level had significantly higher EP%, EM, EW, FI values and
better FC, and CCR than the other groups . However, it not differ in CPC with the
group of 13.25% CP. Morever, no significant effects wers found due to dietary
protein levet on the LBWC of laying hens. however, decreasing the level of protein
improved CCR. Similar trends were found by Bunchasak et a/. (2005) that high CP of
16 and I8 %tend to have better EP% and EM than the lower level of 14 % CP.
However, Hammershoj and Kjaer (1999) reported that different levels of dietary
protein did not affect EP%. On the other hand, Harms and Russell (1995) concluded
that the 10.95% CP satisfied the requirements needed for egg production, egg mass
and egg content,

Regardless the level of CP, no significant differences were found in EP%,
EM, EW, FI, FC, CPC, CCR and LBWG amonge the goups which fed diets contain
the fenugreek (ungerminated or germinated) compared with the control except the
group fed 2 % ungenminated fenugreek seeds which had the lowest EP% and worst
CPC. Similarly, El Kaiaty ef a/.,2002;Tollba et af.,2005 and Abaza, 2007 found that
adding fenugreek in the diet from 0.5 up to 2% had no effects on egg production, egg
weight and egg mass. El Kaiaty et 4/.(2002) and Moustafa (2006) reported that
fenugreek supplementation at the level of 0.5% had no significant effect on feed
consumption compared to the control group, however, Abaza (2007) indicated that the
same level (0.5%) caused significant decrease in feed consumption and improved the
feed conversion of laying hens. Also, EL-Mallah ef a/.(2003) noted that increasing the
level of fenugreek seeds to 2% in diet of turkey chicks cansed significant increase in
digestibility of NFE% and this may be due to saponin content in fenugreek seeds that
stimulate insulin activity.

Egg quality

Results presented in Table (3) showed that there were significant treatment
interaction (CP % + tow types of fenugreek) effects on yoik %, volk color, Y1, and
HU. The highest value of yolk % was found for the fed group 14.75 % CP + 2%
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ungerminafed fenugreek and the lowest vaiue was found for the group fed 13.25 % +
2% ungerminated fenugreek. Howevar, the group fed 13.25 %CP+ 0.0 ungerminated
fenugreek had the highest value of ycltk color and the group fed 14.75 %CP + 1.0%
ungerminated fenugreek had the lowes: value. But the highest values of YT and HU
were recorded witl the group fed 11.75 %4 CP +2.0% germinated fenugreek .

Regardiess of the fenugreek levels effect, the CP% significant effect on volk
color, Y1, and HU values . The 13.25 % CP had the highest value of yolk color and
the 11.75% CP had the highest YI and HU as shown in Table (3). However,
Hammershoj and Kjaer (1999) reported that increasing dietary protein decreased
albumen quality traits and egg shell %.

Regardless of the CP%, using fenugreek in diets of laying hens had significant
effects on yolk color, YI, and HU. No significant difference was found in yolk color
between the groups fed diets contain 1% germinated fenugreck and those fed the control
diet, while the other groups recorded lower values compared with the control. Al levels
of fenugreek caused high significant increase in Y1 values compared to the control.
Also, the group of 2% ungerminated fenugreek had the highest value of HU. However,
Abaza (2007) found that hens fed diet supplemented with 0.5% fenugreek had
numericaily highest values of shell thickness and albumen %,

Economical efficiency

Using 1% germinated femugreek seeds in diets of laying hens the CP %
requirements improved the ecoromicai efficiency and relative economical efficiency
of laying hens compared with the other treatments as shown in Table (4). Also,
Moustafa (2006) and Abaza (2007) observed that economic evaluation for egg
preduction was improved by the addition of 0.5% fenugreck seeds to layers diets
It could be concluded that adding 1.0 % germinated fenugreek seeds as natural feed
additive in diets of laying hens which contain the recommended level of CP (14.75%)
by strain cataleg improved economically egg production without adverse effects on
egg quality foilwed by the diet contains the recommended levels CP (14.75%)
without feed additive .



Table (2): Productive performance of laying hens under the effect of dietary fenugreek seeds (ungerminated and germinated) and

different diet rotein levels (Mean + SE),
Egg production | Totaleggmass | Averageegg Daily feed Feed conversion Crude proteln Calorie Live b“d)
Ttems (EP%%) (EM. £) welght (EW,g) | intake (FL, g) FC) conversation conversation weight gain
: ’ (CPQ) ratio (CCR) (LBWG, ¢)

Treatments ' .
14.75% CP+0.0 F 70.83+1.43" 3118495.00" 52.59+1.03 94.12+1.61 258007 | 03800017 | 7.15£0.207 136.69+ 20,37
13.25% CPHL.O F 65484208 | 2932411028~ |  53.25+0.82 93.3542.36 LTR008%° | 036320010 | 75040247 80.96 + 24.94
11.75% CPHLO F 5417203500 | 2380405.44° 52.47+0.85 88.3942.07 32840, 137 | 038530027 | 9084036 107.43142.51
14.75% CP+1L0%F 7034198 322848776 54.82+1.18 96.08+1,09 2534008 | 037320010 | 7.014021° 114.88+18.03
13.25% CP+L.0% F 68354194 | 305847092 | 5349113 93.98%1.75 2.64+0.08" 035060010 | 73120257 | 9720+2656
11.75% CP+1.0% F 49560937 | 21612118.65 52.2040.74 93.2542,25 3614015 | 042540027 | 10024047 | 120.84£2751
14.75% CP4+2.0%F 6L71E3.56° 7 | 2864+149.25° " | 55.5420.88 93,25+2.04 29120187 | 042020027 | 80520507 " | 1053%L3130
13.25%% CP+1.0% F 57.04£2.697 | 2560£129.00 53.7241.21 89.77+2.03 3A7TH0.19 | 0420800200 | BTTE055 | 118.61 £30.85
11.75% CP+.0% F 47.6242724° 212448333 53,2040.95 88.6742.54 3724017 04372002 10312047 124.43423 47
14.75% CI41.0% FG 7121227 324148743 54.3140.74 92.91+1.55 2.4440.06 0360001 6.76+0.20° 128.60:£30.89
13.35% CP+L0% FG | 56714272 " | 2585+140.19 54.1840.87 90.91+2.63 3164017 - | 041820027 | 87151047 134.26 £32.41
11.75% CPHLI% FG | 4989427100 | 2159410540 S1.81+1,10 93,1241,67 3.8640.22" 0.453+0.02" 10.6940.62° 67.014£17.49
14.75% CP+2.0%FG | 64072286 | 2030412059~ |  54.68E1.22 93.55+1.63 28130, 150 | 041520027 | 1704041 974142562
13.35% CP2.0%FG | 6L7122000° | 26718331 51.6240.77 90.95+1.91 3.0340.160 | 040260027 = | 841046 678641508
11.75% CP+2.0% FG 4924423277 2195454.66 53.2540.90 §7.2843.07 354020 | 0417H002 T | 98240617 76.03 2043
Qver all mean 50 080,87 2686£39.42 53.2940.26 92.0020.54 3.13:0.05 0.401+0.01 8.48+0.14 105.18£7.01
Level of CP
14.75 67.63:1.21" 3076:49.21 " 5438046 94.0140.71" 2654006 039140.01" 7354016 11650+ 11.30
1325 61.95+1.16 2766453.62" 33.244044° | 91814095" 2944007 0.3900.01" 8.16+0.19" 9080+12.17
11.75 50.15¢1.13° | 2206445.54" 52.5640.39" 90.17+1.04" 3.6040.08" 0.42340.01" 9.97+£0.23" 991541236
Femugreek level
0.0 63.49:1.80" 281047233 5271056 91954122 2.86+0. 10 0.37640.01" 7944020 108 36+17.67
1.0% ungerminated 62.73+1.87 2816495.17 53.5040.56 94.4441.01 29340, 10 0.38240.01" 8114029 111.00:14.00
2.0/ ingerminated 55.68+1.87° 2530487.67 54212057 90.6241.27 3.2540. 12 0A28HO0 ! 9.01+0,33 116.14+16.60
1.0 %% germinated 59,27£1.55" 2662£101.00 53.4340.59 92312114 3.1540. 14 04102001 8724038 109.96£16.33
2.0 % germinated 5844196 2601765 53.14:+0.59 90.6040.54 3130, 11 04112001 8.6620.31 804311.83

a.cand A .C values in the same colurnn within the same itemn followed by different superscripts are significantly different at P <0.05 forato ¢, P<0.01 for Ao C.

F, Fenugreek (ungenninated) FG, Fenugreek (germina
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Table (3): External and internal egg quality of laying hens under the effect of dietary fenugreek seeds (ungermmated and germmated)
_and different dictary protein levels (Mean + SE)

Yolk color yolk index Hough unit
(YO) YD (HDO)

Treatiments
14/75% CP+HO0 F 7707046 | 0357001 10174018 | 61024123 28714048 952£0200° | 51.49:1.24" R1.664209™"
13.25% CP+),0 F 77044088 | 0355:0.01 10.310.18 60.52:0.45 2908041 10044020 50.49+1.22° 71394155
11.75% CPH.0F 76.6620.45 | 0352+0.01 10221021 61.78:0.58 2803:0.48° | 9480197 53764119 79262224
14.75% CP+L0% F 71284032 | 0359:0.01 10,1340.15 61,00:4),52 28.8740.48 878019 54.60:1.05 T6.43LL6E
13.25% CP+1,0% F 74924053 | 03504001 10005025 | 61954127 | 29,13+140 95340.12° ] 7508£2.01
11.75% CP+I 0% I 76131056 | 0.356£0.01 10212019 | 59.9514.59 29 831056 9.11+0.26 8120, 81255145
14.75%0 CP+2.0% F 76961047 | 0355001 10.14240,16 50,40::.42 30.46:0,32 896020 | 75.06:2.22"
1325% CPH20% T 128044 | 03644001 1009017 | 61992044 27.92:0.40 9334019 862094" TOTGEI IR
11L.75% CP+2.0% T 75404055 | - 0.348:0,01 9.8140.16 60.35:40.64 29.80::0.54 9370207 0440, BA25E LA
14.75% CPHILO% PG | 76012049 | 035610.01 10.06:0.18 | 6020057 | 28824052 937:0287
1325% CP+10%FG | 76002040 | 03471001 9934423 50.7444.62 19872047 9.63:0.27" 5429941297
11.75% CP+1.0%FG | 75324063 | 0353001 10274017 | 60.74:0.45 29,9900 42 941019 56024107 81991216
14.75% CPHLI%EG | 75074048 | 0.350:0.01 10062016 | 60.73:086 | 29213077 | 893+025" 53.64£1,29" 15121800
1325% CP+2.0°%0 FG | ‘76.6040,51 0342::0.01 10524029 61.7320.52 BISHE5 . | 93HDIS 54.45£1.02 79.04£155
11.75% CP2.0%FG | 77832038 | 03504001 10.54+0.25 | 61484018 27.98:0.43° | 893z016" S8.09:1.07 85.24£1.62"
Over all mean 76394014 | 035HG.00 1017005 | 60884035 29,102:0.13 931+ 0,06 54.16:0.29 78.1140.53
Level of CP
1475 76494029 | 033680003 | 10112007 | 6088037 20224025 9.11£0.10° 32.572012° 75554095
1325 76384026 | 035240003 | 10.1940.10 | 61.08+035 28.9540.25 9.57+0.08" 53.7120.17" 76362087
1175 76202024 | 035240003 | 10204012 | 60.66+0.26 29.1340.25 9 26£0.00° 56184048 82.40£0.79"
Fenugreek level
0.0 76014036 | 03552003 10.2630.11 61494048 2860024 0680127 51.0061.02° 941115
1.0% ungerminated 76.1620.29 | 035530.03 10.1420.11 60.9740.50 20,2240.28 91440127 54.63+1.07 77.62£096"
2.0 Youngerminated 76554029 | 03564003 | 10012009 | 6059:031 29394027 9.2220.01% 53.7741.02° 79.69L117"
1.4 germinated 75784029 [ 03524003 10.0920.11 603540.32 29.5620.28 0470014 55.06£1.02° 75124140
2.0 % germinated 76534014 | 0.347:0.03 10372014 | 60984042 2845036 9.07£0.11° 559341027 7873114
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a.cand A.. C values in the same colwnn within the same item followed by different superscripts are significantly different at P <0.035 fora to ¢, P<0 01 for A to
F, Fenugreek (ingenninated) G, Fenugreek (germinate)
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Table {4): Economical efficiency of laying hens under the effect of dietary fenugreek seeds (ungerminated and germinaied) and
different dietary protein levels

’ Ltems 14.75%CP :/ié: 1175%CP | 14.75%CP :/30(2; 11.75%CP | 14.75%CP 1175%CP
1 H00%F 00 | TOO%F | HLME | s | HLIAE | 2.0%F +2.0%F
Price/ K feed(LE) a 0816 0.793 0.779 0.819 0.796 0,732 0822 0.785
Total feed irtake hen(Kg) b 7905 7.841 7425 8071 7.895 7832 7.833 7448
Total feed cost hen (LE) axb=¢ 6.454 6.218 5787 6.612 6.284 6.124 6441 5.847
Total number of eggs /hen d 59,50 5500 4550 59.08 57418 41.58 51.83 40.00
Price /egg (LE) e 0.25 0.25 025 0.25 0.25 025 0.5 0.25
Total price of eggs /hen (LE) dxe={ 14.875 13,750 11375 14.77 1435 10:40 12.96 10,00
Netrevenue / hen (LE) [—c=g 8425 7.532 5.590 8.158 8.066 4271 6517 4,153
Feonomical efficiency (EED g/c=h 1.305 1.211 0.967 1.234 1.284 0.697 1.012 0.710
Relative EEf r 100 9275 74.01 94.6 034 0.534 0.775 54.43
Htems 14.75%CP | 13.25%CP | 11L75%CP | 14.75%CP | 13.25%CP | 11.75%CP
+1.0%FG | +L0%FG | +L0%FG | +20%FG | +20%FG | +2.0%FG

Price/ K feed(LE) 2 0.819 796 0.782 0.822 799 0.785
Total feed Intake hen{Kz) b 7.804 7.636 7.822 7.857 7.639 7331
Totd feed cost /hen (LE) axb=¢ 6301 6,078 6.117 6.458 6.104 5.755
Total number of eggs /hen d 59.82 47.64 4191 53.82 51.83 4136
Price fegg (LE) e 0.25 0.25 0.25 0.25 0.25 025
Tetal price of eggs /hen (LE)dx =1 14.955 191 1048 13.46 1296 1034
Netrevenue/hen (LE)f~c=g 8.562 5.832 4363 7.00 6.856 4585
Economical efficiency (EEf g/c=h 1.340 0.96 0.713 1.08 1123 797
Relative EEf ¢ 102.6 73.6 54.66 8308 8607 6105

Herrrinenineennns (based on average price of diets during the experimental time).

Bttt (according to the local market price at the experimental time).

g/c . wneron ... {nct revenue per unit feed cost).

| U {assuming that cconomical efficiency of control group equals 100).

F, Fenugreek (ungerminated) FG, Fenugreek (germinated)
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