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ABSTRACT

This study was conducted to evaluate the effect of black seed and marjoram
leaves powder on growth performance, feed utilization, and body composition of Nile
tilapia, Oreochromis niloticus. All diets are iso-nitrogenous (30% crud protein).and
iso-caloric (4.72 kcal/g diet). Thirty glass aquaria were used, each one was stocked
with 10 fish {8.2 g) and three aquaria were designated for each treatment. The ten
treatments were: Treatment 1 was control without additives, treatments 2, 3 and 4
contained 1.0%, 2.0% and 3.0% black seeds (BS), respectively, treatments 5, 6 and 7
contained 1.0%, 2.0% and 3.0% marjoram ieaves (ML), respectively and treatments 8,
8, and 10 contained BS and ML (1 : 1 wiw) at a rate of 1.0, 2.0%, and 3.0%,
respectively. Fish were fed on one of the experimental diets at feeding level of 3% of
body weight daily for 12 weeks. The feed was offered twice daily, five days a week.
Fish growth {indicated as finali weight, weight gain, daily gain, relative grouth rate {
RGR),and specific growth rate ( SGR)) was increased gradually and the maximum
growth was obtained when fish féd T4. The lowest growth was obtained at the control
group. The highest feed intake and the lowest feed conversion ratio { FCR) were
obtained when fish fed 30 g BS/ky diet (T4). Apparent protein utilization (APU ), and
energy utilization ( EU ) were enhanced significantly when fish fed 8S and ML {each
alone or together), while the lowest values were obtained at the control group. Dry
matter content in fish body was significantly incrased by BS and/or ML. Crude protein
increased significantly aiso in all treatmenis compared with the control. Total lipids
contents refleacied significant increases in all treatments compared with the
control.Yet, ash content decreased significartly with each black seed and/or marjoram
laaves lavel,

Keywords: Black seeds, Marjoram leaves Nile tilapia, Growth, Feed utilization, Fish
body composition .

INTRODUCTION

The use of medicinal herbs as feed additives has greatly increased
because they contain some chemical components that may enhance the
growth and health (Salem and ElMahdy, 2001). Nowadays, there is an
increased demand for using these herbs as natural growth promoters via
improving the general health (Abdelhamid et al., 2002, 2004 a, b, ¢, d &e and
2005 a & b, Abd Eimonem et al,, 2002; Shalaby et al,, 2003 and El-Dakar et
al., 2004 a&b) instead of using synthetic drugs (Abdelhamid et af .1997
and1998 and Hussein et af, 2000). Several studies in animal nutrition
showed that adding some spices or medicinal herbs to diets had favorable
effects on live weight gain, feed efficiency and nutrient digestibility (Hnafy,
1995; Karaly, 1995; Gabr et al.,, 1996; Mir ef al., 1998; Youssef et ai, 1998;
Aboul-Fotoh et al., 1999; Allam ef al., 1999; El-Ayek et al., 1999 ; El-Saadany
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et al,1995; Abdelhamid ef al., 20012004 a,b;Shehata ef a/ .,2001 and
. Abdelhamid,2008)

Black seed (Nigella sativa) is a medical herb used for the treatment
of variety of ailments (Boulos, 1983) and also commonly used as condiment
in Middle East. It has also been reported to possess many pharmacological
effects (Abd El-Aal and Attia, 1993 and Hussein et al., 2000). Thymoguinone

, an active principle of black seed, is known to possess antioxidant properties
(Nag| et al., 1999).

Mar]oram (Origanum majorana) plants are widely used allover the
world as a very popular spice, under the remacular name "oregano”. They
are of great economic importance which is not only related to their use as a
spice, in fact, as recent studies have pointed out, Oregano is used
traditionally in many other ways as its essential oils have antimicrobial effects
for thir antioxidant activity (Lagouri ef al., 1993 and Sivropoulou et al., 1996).

The importance of Nile tilapia (Oreochromis niloticus) in aquaculture
is evident from the fact it has now spread to all continents of the world
because it exhibits most of the desirable qualities of a culture species and
tolerates the different conditions (El-Sayed, A. F.M. ,2004). The present study
therefore aimed to evaiuate the use of black seed and marjoram leaves
powders as feed additives and study their effects on growth performance,
feed conversion, and body composition of Nile tilapia, Oreochromis niloticus

{L).

MATERIALS AND METHODS

Diet preparation:

ingredients of the experimental diets were obtained from the local
market (Zoo —Control Factory). Ten experimental diets were formulated (30%
crude protein and 4.72kcal/g-diet) to contain different leveis of biack seed
(BL) andfor marjoram leaves (ML) (Tables 1and2). The diets contained
control (0), 1.0, 2.0 or 3.0 % BS, 1.0, 2.0 or 3.0% ML, 1.0, 2.0 or 3.0% BS +
ML {1:1 wiw). The ingredients of each diet were separately blended with
additional 100 ml of water to make a paste of each diet. The pastes were
separately passed through a grinder, and pelleted (1 mm diameter) in a
modified paste extruder to form the tested diets. The diets were
approximately simitar in texture and nutrition contents but oontalnlng different
ievels of BS and/or ML. The diets were stored in plastic bags in a refrigerator
{-2° C} untit use.
Fish rearing:

Fingerlings of Nile tilapia, Oreochromis niloticus {L) with an average
initial body weight of 8.2 gffish were obtained from the fish hatchery, Central
Laboratory for Aquaculture Research, Abbassa, Abo-Hammad, Sharkia,
Egypt, and kept for 2 week as an acclimation period to the laboratory
conditions. After that, fish were distributed into 30 glass aquaria; 100-L each,
at l?a:;ate of 10 ﬁsh]aquanum and each treatment was represented by three
aquaria ‘ o :

Each aquarium was supplied with compressed air via air-stones
using aquarium air pumps. Fish were acclimatized one week to the aquarium
condition and fish feces were cleaned daily by siphoning with a three quarters
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of aquanurns water and was replaced by aerated water from a storage tank.
All aquaria were maintained at 26 — 28° C with 12-12 light — dark photoperiod
cycle using fluorescent tubes as the light source. The daily feeding rate was
3% of live body weight which was offered at 2 meals daily; 5 days a week for
12 weeks. Fish were weighed every two weeks and the amount of feed
quantity for each aquarium was adjusted accordingly.

Table 1 Ingredients of the experimental dlets (on dry matter basis).

Co-| Black seeds Marjarom  |Biack seed : Marjrom]

{1:1)
Ingredients  |ntroll— =T TT% [ 2% 1 3% | 1% T 2% T 3%

T1 T2 T3 4 T5 T6 T7 T8 9 | T0
19 ] 8 | 19 | 18 | ¢ | @ | 10 | 18 | 18 | 18
795 | 285 | 205 | 296 | 205 | 295 | 295 | 285 | 285 | 295

v

0 ] 30 30 30 30 30 30 30 30 30

9 9 [:] ] 9 ] [] 9 9 []
288 ) 238 | t88 | 138 § 238 | 183 | 138 | 238 [ 188 | 138
20 18 1.0 0.5 1.5 1.0 0.5 15 1 10 0.5
1.74 | 174 | 174 | 1.74 | 174 | 174 1.74 | 174 | 174 & 1.74
188 ] 188 | 188 | 188 | 1838 | 188 | 188 | 1.88 188 | 1.88
1.5 1.5 15 15 13 1.5 15 15 1.5 1.5
2.5 2.5 25 2.5 2.5 25 25 25 25 25
] 1 2 3 1 2 3 1 2 3

100 { 100 | 100 § 100 | 100 | 106 | 100 | 106 | 00 | 100

1- Vitamins premix (per kg of premix): thiamine, 2.5 g; riboflavin, 2.5 g; pyridoxine, 2.0 g;
inositol, 100.0mg; blotin, 0.3 g; pantothenic acld, 100.0 g; follc acld, 0.75 g; para-
aminobenzolc acid, 2.5 g; choline, 200.0 g; nicotinic acid, 10.0 g; cyanocobalamine,
0.005 g: a-tocopherol acetate, 20.1 g; menadione, 2,0 g; retinol paimitate, 100,000 IU;
cholacalciferol, 500,000 iU,

2- Minerals premix (g/kg of premix): CaHPO4.2H20, 727.2; MgC04.7TH20, 127.5; KCi 50.0;
NaCl, 60.0; FeCgH507.3H20, 25.0; ZnCO3, 5.5; MnCl2.4H20, 2.5; Cu(OAc)2.H20, 0.785;
COCl3 .6H30, 0.477; Cal03.6H20, 0.295; CrCl3.6H30, 0.128; AICI3.6H0, 0.54;
NagSe03, 0.03.

Table 2: The chemical composition of the experimental diets (%on dry
inatter basis).

Htams Tt T2 | T3] T4 J 15 ] 76 | T7 73 9 | T10
Dry Matter 90.89 | 90.78 |60.11] 80:43 | 80.77 | 90.53 | 90.75 | 90.66 [ 90.58 | 90.767
KCrude protsin 3025 | 30.27 |30.25] 30.30 | 3022 | 30.27 |0.23 3022 | 30.27 | 3025
[Fotai Tt 716 | 716 [718{ 7.20 | 721 | 7149 | 716 | 7.2 { 7.6 | 7.18
rude fiber 586 | 585 |585| 503 | 588 | 6587 | 58 | 577 | 6585 | 788
h 677 | 678 |681] 678 | 678 | 6.77 | 6.75 | 6.78 | 6.84 | 6.80

49.96 | 49.04 [46.90] 49.79 | 49.91 | 49.90 | 49.97 | 80,03 | 49.58 | 47.80

(24225 (44225 | 4473 4422 ABR4Z3 11| 3473 |a4Z2 4644235118422 8114422 12
5 | 8.4 esujeeqa 68,51'6832 68.44 | 68.33 | 88.32 | 6845 | 639
1 Nﬂrogen-Frea Extract {caiculated by diﬁereneo)- 100 - (protein + iipid + ash + crude
fiber).
2- Gross energy (GE): Calculated from (NRC, 1993 ) as 5.65, 9.45 and 4.1 Keallg for
protein, lipid and NFE, respectively.
Proximate analysls of diet and fish:

At the start of the experiment; 20 ﬁsh with similar .average. body
weight were ‘taken and kept frozen for proximate chemicab analysis, At the
end of the experiment, the basal diet and fish from each treatment were
chemically analyzed accerding to the standard methods of AOAC (1990) for
determination of moisture, crude protein, totat lipids, ash and dietary fiber.
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Growth parameters:
Weight gain (WG)= W2-W1
Dally gain (DG)=W2-W1/T,;
Relative growth rate (RGR) = [(W2 — W1}/ W1] X 100;
Where W2 = average final body weight (g), W1 = average initial body weight
(g). and T = experimental period {days).
Feed utilization parameters:
Feed conversion ratio (FCR) = feed intake {g) / body weight gain (g},
Feed efficiency ratio (FER) = body weigh gain (g) / feed intake (g) x100;
Protein efficiency ratio {PER) = gain in weight(g) / protein intake in feed (g);
Apparent protein utilization (APU %) = 100 [protein gain in fish (g) / protein
intake in feed (g)].
Energy utilization (EU %) = [energy gain / energy intake] x 100.
Statistical analysis

All numerical data obtained in the present study were subjected to
one way ANOVA. Differences between means were tested at the 5%
probability level using Duncan test. All the statistical analyses were done
using SPSS program version 10 (SPSS, Richmond, VI, USA) as described by
Dytham (1999).

RESULTS AND DISCUSSION

In the present study, Nile tilapia fish fed the experimental diets were
active and grew efficiently without external signs of nutritional deficiency.
Results in Tabie (3) show that initial body weight of all experiment groups did
not differ significantly. The use of different spices levels resulted in
higher(P<0.05) performance of Nile tilapia than those fed the control diet
concerning weight gain, SGR and RGR. The highest final weight was
obtained at group fed 3.0% BS (34.0+0.12 g), group fed 3% ML (33.0+0.23 g)
and group fed 3% BS + ML (32.6+0.12 g),respectively , while the lowest one
was obtained at the control group (26.37+0.20 g). The improvement in growth
parameters and survival rate may be because these spices contain
substances that enhanced fish growth and the general fish health (Abd
Elmonem et af, 2002; Shalaby ef al, 2003 and El-Dakar ef al., 2004c).
Similar results were obtained with different medical plants and herbs such as
marjoram, basil, licorice roots, black seeds, peppermint leaves, fenugreek
seeds and caraway seeds (Abd E-Maksoud et al., 2002, Abd Elmcnem et al.,
2002; Sakr, 2003; Shaiaby et al., 2003; El-Dakar, 2004 El-Dakar et al., 2004
a, b, ¢; and Shalaby, 2004).

Table {4) shows that*feed intake increased significantly with added
different spices levels in fish diets (P<0.05). The highest feed intake was
obtained at groups fed 3% BS (32.0610.51 g feed/fish}, groups fed 3% BS
and ML (31.84+0.34 g feedffish}, groups fed 1% BS and ML {31.2510.29 g
feed/fish), groups fed 2% BS (30.98+1.05 g feed/ish) and groups fed 2% BS
ahd'ML (30.7940.48 g feed/fish), while the ‘lowest one was obtaingd at the
control groups (28.5810.23 g feedffish), Contrarly, FCR decreased
significantly {P<0.05) at fish groups fed 3% ML, groups fed 3% BS, groups
fed 2% ML (1.23, 1.25 and 1.35, respectively), while the highest FCR values
were obtained at the control {1.58).
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Table 3: Growth performance {means + SE) of Nile tilapia fed diets containing different levels of black seed and
marjoram leaves for 12 weeks.

tems T1 T2 T3 T4 75 Té 7 TH T9 T10
8.27 B.27 8.22 8.27 827 8.27 823 8.23 8.27 8.30
Itial welght (g} 10.03 $0.03 +0.03 +0.03 £0.03 +0.03 +0.03 +003 +0.03 £003
26.37 29.30% 30.35% 40 28.4° 30.75° 330° 30.75° 02 % 328"

+ 0.20 +0.17 +0.14 +0.12 10.17 10.72 +0.23 +0.43 10.17 + 0.12
18.1° 21.0° 2210 25.75° 20.15° 225° 24.70° 225° 21.65°¢ 24,35
+0.17 10.12 10.12 +0.14 +0.14 10.69 #0.23 40.43 0.20 10.14
0.21° 0.25° 0.26° 0.31? 0.24° 0.27 0.29" 027" 226 ° 0.29°
+0.002 +0.002 10.001 +0.002 10.002 +0.008 +0.002 +0.005 10.003 +0.002
139 145 155 | 160 147 157= | 164 | 158 | 156 = | 164
+0.003 +0.008 10.013 10.011 +0.003 +0.02 +0.008 10,017 10.011 +0.018
T 219.38 257.57 267447 | 312.15° | 244.23° | 271285° | 297600 276.0° 266.007 | 295.0°
owth rate{%) +1.33 14.68 +0.63 +2.84 +0.89 +7.44 12.78 15.78 +3.38 +2.88
urvival rate (%) 94.0:1.9" | 97.0¢0.8" | 88.020.5" | 97.0£0.5" | 08.0£0.3" | 08.0:0.5" | 9720.5° | 96.020.6° | 98.0£0.3° | 99.0£0.0"
Means with different superscripts In the same row are signiflcantly different (p<0.05).

Table 4: Feed intake, feed conversion ratio (FCR),feed efficiency ratio (FER) protein efficiency ratio (PER),

apparent protein utilization (APU} and energy utilization {EU) of Nile tilapla fed diets containing
different levels of black seeds and marjoram leaves for 12 weeks.

tems ) % 12 LE] T4 15 T6 T7 T8 T9 T10
F«u intake(g) [ 28. 30.06bcd | 30.98% 32.06" 20017 | 3043™ | 30.73° | 31.25% | 30.79® [ 31.84%
‘ +0.23 +0.56 +1.05 +0.51 +0.02 +0.0.82 30.08 £0.20 £0.48 20,34
1587 1447 1407% 1.25% 1.44° | 1355 | 1.23 ! 136° | 141 =] 137%
£0.02 £0.03 +0.04 £0.02 +60.01 +0.005 +0.005 +0.01 +0.008 £0.05
63.73 69.91" 71550 80.40° 59.467 73.93°° 80.35° 72142 | 713 © | 7949°
+1.14 +1.88 +2.05 +1.73 +0.44 +0.26 +0.73 +0.72 047 1036 |
237 255% | 375 = 2.35° 269°° 2.6 293 | 266% 271% 278
+0.04 +0.06 +0.01 +0.28 +0.01 +0.01 £0.03 +0.07 +0.12 +0.01
46.87 54.8 54.03% 58.62° 56.622 | 551 61.25" 54.46° 5220° 57.76° |
£0.75 +1.44 £1.56 $1.28 +0.39 10.05 +0.49 +1.07 +0.41 10.35
2033 36.45% | 3533 35.0°P 35.03% | 35747 37597 34.33° 3369 3528
+0.48 +1.89 +1.01 10.94 +0.23 $0.78 $0.19 £0.55 +0.28 £0.22

Means with diffarent superscripts in the same row are slgnificantly different (P<0.05).
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The PER values were enhanced significantly in 2% BS (3.75), while the
iowest PER was obtained at the control groups (2.31). The percentage FER
increased with the increase of different spices levels in the tested diets
(P<0.05). The highest FER values were obtained by groups of fish fed 3%
BS, 3% ML and 3% BS + ML (80.40, 80.39 and 79.49%, respectively), while
the lowest one was obtained at the control groups (63.73%). Similarly, The
APU% and EU% increased significantly due to the inclusion of BS and /or ML
in fish diets (P<0.05). The highest APU was obtained at groups fed 3% ML,
3% BS and 3% BS + ML (61:25%, 58.62% and 57.78%, respectively), while
the lowest one was obtained at the control groups (46.87%). The highest EU
was obtained in all groups that contained different spices levels, where the
highest value was obtained at groups fed ML (37.59%), while the lowest one
was obtained at the control group (29.33%).

in the present study, the improved fish growth and feed utilization
when supplemented diets with BS and /for ML may possibly due to the
improve in_feed intake and nutrient digestibility. Also, BS and ML contain
several nutrlents especially essential oils,vitamins and minerais that may
help in fish growth promotion. These results agree with those found by Abdel-
Maaksoud et a/.(1999); E--Dakar {2004) and Shalaby (2004).

Tabie (5) shows the proximate chemical composition of whole body
of Nile tilapia fed diets containing different levels of spices. The inclusion of
BS andfor ML in tilapia diets herein resulted in an increase in protein (with
few exceptions } and ether extract contents with a decrease in ash
content.This increase of both crude protein and ether extract may be
attributed to the incrase in dry matter content .

Table 5: Proximate chemical analysis on dry matter basis {inean £ SE)
of Nile tilapla fed diets containing different levels of blatk
seeds and marjoram leaves for 12 weeks.

Troatments | D7 TAR9T | Grude protain (%) | Lo exiact o
n ) 38 | 50.80° *0.23 | 71'7%"’ +0.20 28.39 0. 41

OntT | 27.38° +0. —55.46° x0.27 16,31 20.46 | 18.0

28.20° 0.4 67.2 ; 17.51™ 20.31 15.04" 0 3_'

Y 27.05" 10.82 66.40°C $0.48 | 18.60 x0.51 | 34.74° 20.26 |

3 650" £0,60 BB.64° 30.29 1462 10.84 | 16.74° +0.53
1 20.00° 20.99 B8535 064 | 17.15" +0.55 14.47° 20.78
T8 | P7.f4A°3052 ! 66.37°°2063 | 16.56 £0.28 | 17,07 +0.55 |
7 DB.60° 0.03 | 6b.65" x0.75 | 15.76° £0.53 | 16.56° 40.24 |
1£: EE 28,19 £0.80 6439 x0.47 | 11.45" 20.38 17.64° £0.24
T8 | 9741°0.76_ | 66,00 3058 | 18.00° =030 | 16.01° 2003 |

J18 8.2 1.08 BR.00" +0.14 18.25" +0.19 ‘mrz N

MeanS with difforent supearscripts in the same column are signlﬁcantly diffarent {P<0.05).

These results are not in agreement with those obtained by Abd El — Maksoud
{2002), Abd Elmonem et al. (2002), Shalaby (2004), and Abdel Wahab et al.
(2007) who found that fish body composition did not differ due to the use of
. variqus spices in dists.Hwevegthe analysls gf fish at start of expriment
revealed lower dry mattér, crude proteirl and ether extfact, but higher ash
comtents than at the end of the expriment. Moreaver, there was a negative
relationship between water content and ether extract content of the whole fish
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body ,This negative relationship was proved too by Abdelhamld(1988) and
Abdelhamid ef a/ .(1998,2005 b&2007).

In conclusion, under these experimental conditions, the use of BS
and/or ML at 3.0% level in the diet can improve the growth performance and
feed utilization of Nile tilapia.

REFERENCES

Abdelhamid, A.M.(1988).Effect of strigmatocystin contaminated diets on fish
performance. Arch. Anim, Nuttr., Berlin, 38:833-846.

Abd El-Aal, E.S.M. and Attia R.S. (1993). Characterization of black cumin
{Nigella sativa) seed. 2-Protien Alex. Sci. Extch., 14(4): 483-496 .

Abd El-Maksoud, A.M.S.; Aboul-Fotoh G.E.; Allam S.M. and Abou Zied R.M.
(2002). The response of Nile tilapia to animal protein free diets
supplemented with some free amino acids and some medicinal plants.
Proc. 1% Conf. Aduacuit,13-15 December. El-Arish, Egypt.
Aguacult.,.Soc.,PP:233-260.

Abdel El-Maksoud A. M. 8.; G, E. Aboul-Fotouh; S. M. Allam and R. M. Abou
Zied (1999). Efffect of marjoram leaves (Majorana hortensis L.) as a
feed additive on the performance of Nile tilapia {Oreochromis Nifoticus)
fingeriinges.Egyption J. Nutrition & feeds.2:39 — 47,

Abdel wahab A.M. ; Hassouna M. M. E. ; Abd El-Maksoud A. M. S. ;Abd Ei
Tawaab A AbuSeef M. M. A(2007).Cinnamon as a feed
supplementation in Nile filapia, (Oreochromis  Niloticus), diets that
redred in earthen ponds. Egyptain J. Nutrition and feeds 10 (2) Special
fssue: 881 - 890. -

Abdelhamid , A.M. (2008). Horses Breeding,2"" Ed.,Monshaat Almaaref,
Alexandria Deposit. no.20822/ 2002.

Abdelhamid, A.M., Abhou Ammou, F.F., Abdel-Khalek, A.E., Ahmed M.E.,
Shehata, E.l, and Maged, G.A. (2004 a). Effect of dietary
supplementation with chamomile flowers on carcass characteristics
and histology of some organs in Rahmani sheep. J. Agric. Sci.
Mansoura Univ., 29; 6119-6135.

Abdelhamid, A.M., Khalil F.F.M, El-Barbary M, l Zaki V.H. and Husien H.S.
(2002) Feedmg Nile tilapia on Blogen to detoxify aflatoxin diets
Proc.1™ Ann.Sc. Conf. Amin.& Fish Prod.Mansoura, 24 & 25
Sep..pp:207-230.

Abdelhamid, A.M., Mehrim A.l. and Khalil F.F. (2004c), Ditoxification of
aflatoxin contammated diet of tilapia fish using dietary supplementation
with egg shell, Betafin®, ciay or silica. J.Agric.Sci.Mansoura
Univ.,29:3163-3174,

Abdelhamid, A.M., Salem M.F.L.and Tolan A.E.(2004d). Evaluation of mallow
(Malva parvifiora L.) plant as an alternative protein source for Nile
titapia (Oreochromis niloticus) fingerfings. J. Agric. Sci. Mansoura
Univ., 29: 6899-6910.

Abdelhamld A.M., Salem M.F.l.and Tolan AE. (2005a) Evaluation of linseed
meal as feed hngredient in diets on growing Nile tilapia{Qreochromis
nilolicus) fingerlings. J. Agric. Res. Tanta Univ., 31(3): 685-402.

8489



Ssden, M. E. A,

Abdelhamid, AM.Ei-Fadaly H.A. and lbrahim SM. (2007). ltegrated
aquaculture by bearing ducks on earthen fish ponds. Aquacuiture
Tanhnical Articles, engormix.com,23p.

Abdethamid,A..M., Ahmed M.E, Shehata E.l., Abou Ammou F.F, and Maged
G.A.(2004b).impact of using chamomile flowers on the performance of
Rahmani sheep. J. Agric.Sci.Mangoura Univ., 29:6105- 6117.

Abdeihamid,A.M. , Salem.M.F.l.and Tolan A.E.(2005b). Utilisation of blac
sead meal {Nigefla sativa) in Nile titapia{Oreochromis niloticus} diets. J.
Agric. Ras.Tanta Univ., 31(3):4003-419.

Abdeihamid, A.M., Khiil F.F.and Elbarbary M.E.(1998).Effect of using graded
levels of gobberellic acid in diets differing in the crud protein ievels on
performance and chemical composition of Nile tilapia
fingerings.Egynt.d.Aquat Biol.&Fish.,2(4)221-233.

Abdsthamid,A.M. Khiit F.F.and Elbarbary M.E.(1997).Effect of different
dietrary crud protein levels supplemented with graded levels of
flavomycin on growth performance of Nile filapia fry and their utilization
of different nutrients. Egypt. J.Aquat. Biol.& Fish.,1(2) 93-108.

Abdelhamid, A.M., Salem M.F.i.and Tolan A.E.{2004e) Evaluation of sesame
meal as a dietary protein source for Nile tilapia (Creochromis niloticus)
fingerlings..).Agric. Sci. Mansoura Univ.,29:6887-6897.

Abd-Elmonem A, Shalaby, S.M.M. and El- Dakar, A.Y. (2002). Response of
red tilapia tc different level of some medicinal plant by-product: black
segd and roquette seed meals. Froc. 1* Sci. Conf Aqua., El-Arish,
Dec. 13-15, pp : 247-260.

Ahoui-Fotoh , G.E.; Allam S.M.; Shehata E. and Abd Ei-Azeem N. (1999).
Effect of some medicinal plants as feed additives on performance of
growing sheep. Egypt. J. Ntur. Feed, 2:79.

Ahmed, M.A., Aabdelhamid A. M., Abou Ammou F.F.,Soliman E.S.,E-Kholy
N.M.and Shehata E.l. (2001).Rrsponse of milk production of Zaraibi
goat to feeding silage containing different levels of tessinte and kochia.
Egypt.d .Nutr.and Feeds, 4:141-153.

Altarn, M.S.; EtHosseniy H.M.; Abdel Gawad AM.; El-Saadany S.A. and Zied
AM.M. {1998). Medicinal herbs and plants as feed additives for
rurninates, |- Effect of using some medicinal herb and plants as
additives on Zaraibi goat performances. Egypt.d. Nutr. Feed, 2; 349-365.

AOAC  {1890). Official Methods of Anaiysis of the Assoc:ataon of Official
Analytical Chemists, 15" ed . Association of Official Analytical
Chemists ,Arlington, VA

Bouios, L. (1983). Medicinal plants of North Africa, Referance Publications
Algonac, M.1., pp:103.

Dyiham, C. (1999) Choosung and Using Statistics: A Biologists Guide.
Blackwell Science Ltd., London, UK. P 147.

El — Dakar, A. Y.; Shalaby S.M.M.: Abd Elmonem A.l. and Wahbi:N. O. M.
{2004 ¢). Enhancement of performance using fennel seeds meal as
feed additive for Nile tilapia Oreochromis niloticus. J. Egypt. Acad.
Enviren, Deveiop. (B-Aquacuiture), 5{(2): 43-67.

8450



J. Agric. Sci. Mansoura Univ., 33 (12), December, 2008

El-Ayek, M.Y.; Gaber A.A. and Mehrez A.Z. (1999). Influence of substituting
concentrate feed mixture by Nigella sativa meal on animal performance
and carcass traits of growth lambs. Egypt.J.Nutr. and Feed, 2: 265-277.

ElDakar, AY. (2004). Growth response of hybrid tilapia, Oreochromis
niloticus y Oreochromis auraus to diets supplemented to different levels
of caraway seeds. Agric: Sci. Mansoura Uhiv.,:29 (11); 6083- 6084,

El-Dakar, A.Y.; Hassanien G.D.l.; Gad S.S. and Sakr S.E. (2004 b). Use of
medical and aromatic plants in fish diets: 2. Effect of dried basil leaves
on performance of W tilapia {Oreochromis niloticus x Orsochromis
auraus) fingerlings.3 ™ intern. Conf. on Anim. Production and Health in
Semi-Arld Areas, Suez Canal Univ. (in press).

El-Dakar, A.Y.; Hassanien G.D.\.; Gad S.S. and Sakr S.E. (2004 a). Use of
medical and aromatic plants in fish diets: 1. Effect of dried marjoram
leaves on performance of hybrid filapia Oreochromis niloficus x
Oreochromis auraus fingerings. J. Egypt. Acad. Soc. Environ. Develop.
{B. Aquaculture), 5(1): 67-83.

El-Saadany, S. A.; Mohey-El-Din M. M.; Abou Sellim |.A.; Mohammed S. M.
and El-Kholy N.M. (1999). Effect of some medicinal herbs and feed
additives on buffalo milk, Egypt. J. Nutr. and Feed, 2: 505.

El-Sayed, A. F.M. {2004). Protein nutrition of farmed tilapia: searching for
unconventnona| sources. In: R. Bolivar, G. Mair and K. Fitzsimmons
(eds.), The 6™ Intemational Symposium of Tilapia Aguaculture, ISTA 6,
14-16 September 2004, Manila, the Philippines, pp. 364-378.

Gaber, A.A.; El-Ayouty S.A.; Zaki A.A. ; Abou Ammo F. E. and El- Gohary
E.S.l. (1996). Productive performance of lambs fed diets containing
Nigella sativa meal. Egypt. J. Nutr. and Feed, 1 (2): 97.

Hanafy, M.M. (1995). The use of anise, fennel and ginger as a feed additive
in the nutrition of broilers, M. Sc. Thesis, Fac. Agric., Alex. Univ.

Hussein, S.Y., Mekkawy, |.A/A., Moktar, Z.Z. and Mubarak, M. {2000).
Productive effect of Nigella sativa seed against aflatoxicosis in
Oreochrornis niloticus. Proc. Conf. on Mycotoxins and Dioxins and the
Environment, Bydgoszez, Sep. 25-27, pp:109-130.

Karaly, M.A. (1995). The use of coriander , peppermint and celery as feed
additives in Pekin ducks. M. Sc. Thesis, Fac. Agric., Alex. Univ.

Lagouri, V ., Blekas G., Tsimidou M ., Kokkini S. and Boskou D. (1993).
Composition and antioxidant activity of essential oils from organo
plants grown wild in Greece. Z. Lebensm. Uters. Forsch., 97: 20-23,

Mir, Z.P.S., Acharya S.N.; Zaman M. S.; Taylor W.G.; Mears T.A.; Mcallister
T.A. and Gonewarden LA. (1998). Composition of AHa alfa and
Fenugreek silabes supplemented with barley grin on performance of
growing steer. Canadian J. Anim, Sci., 78: 343-348,

Nagi, M.N., Alam K., Badary Q.A., Al-Shabanah O.A., Al-Sawaf H.A. and Al-
Bekairi, AM. (1999). Thmoquinone protects against carbon
tetrachloride hepatotoxicity in mice via an antioxidant mechanism.
Bicchem, Biochem Mol. Biol. Int L., 47: 153-159,

NRC (1993). Nutrient requirements of fish. Committee on Animal Nutrition.
Board on Agriculture. National Research Council. National Academy
Press .Washington DC, USA. p114

8491



Seden, M. E. A.

Sakr, S.E.(2003). Studies on the feeding attractants for fish. M.Sc Thesis.
Fac. Environ. Agric. Sci., El-Arish, Suez Canal Univ., Egypt.

Salem, F.A. and E-Mahdy M.R. (2001). Effect of some medicinal plants as
feed additives on the nutrients digestibility, rumen fermentation, blood
and carcass characteristics of sheep. 2 Inter. Conf. on Anim.
Production and Health in Semi-Arid Areas, ‘Suez Canial Univ.,1:161-178,

Shalaby, S. M. M. (2004). Response of Nile tilapia, Omochrom.rs niloticus
fingeriings {o diets supplemented with different levels of fenugreek
seeds (Hulba). J. Agric. Mansoura Univ., 29: 2231-2242,

Shalaby,5.M.M.; Abd-Elmonem A.l.and El Dakar, A.Y. (2003).Enhancement
of growth performance, .feed and nutrient utilization, of Nile tilapia,
Oreochromis niloticus, using of licorice roots(Erksous) as a feed
attractive.d. Egypt Acad Soc.Environ.Develop.(B-Aquaculture),4
(2):119-142.

Shehata,E.l. Ahmad M.E.,Abdelhamid A.M.,Abou Ammou F.F.and Haggag
M.EI-H.{2001).Comparative nutritive values of silage rations containing
differentievelsof teosinte and kochia. Egypt.J.Nutr.andFeeds,4:129-140,

Sivropoulou, A., Papanicolacu E., Nikolaou C., Kokkini S., Lanaras T., and
Arsenakis M. (1996). Antimicrobial activities of organum essential oils.
J. Agric. Food Chem., 44: 1202-1205.

Yossef, M.M.; Aboinene A. M Khattab R.M., and .Darwish S.A. (1 998). Effect
of feeding Nigella sat!va cake on productive and reproductive
performance of buffaloes. Egypt. J. Nutr. and Feed, 1:73.

pucall S Gy LallY) cYaal Jo Ll clBlals Jd g (g aladsud A0

Opae  URD 20 Spd) Ciada

L gl iy LN Sigag pudd = Ag5d - daa il = Al —RpSandl 5950 Sigagd (g 36 5a0 Sanal

RABYY ayieal

G Bsamay 1S pl ia jpy Gaa o O pladid g5 yai iy ol a3 2y el

PO 51 PUNICT «,.A..\n EEAR I IR RNV W, JPWEY IV - PR K R LS P RELF Tgh

Lgplaj Loiapals oo ke dy pddl Sy ( Ao apfs o 8S SUS £ VYABd Qpuig) gl 6p 0 %T e ke

uﬂj—\jd-mlm,(MM i .Luyq)ua_’a/M\' Janay 430 gle thlnu‘ﬂMmJJ

IS N W, . AR R RURTYA PSS IS 1) (E 1P R L L ELH P PR R U 7Y (RS -3 S RPORY- 4

Sl i a 5ah ) By Ll Whin o apdkadV) 350D o coham calS i JS £00Y OOl

Gaamna gl Ubiine Jpolafl el Jo (33 S tyle JS ¥ile0 cildaad, J 0 o %T,%Y,%)

Tk il e s30 COS gha S VeeteA DNy, T o WYY, %) Ay 44 48 3,4

BV Y, %Y s (0 10t sY ) Lae ik b F) Bmaens 4S8 T Y (Symasn On S 4 Uiina

Laai) e gad VY Sad Yy G pa o 5T peadl 0 (0 20T ey Lo gy (53088 it i€y L B e

JURS PINE: DU, J5 PRUISE § ETS JUSRE DU JALTS T PR . PRSP T B (R TR L9 T L

el gl o any gl LAY one (00 IS _pdi 5 Agle g e R4 308 cupad 5 2 0D Adgd

a8 Cons p S| (g 2SR) NN ka5 o8 B g nd N Al b o el S o gl gl amay

Tpady ofig b (e B3B! A Ly dagdl Al 3 3Dy gadl e dpud Cacediadl g 3 ySlad 413D

‘—me-'y-mukwwu#d-“w*&w il f 8 ALY, e SABN

Baslfl pacpd (5 JeasSH Jlailyy, J;Y'Maﬁuuﬂhmhhﬁ)wﬁﬂﬂ B a3 ,0

W33 Fod Fanaa R0 Ay s Aibials Yy gine 30 38 Alla Bl (e a1 (g gine o 20

2 P Lin (o Y Qalitusal (pe a) finay ¢ )y RS oy CBLnal 6 B Yy ghea 3G i nl e o) ginay

ohiaad Ol (K plen ekl e ¥ (e hasd¥l (g fine Wiy ¢ Jp A o BMAed pane B Lygina

r PRELT | ‘_l.i\...y! (5% Tl (§ $iad Aqh “b

8492



