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ABSTRACT: This experiment was performed to study the effect of adding turmeric(TU)
or fenugreek seeds (FE) and both of them in laying hen diets on productive performance.
A total number of 90 hens of Sinai local strains, at 59-wks-old were used, weighed
individually and allotted randomly into six experimental groups, with three equal
replicates, five hens each. Hens had almost similar of initial average live body weights.
The 6 treatments were: control treatment (T1) fed on basal diet. The second treatment
(T2) was fed on basal diet with 0.1 % turmeric powder. While third and fourth treatments
(T3 and T4) supplemented with fenugreek seeds powder levels 0.1 or 0.2 % , respectively.
Then, the fifth and sixth treatments (T5 and T6) were given turmeric at level 0.1 % plus
0.1 % or 0.2 % fenugreek seeds, respectively. The results showed that hen group fed on
a diet supplemented with 0.1 % TU + 0.2 % FE (T6) achieved the best records of average
egg numbers produced per hen and total egg number (60.3). Also, the same treatment
attained higher laying rate and egg mass among experimental periods for overall period.
Fenugreek seeds alone or with turmeric (T3, T4 and, T5) had positive effects on average
egg weight, the heavier egg weight (53.7 g) for T4 during 71-74 wks of age compared
with 50.6 g for the control treatment. Feed intake during the overall period was not
significantly affected by studied feed additives. Meanwhile, T6 obtained the best FCR as
compared with other treatments. Shell index, yolk index and albumin % did not
significantly affect by feed supplements. There was improvement in yolk %, shell %,
shell thickness and Haugh units due to evaluated additives in hen layer diets. Hens fed on
diet with 0.1 % TU + 0.2 % FE (T6) recorded the highest net return and economic
efficiency compared to other treatments. In conclusion, the results elucidate that adding
turmeric, fenugreek or combination of them enhanced egg production, FCR and egg
quality. Also, economic efficiency was improved by adding the mixture of the additives
to elderly Sinai local hen diets at the late stage of productive age, 59 – 74 weeks of age.
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INTRODUCTION
In the year 2050, the world will require 6070% more animal products than currently
required and produced (Makkar et al.,
2015). This will lead to an increase in
demand for table eggs. This, together with
increased pressure for sustainable and safe
food production from consumers, will
make this task increasingly difficult.
Optimum egg production is therefore
particularly important to meet the future
demands required. Production, however,
can be easily compromised with
inadequate nutrition, hen age, body
condition, environmental stress, hen
health. These factors need to be addressed,
and therefore feed additives have been
added to layer diets to combat the stressors
that hens face during production.
Due to the negative light shed on synthetic
feed additives such as antibiotics,
researching natural alternatives to improve
the production and egg quality of layer
hens has become important. Natural feed
additives such turmeric and fenugreek
have the potential to reduce stress factors
and boost production through improved
growth and feed intake, as well as
improved egg quality.
Curcumin powder stimulates bile
production which will be required in
emulsification of lipid (Seo et al., 2008).
Supplementation of turmeric powder is
expected to improve liver metabolism and
maximize
vitellogenin
synthesis.
Vitellogenin is transported through the
circulation to the developing follicles and
Phenolic compounds administration like
curcumin may reduce gut inflammation,
improve digestibility of nutrients and
metabolism. Supplementation of turmeric
powder up to 4% improved egg production
performance of the old laying hen at a
higher level with a lower cholesterol
content (Rahardja et al., 2015).

Fenugreek seed is rich source of
phytoestrogens and antioxidants (Mazur,
et al., 1998; and Morton, et al., 1994).
Saleh at al.( 2019) indicated that all
productive performance was influenced by
the fenugreek inclusion into the laying
hens diets. In this regard, Moustafa (2006)
found that fenugreek at the level of 0.05%
improved feed conversion, but Criste et al.
(2013) noticed that the use of fenugreek in
layer diets in amounts of 1% and 2% had a
negative
influence
on
the
egg
production.The phytoestrogen content of
fenugreek stimulates aromatase activity
and promotes estradiol synthesis which in
turn may have beneficial effect on
secretary activity (Adil et al., 2015).In
domestic fowls, ageing is associated with
the reproductive failure. At the end of the
laying period, egg production rate and
shell quality were declined which resulted
in substantial economic losses. This
declining is connected with declining of
all levels of the hypothalamic–pituitary
gonadal axis (Johnson, 2000). In addition,
several physiological changes coincide
with the end of the laying period including
reduction of circulating levels of
oestrogens (Williams et al., 2005).
Moreover, intestinal calcium absorption
minimizes with age in hens (Gu et al.,
2013), which might be coincided with
lower levels of estrogen receptor‐α in both
kidney and shell gland (Hansen et al.,
2003).
Phytoestrogens
are
plant‐derived
compounds, which can act to mimic
oestrogen and cause oestrogenic effects
via binding to the estrogen receptor‐α and
estrogen receptor‐β (Yassein et al., 2015).
The bioavailability of curcumin associated
with phytogenics, the curcuminoids was
eight-fold higher than that of the native
curcuminoids, showing that this adjuvant
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can increase curcumin bioavailability (Her
turmeric powder/ kg diet; T3: basal diet
et al., 2018).
supplemented with 0.1% fenugreek
Therefore, the purpose of this research was
powder; T4: basal diet supplemented with
to investigate the effect of different levels
0.2% fenugreek powder; T5: basal diet
of turmeric, fenugreek and both together
supplemented with 0.1% Turmeric powder
on layer hen production and egg quality.
+0.1% fenugreek powder; T6: basal diet
supplemented with 0.1% Turmeric+0.2%
MATERIALS AND METHODS:
This study was conducted at El-Serw
Fenugreek powder.
Poultry Research Station, Animal
Productive parameters measured:
Production Research Institute, Agriculture
Body weight of hens in each treatment was
Research Center, Ministry of Agriculture,
determined in the beginning of the
Egypt. It is started in 12/4/2018 and
experiment . Egg production %, egg
terminated in 1/8/2018. Ninety Sinai
number/hen, egg weight, egg mass, feed
laying hens at their 59th to 74th weeks of
consumption and feed conversion ratio
age were housed in laying pens in an open
through the experimental periods were
sided building. The birds were randomly
recorded. In addition, three eggs per
assigned into six treatments of equal three
treatment were specialized to determine
replicates, each. At the onset of the
the external and internal egg quality.
experiment, birds were weighed and
Economic efficiency:
assigned to treatments based on body
At the end of the study, economic
weight so that mean body weight was
efficiency for egg production was
close for all treatments (1620 g/hen). The
expressed as hen-production thought the
birds were kept on deep litter, naturally
study and calculated using the following
ventilated laying house and were exposed
equation:
to a daily photoperiod was of 16 hr.
Economic efficiency (%) = (Net return
LE/Total feed cost LE) × 100.
Layer's diet:
Hens were provided with feed and water
Statistical analysis:
ad libitum and were fed standard layer diet
Data were statistically analyzed using
contained 2730 kcal/kg diet and 16 %
General Linear Models Procedure of the
crude protein. The diet was formulated
SPSS (2008), differences between
according to the hen’s requirement
treatments were subjected to Duncan´ s
recommended by Ministerial Decree of the
Multiple Range – test (Duncan, 1955).
Ministry of Agriculture (1996). The
The following model was used to study
chemical analysis of layer diet was
the effect of treatments on the parameters
calculated according to Feed Composition
investigated as follows: Yij = μ + Ti + eij
Tables for Animal and Poultry Feedstuffs
where:
used in Egypt (2001). Ingredients and
Yij = an observation, μ = overall mean, Ti
chemical composition of the basal diet
= effect of treatment (i=1…and 6) and eij
were shown in Table (1). All diets were
= Random error.
isocaloric and isonitrogenous but it
RESULTS AND DISCUSSION
supplemented
with
turmeric
and
Egg production:
fenugreek powder where the experimental
1 – Egg Number/hen:
treatments were as follow:
Results in Table (2) showe the egg number
T1: the basal diet (control group); T2:
/ hen .Hens group fed diet supplemented
basal diet supplemented with 0.1%
with mixture of 0.1 TU + 0.2 FE % (T6)
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recorded the highest egg number (15.6)
followed by the group given diet with 0.1
TU % which record (15.4). The effects of
supplementation
were
significant
compared with the other treatments at the
first period of the experiment (59 - 62
wks). However, hen group revealed an
improvement of egg number / hen during
the second period (63 - 66 wks), but was
not significantly the supplemented the diet
with blind of TU + FE (T6) recorded the
high egg number followed by control
group.
Studied feed supplements, solely or in
mixtures in hen diets gave superiority in
egg production number for all groups
compared with control except T3 group,
during the third period (67- 70 wks).
Regarding the fourth period, hen fed the
diet supplemented with 0.1 TU+ 0.2 FE %,
T6 sharing T1 (control) scored the high egg
number compared to the rest groups.
During the all experimental period (59-74
wks), the diet supplemented with turmeric
plus fenugreek (T6) had the greatest egg
number followed by control group and diet
with 0.1 % TU (T2) which were 59.8, 59.2
and 58.3, respectively.
The most remarkable result during the
third period is that, hen group received diet
with 0.1 TU + 0.2 FE % (T6) produced the
highest number of egg produced than
control group by about 4.8 %, also, this
group had the first stage throughout the
experimental periods constantly.
The present results are compatible with the
results of Williams (2019) who reported
that the use of fenugreek seeds derived
products does not seem to affect the
quantity of egg production. Similarly,
Criste et al. (2013) observed that the use
of fenugreek in layer diets in amounts of 1
and 2% had a negative influence on egg
production. Also, Wahab et al.(2019)
found that after 2nd week, egg production

was significantly decreased. While
Alobaidy (2012) reported that fenugreek
seeds had improvement in the
reproductive performances of aged layer
chicken.
Moreover, egg production performance of
aged hens given diets with 1, 2 and 4 %
turmeric powder egg production (% hen
day) was not significantly different
(Rahardja et al., 2015). On the other hand,
Kanagaraju et al. (2017) revealed that the
supplementation of turmeric (0.25% to
1.0%) in layer diets significantly increased
hen day egg production.
2 – Laying Rate:
Data in Table (2) demonstrated that there
were significant differences between
studied feed supplement forms on laying
rate % during age from 59 - 62 weeks of
age. Hen groups diets supplemented with
mixture of 0.1 TU + 0.2 FE % (T6)
recorded the highest level of laying rate
followed by T2 which recorded 55.7 and
55 %, respectively.
The same trend of improving laying rate at
age of 63 - 66 weeks, for hen received that
diet containing mixture of TU + FE % (T6)
which was 56.2 % followed by control
which were 55 % without significant
difference.
Regarding age from 67 - 70 wks of age,
also, hen group of T6 had the first seat of
laying rate (54.8%), the second seat for
hen group of T5 sharing with T2 which
record 52.9 %. Moreover, diet with
mixture of feed additives T6 had the
advanced site compared with the rest
groups at the time of 71 - 74 wks of
experimental age.
With respect of, total experimental stage,
the improvement between all treatment
groups were not significant, while,
treatment of T6 had the great laying
production
compared
with
other
treatments.
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Generally, the distinguishing group among
(67- 70) wks, turmeric plus fenugreek (T5)
all the treatments in the number of eggs
supplemented to hen diet scored higher
and laying rate% was the one that groups
weight followed by T4 which fed on diet
fed on diet with mixture of TU 0.1 + FE
with 0.2 % FE.
0.2 % .There are conflicting results
During age of (71- 74) weeks, hen fed on
regarding the effect of adding fenugreek or
FE diets had the highest egg weight
turmeric to laying hens diet on the egg
compared with the rest treatments and
production rate. In this respect, Saleh et al.
control.
(2019) mentioned that hen day egg
Regarding turmeric supplemented diets
production was significantly increased by
(0.1%) recorded higher egg weigh (g) than
dietary supplementation of fenugreek.
control treatment during all experimental
Awadein et al. (2010) reported increased
period except at period 59- 62 wks of age.
egg production rate and related to
In respect of fenugreek feed additive (0.1
fenugreek seeds dietary supplementation
and 0.2%) diets had egg weight up than
at 0.01 to 0.5% levels. Abaza (2007)
control during the same previous
obtained 2.23% increase in egg production
mentioned periods. Hen fed on T4 or T5
at 0.5% fenugreek. Whereas Abdouli et al.
recorded 53.7 and 52.9 g while control
(2014) reported that adding ground
recorded 50.6 g, by other meaning
fenugreek seeds, there was a trend of
recorded 6.13 % higher than control egg
reduction in laying rate (83.67 vs.
weight during 71-74 wks of age.
79.39%).
Concerning, the supplementation the diet
An addition of 0.50 or 1.0% turmeric
with mixture of turmeric and Fenugreek
increased egg production significantly
estimated higher egg weight production
(Park et al., 2012). In contrast,
during all experimental period than other
Malekizadeh et al. (2011) found that the
treatments and control.
inclusion of turmeric root at the level of
It worthy to note that adding fenugreek
2% in the diet did not affect significantly.
solely or plus turmeric improved egg
Also, Riasi et al. (2012) found that adding
production weight.
turmeric at 0.5 , 1%, 1.5% and 2.0 g/kg
The results of the present study are in line
diet did not influence egg production of
with researcher who demonstrated that egg
older laying hens.
weight increased in fenugreek seed extract
3 – Egg weight (g):
fed groups (linear, P＜0.05) (park et al.;
Hens received control diet and diet with
2018). Another way, egg weight increased
0.1 % FE + 0.1% TU (T5) obtained high
significantly after feeding turmeric at 0.50
egg weight at the age of 59: 62 weeks,
or 1% as compared to the control diets
followed by hen group ingested diet plus
(Rahardja et al., 2015). Similarly, addition
0.1 % FE (T3). The later mentioned hen
of turmeric increased egg production and
group T3 which fed on diet supplemented
egg weight, but reduced the feed
with 0.1 % FE recorded the second place
conversion ratio compared with the
for egg weight (51.9 g) after hen group
control group. (Gumus et al.; 2018)
received mixture of turmeric and
4 – Egg mass, g / hen:
fenugreek (T5) 52.8 g during age from 63As shown in Table (3). Hens fed diets
66 weeks of age. Moreover, all treatments
supplemented with additives were
recorded higher egg weight comparing to
insignificantly affected on egg mass, g /
control group except T6. At third period
hen during all experimental period.
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However, hen group received mixture of
turmeric 0.1% and Fenugreek 0.2%
achieved the greater egg mass during all
experimental period except (59-62) weeks
of age. Furthermore turmeric group of T2
written down 20% greater than control for
egg mass / hen during period (71-74) week
of age (714.1 vs. 595.1g), respectively.
While T6 hen group fed diet with the
mixture written down the second place
next to the T2 turmeric group which
recorded 686.2 g in the same period.
On the other hand, adding turmeric TU
0.1% and fenugreek 0.2% together to hen
diet at late age of egg production resulted
in greater improvement in egg mass
comparing with adding every one of them
solely to the diet and hens received the
control.
In agreement with the current findings,
Safaa (2007) reported that fenugreek did
not have a significant effect on egg
production, egg weight and egg mass. In
contrast, with Saleh et al. (2019) indicated
that hen day egg production and egg mass
were significantly increased by dietary
supplementation of fenugreek.
Park et al. (2012) reported that
supplementation of turmeric at 0.1 ,0.25
and 1.0% did not influence of egg on old
leghorn laying hens. Also, the same level
of turmeric powder (1%) had no effect on
egg mass production
(Emadi and Kermanshahi, 2007).
Laying performance:
1 – Feed intake:
Results concerning feed intake are
presented in Table (4). The results
indicated that there are insignificant
effects of dietary supplementation on feed
consumption during overall experimental
period except during period 63-66, and 6770 weeks of age, where, they were differ
significantly. During the period 59-62
weeks of age, all treatments consumed

lower feed than control treatment except
T6 had the highest amount of intake
comparing with those fed the control diet
(106.1 vs. 104.8 g ).
Moreover, at the second period of
experiment (63-66 weeks), hen groups fed
diets with additives consumed less amount
comparing with control group, especially
T5 and T4 ingested the lowest amount of
feed intake than control, which were 98.4,
100.2 and 108.4 g respectively. However,
At the third period (67-70 wks.) hen
groups fed on T5 and T4 ingested more
than other groups, their consumption
amounts were (115.5, and 113.1g)
comparing with control (108.2 g).
Over all experiment al period (59-74)
weeks of age, hen group received diet with
mixture of turmeric and fenugreek T5
obtained lower feed consumption during
the overall period compared to the rest of
groups, followed by hen group fed on T4
diet sharing with hen group of T3, while
control group had greater feed intake.
The results are compatible with the results
of Moustafa (2006) indicated that
fenugreek at levels 0.05, 0.1 and 0.15%
did not affect feed consumption by HyLine White laying hens during 40-59
weeks of age. Abdalla et al. (2011)
indicated that there was no effect of
supplemented fenugreek at 1% level on
feed consumption for Gimmizah laying
hens.
Feed intake in the birds fed diets
containing from 0.50 up to 2.0% turmeric
powder did not differ significantly
(Radwan et al., 2008; Laganá et al., 2011;
and Rahardja et al., 2015). Feed
consumption was not changed by the
dietary treatments, suggesting that dietary
addition of turmeric powder did not affect
palatability( Park et al., 2012).
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hen diet did not significantly affect feed
2 – Feed conversion ratio:
Data in Table (4) shown that hen group fed
intake, or feed conversion between
on control diet attained the lower (FCR)
treatments.
3.7, followed by hen group received diet
There is a discrepancy regarding the
plus mixture of additives (T5) which was
addition of turmeric to laying hens feed,
3.8, at the first period (59-62 weeks of
Radwan et al. (2008) observed that feed
age).
conversion ratio in the layers fed turmeric
It is noticed that, during the second period
at 0.50 or 1% was improved. While,
(63-66 wks.) an improvement was
Laganá et al.(2011) reported that feed
occurred on feed conversion ratio values
conversion ratio and average daily feed
in all treatments except the control, the
intake were not affected by 0.50%
better FCR (3.6) was recorded for hens
turmeric powder.
given T6 diet.
Egg quality:
Also, that, previously mentioned hens
The effect of dietary supplementation by
group given T6 diet recorded the best FCR
turmeric, fenugreek and mixture of them
(3.9) during the third period of experiment
on egg quality of laying hen during later
(67-70 wks) and during the overall
period of egg production is shown in Table
experimental period (59-74 wks. of age).
(5).
While, hens group ingested diet with
The data indicated that no significant
turmeric obtained the lower FCR value
differences were observed due to additives
during the period of 71-74 weeks of age.
in shell index, shell weight %, shell
Generally, the diets supplemented with
thickness and yolk index during the
turmeric, fenugreek or mixture of them
experimental period. While, there were
lead to improvement in FCR (g Feed / g
statistical changes of yolk weight %,
egg) especially for T6 hen group fed on
albumin weights % and the Haugh units at
diet which contain (0.1% TU plus 0.2 FE
the overall experimental period.
%). Adding the two additives together for
The data regarding shell parameters
hen diet make efficient for FCR values as
declared that control group recorded
a results for their effects put together in the
higher shell index followed by group of
diet, than for one thing.
T6, while hen group had 0.1 % FE scored
Adding fenugreek to turmeric rise its
greater shell weight % redirected by T5
activity
by
increasing
turmeric
group ( 13.6 and 13.4 respectively)
bioavailability in the body especial in the
comparing with other treatments.
liver.
The third parameter of shell illustrated T6
In addition, the results are consistent with
hen group fed 0.1 % TU + 0.2 % FE
those of Omri et al. (2017) who reported
written down the higher value enrolled by
that fenugreek supplemented diet was
birds group fed diet with 0.1 % TU sharing
associated with feed conversion ratio
birds received 0.2 % FE. Hen group fed
slightly higher than that of the control.
basal diet reviewed the first seat of shell
Also, Abdouli et al. (2014) found that a
index (0.27) compared to the rest groups.
trend of increase in FCR from 1.93 to 2.17,
Haugh units of birds fed on diet with
when ground fenugreek seeds were
fenugreek or the mixture with turmeric
supplemented in layer hen diets. While,
improved significantly, where group of T5
Park et al. (2018) revealed that the
had the highest units (93.18) followed by
inclusion of fenugreek seeds in the laying
group of T6 (91.36) in comparison the
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other groups. Also, hen group fed on diet
with 0.1 TU (T2) improved significantly
for yolk weight percentage. In respect to,
albumin %, hen group fed the basal diet
achieved the higher albumin % followed
by hen group of T6 diet.
The results are supported by some other
researchers' studies as follows:
Shell parameters: Hassan et al. (2003)
concluded that there was no significant
effect of the germinated fenugreek on egg
quality. Also, Omri et al. (2017) showed
that shell weights were not affected by diet
with fenugreek. As well, Wahab et al.
(2019) noticed that egg quality traits
including egg shell weight, egg shell
thickness, were not affected by
supplementation of fenugreek seeds.
Furthermore, Elangovan et al. (2011)
mentioned that the egg quality parameters
viz. shape index, shell weight and shell
thickness remained similar in all the
dietary treatments.
With respect to turmeric supplementation,
Curvelo et al. (2011) reported that feeding
different levels (0.50, 1.0, 1.5 and 2.0 g/kg
turmeric powder of feed) to the laying
hens had non-significant effect on specific
gravity, egg shell thickness, egg shell
weight and egg shell weight to egg weight
ratio. No differences in feed intakes, egg
and eggshell qualities were observed
between the treatments, but Roche color
fan number (yolk color) in group fed diet
with 0.5% turmeric powder was
significantly higher than in control
(P<0.05) (Park et al., 2012).
Yolk parameters: The current results of
improving yolk weight by adding
fenugreek to layer hen diet as detected by
Panaite et al. (2015) who reported that the
yolk weight increased for the 2%
fenugreek concentration group, while for
the control group. Also, Williams (2019)
found that fenugreek seeds derived

products fed layers displayed an increase
in yolk height and color. As well, Saleh et
al. (2019) confirmed that Shell thickness
and yolk weight and color were improved
by supplementation with fenugreek seeds.
Turmeric powder administration and
ration quality did not affect yolk index,
egg shell index and Haugh unit (Saraswati
et al., 2013)
Reported that supplementation of turmeric
powder had no significant effect on
external and internal egg qualities in
laying hens as compared to control groups
(Rajesh et al., 2018 ).
Haugh units and albumen weight: The
indicator of albumin quality of (Haugh
unit) was significantly increased with
0.5% fenugreek treatment Awadein et al.
(2010). As well dietary turmeric in layer
fed has beneficial effect in the change of
Haugh unit during storage (Park et al.,
2012).
While for the control group, albumen
weight was observed to be greater than the
1% fenugreek concentration group
(Panaite et al., 2015).
Economic efficiency:
As shown in Table (6), from the records of
EE concerning egg production as
influenced by the dietary supplementation
with turmeric, fenugreek and plus of them
together. The results indicated that, the
highest significant values (P<0.05) of EE
were observed for hen group ingested diet
with mixture of TU plus FE (T6)
compared to other treatments, followed by
control treatment and 0.1 % TU treatment
(T2) which recorded 32.61, 32.08 and
29.84 % respectively.
In contrast, fenugreek treatments scored
lower EE than other treatments, especially
with 0.2 % FE which scored 11.20 %.
Whilst, adding 0.2 % FE plus 0.1 % TU
achieved significantly better EE compared
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to other groups. This means that, adding
limited
solubility
in
aqueous
fenugreek to turmeric worked to enhance
environments, such as the gastrointestinal
turmeric availability and coexistence,
tract
and
limited
gastrointestinal
leading to the highest economic return.
absorption, rapid metabolism both in the
Hassan et al. (2003) found that egg
intestines and the liver, chemical
production increased economically with
instability in alkaline medium, and
the addition of both germinated and noninability to reach the blood in
germinated fenugreek seeds.
concentrations necessary to affect markers
even at chronic doses of up to 12 g a day
GENERAL CONCLUSIONS
Based on this study, it was concluded that
(Nguyen et al.,2017).
adding turmeric to the old laying hens' diet
Recently, bioavailable form of curcumin,
improved egg weight and yolk % and shell
namely curcumagalactomannosides ,
%. The addition of the fenugreek also led
formulated using fenugreek (Trigonella
to an improvement in egg weight higher
foenum-graecum) - derived soluble
than turmeric or control treatment.
dietary fiber composed of galactose and
Level 0.1 % fenugreek was the best in egg
mannose units (galactomannan). the
weight and 0.2 % was the best in the egg
relative absorption of curcumin from the
shell %.
novel fiber formulation was 20 times
Adding turmeric and fenugreek together,
higher in animals when supplemented
led to an improvement in egg production,
orally (Krishnakumar et al., 2012).
as well as egg quality, more than adding
Accordingly, we recommend adding
either one separately. Because addition of
turmeric and fenugreek together to laying
fenugreek with turmeric improved
hens’ diet.
turmeric bioavailability. Curcumin has

251

H. M. M. Azouz
Table (1): Ingredients and calculated chemical analysis of the basal diet:
Ingredients
%
Yellow corn
64.00
Soy bean meal (44 %)
22.50
Corn gluten (60%)
1.58
Wheat bran
1.68
Di-calcium phosphate
1.40
Limestone
8.14
1
Vit. & Min. premix
0.30
Sodium chloride
0.30
DL- Methionine (99%)
0.10
Total
100
2
Calculated Analysis
Crude protein %
16.10
ME ( Kcal / kg )
2730
Crude fiber %
3.30
Ether extract %
2.87
Calcium (%)
3.43
Av. Phosphorus (%)
0.39
Methionine %
0.40
Lysine %
0.84
Methionine + Cystin %
0.68
Price (LE/kg diet)
5.02
1-Each 3 kg of vitamins and Minerals premix contains 10 million IU vitamin A; 2 million IU
Vit.D3;10 g vitamin E; 1 g Vit.K3 ; 1 g vitaminB1; 5 g vitamin B2 ;10 mg vitamin B12 ; 1.5 g
vitamin B6; 30 g Niacin ; 10 g Pantothenic acid ;1g Folic acid; 50 mg Biotin ; 300 g Choline;
50 g Zinc; 4 g Copper; 0.3 g Iodine ; 30 g Iron; 0.1 g Selenium; 60g Manganese ;0.1 g Cobalt;
and carrier CaCO3 up to 3000 g . 2- According to Feed Composition Tables for animal and
poultry feedstuffs used in Egypt (2001).
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Table (2): Effect of dietary turmeric and fenugreek supplementation on laying
performance of local Sinai hens:
dietary turmeric (TU) and fenugreek (FE) %
Age
0.1TU 0.1TU Pooled
(wks.)
SEM
Control 0.1TU 0.1FE 0.2FE
+
+
0.1FE
0.2FE
Egg number/ hen
59-62
15.3a
15.4a 13.3ab 13.5ab
12.2b
15.6a
0.40
63-66
15.6
14.5
13.7
13.7
13.2
15.7
0.35
67-70
14.6
14.8
13.7
14.3
14.8
15.3
0.34
71-74
13.7a
13.5a 11.9a
8.3b
11.3a
13.7a
0.52
59-74
59.2
58.3
52.8
49.9
51.5
60.3
1.42
Laying rate, %
59-62
54.5a
55.0a 47.6b 48.3ab
43.6b
55.7a
1.41
63-66
55.7
51.9
49.5
48.8
47.1
56.2
1.26
67-70
52.1
52.9
49.0
51.2
52.9
54.8
1.22
71-74
49.1a
48.3a 42.4a 29.8b
40.2a
49.9a
1.85
59-74
52.9
52.0
47.1
44.5
46.0
53.9
1.36

Sig.

0.05
NS
NS
0.05
NS
0.05
NS
NS
0.05
NS

:means in the same row bearing different superscripts are significantly different ( P ≤ 0.05).
NS: non significan.

a,b..

Table (3): Effect of dietary turmeric and fenugreek supplementation on laying
performance of local Sinai hens:
dietary curcumin(TU) and fenugreek (FE) %
Age
Pooled
0.1TU
0.1TU
(wks.) Control 0.1TU 0.1FE 0.2FE
SEM
+0.1FE
+0.2FE
Egg weight, g
59-62
52.7a
51.1ab 51.7ab 50.5b
52.6a
50.1b
0.31
b
b
ab
ab
a
63-66
51.0
51.2
51.9
51.8
52.8
51.1b
0.22
67-70
51.1
51.4
51.4
51.6
51.9
51.5
0.14
71-74
50.6b
52.8ab 52.9ab 53.7a
51.7ab
52.3ab
0.34
b
ab
ab
ab
a
b
59-74
51.4
51.6
52.0
51.9
52.3
51.2
0.12
Egg mass, g/ hen
59-62
805.7a
787.5a 689.2ab 682.9ab 641.5b
781.9a
20.24
63-66
794.8
743.6 720.0
708.5
697.6
804.1
17.37
67-70
754.9
760.6 707.3
738.3
768.6
788.6
17.62
71-74
595.1ab 714.1a 628.2ab 446.3c 581.8 b
686.2ab
25.26
59-74
3041.4 3005.8 2744.6 2576.0 2689.3
3060.8
70.79

Sig.

0.05
0.05
NS
0.05
0.05
0.05
NS
NS
0.05
NS

:means in the same row bearing different superscripts are significantly different (P ≤0.05).
NS: non significan.
a,b,c,.
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Table (4): Effect of dietary turmeric and fenugreek supplementation on feed intake and
feed conversion of local Sinai hens
dietary curcumin(TU) and fenugreek (FE) %
Age
Pooled
Sig.
Contro
0.1TU 0.1TU
(wks.)
SEM
0.1TU
0.1FE
0.2FE
l
+0.1FE +0.2FE
Feed intake (g/hen/d)
59-62
104.8
104.1
104.1
104.2
104.8
106.1
0.56
NS
63-66
108.4a
104.5ab
102.6ab
100.2ab
98.4b
102.7ab
1.16
0.05
67-70
108.2b
111.1ab
111.4ab
113.1ab
115.5a
109.5b
0.78
0.05
71-74
108.7
109.8
111.2
111.6
110.1
111.2
0.98
NS
59-74
107.5
107.4
107.3
107.3
107.2
107.4
0.64
NS
Feed conversion ratio (g feed/g egg)
59-62
3.7c
4.2bc
4.3ab
4.6a
3.8c
4.1bc
0.10
0.05
63-66
3.8
3.9
4.0
4.0
4.0
3.6
0.06
NS
67-70
4.1
4.1
4.5
4.3
4.2
3.9
0.10
NS
71-74
4.4bc
4.3c
5.0ab
4.7bc
5.3a
4.6bc
0.23
0.05
59-74
4.0b
4.0b
4.4ab
4.7a
4.5ab
3.9b
0.09
0.05
:means in the same row bearing different superscripts are significantly different (P ≤ 0.05).
NS: non significan.
a,b,c,..

Table (5): Effect of dietary turmeric and fenugreek supplementation on egg quality traits
of local Sinai hens
dietary curcumin(TU) and fenugreek (FE)%
Pooled
Sig.
Traits
0.1TA 0.1TU
SEM
Control 0.1TU 0.1FE 0.2FE
+0.1FE +0.2FE
1
Sh. I
0.83
0.80
0.78
0.78
0.78
0.81
0.01
NS
Yolk I2
0.27
0.26
0.26
0.25
0.25
0.26
0.003 NS
Yolk %
32.7ab
35.5a 32.8ab 31.5b 33.7ab
30.8b
0.52 0.05
Alb. %3
54.0a
50.2ab 49.6ab 49.3ab 44.7b
53.9a
1.04 0.05
Shell %
13.1
13.3
13.6
13.0
13.4
12.7
0.24
NS
4
Sh. th.
0.30
0.31
0.3
0.31
0.30
0.32
0.002 NS
H.U.5
87.9bc
82.1c 88.7b 89.5b
93.2a
91.4ab
1.24 0.05
1= Shell index; 2 =Yolk index; 3 =Albumin %; 4 =Shell thickness; 5 =Haugh units;
:means in the same row bearing different superscripts are significantly different (P ≤0.05).
NS :non significan
a,b,c,.
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Table (6): Effect of dietary turmeric and fenugreek supplementation on economic
efficiency of local Sinai hens
Feed Total
Total
Price
layer
feed
feed
Egg
of
Total
Net
Items
cost/ intake
EEF
intake/
number/
one
return return
Treatments
kg
cost/
(%)2
hen
hen
egg
(EGP) (EGP)
(EGP) hen
(kg)
(EGP)
1
(EGP)
control
12.04
5.02
60.42
59.20
1.35
79.92 19.50 32.08a
0.1CU
12.00
5.04
60.51
58.27
1.35
78.66 18.15 29.84ab
0.1FE
12.01
5.03
60.43
52.80
1.35
71.28 10.85 17.81abc
0.2FE
12.00
5.04
60.48
49.87
1.35
67.32
6.84
11.20c
0.1CU+0.1FE 12.00
5.06
60.65
51.47
1.35
69.48
8.83
14.40bc
0.1CU+0.2FE 11.98
5.07
60.69
59.80
1.35
80.73 20.04 32.61a
SEM
1.70
Sig.
*
1

EGP= Egyptian pound. According to price at the experimental time.
EEF (%) = economic efficiency (%) = (Net return LE /Total feed cost LE) × 100.
a,b,c
:means in the same row bearing different superscripts are significantly different (P ≤ 0.05).
NS: non significan
2
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الملخص العربي
تأثير إضافة مسحوق الكركم والحلبة علي األداء اإلنتاجي للدجاج البياض المحلي
هشام محمود محمد عزوز
معهد بحوث اإلنتاج الحيواني مركز البحوث الزراعية وزارة الزراعة الدقي جيزة
أجريت هذه الدراسة لبيان تأثير إضافة الكركم ) ، (TUالحلبة ( (FEو كالهما لعالئق الدجاج البياض على األداء
اإلنتاجي .تم استخدام عدد  90دجاجة من ساللة الدجاج سيناء  ،علي عمر  95أسبوعًا  ،تم وزنها بشكل فردي وتم
توزيعها عشوائيا في ست مجموعات تجريبية  ،بكل منها ثالث مكررات متساوية  ،خمسة دجاجات لكل منها .وفي
بداية الدراسة كان متوسط وزن الجسم الحي متماثل تقريبا .وكانت المعامالت الستة كالتي  :مجموعة المقارنة ()T1
تم تغذيتها علي العليقة األساسية  .أما المعاملة الثانية ( )T2فتم تغذيتها علي العليقة األساسية مع مسحوق الكركم بنسبة
 .٪ 1.0في حين أن المعامالت الثالثة والرابعة ( T3و  )T4اضيف لها مسحوق بذور الحلبة بمقدار  1.0أو ٪ 1.0
على التوالي  .ثم أعطيت المعامالت الخامسة والسادسة ( T5و  )T6مسحوق الكركم بمقدار  ٪ 1.0باإلضافة إلى
 ٪ 1.0أو  ٪ 1.0من مسحوق بذور الحلبة  ،على التوالي.
أظهرت النتائج أن الدجاج المغذى على األضافات بنسبة  ٪ 1.0كركم  % 1.0 +حلبة ( )T6حققت أعلي قيمة لعدد
البيض  /دجاجة وعدد البيض الكلي خالل الفترة التجريبية ككل والتي كانت  31.6بيضة  /دجاجة  .أيضا  ،حققت
نفس المعاملة أعلي نسبة أنتاج للبيض وكتلة البيض بين الفترات التجريبية وفترة التجربة كلها  .وكان إضافة الحلبة
وحدها أو مع الكركم (  T4 ،T3و  )T5لها تأثير إيجابي على وزن البيض  ،وكان أعلي وزن للبيضة ( 96.5جم) لـ
 T4خالل  57-50أسبوعًا من العمر مقارنة مع  91.3جم لمعاملة الكنترول  .لم تتأثر كمية العلف المستهلك معنويا
خالل الفترة اإلجمالية بوجود األضافات الغذائية  .وفي الوقت نفسه  ،حصلت المعاملة  T6على أفضل معامل FCR
بالمقارنة مع المعامالت األخرى  .لم يتأثر مؤشر القشرة ومؤشر صفار البيض و ٪لأللبيومين باألضافات الغذائية .
كان هناك تحسن في  ٪صفار البيض  ٪ ،القشرة  ،سمك
ث =8القشرة ووحدات  Haughبسبب اإلضافات الغذائية (الكركم  ،الحلبة أو كليهما معا) إلي عالئق الدجاج البياض .
سجلت المعاملة التي تتغذى على األضافات بنسبة  % 1.0كركم  % 1.0 +حلبة ( )T6أعلى قيمة لصافي العائد
والكفاءة االقتصادية مقارنة مع المعامالت األخرى  .و ختامأ  ،توضح النتائج أن إضافة الكركم أو الحلبة أو خليط
منهما يؤدي إلي تحسن في إنتاج البيض و  FCRوجودة البيض .أيضا  ،تحسنت الكفاءة األقتصادية بإضافة خليط من
اإلضافات الغذائية إلى عالئق دجاج سيناء المحلي خالل مراحل األنتاج المتأخرة  57 - 95 ،أسبوع من العمر.
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