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Abstract: the effect of selenium yeast (Sel- Plex™) as dietary organic
selenium supplementation on the productive, reproductive and physiological
traits of Bandarah local chickens from 40 to 60 weeks of age was studied.
One hundred and sixty females and forty males at 40 weeks of age were
distributed randomly among four treatment groups (40 females and 10
males in each group). Females and males were fed on a basal diet
supplemented with 0.0, 0.1, 0.2 or 0.3 mg Se / kg diet in the form of Sel-
Plex™. The obtained results indicated that the live body weight was
significantly increased in females and males fed Sel-Plex™
supplementation, while no significant effect on feed consumption. Live body
weight of females was significantly increased with increase of hens age, but
no significant effect on feed consumption as the age of birds increased. Egg
production percentage, egg weight, egg quality (Haugh unit, egg yolk index
and shell thickness) and selenium content in yolk and albumen were
significantly increased for hens fed Sel-Plex™ supplementation compared
with those in control group. All previous mentioned traits were significantly
affected by hen's age. Semen ejaculate volume, advanced motility (%), alive
sperm (%) and sperm concentration were significantly increased by Sel-
Plex™ supplementation in cock's diet. These traits were not significantly
affected by cock age except for sperm concentration which was increased (P
< 0.05) at 56 and 60 weeks of age. Sel-Plex™ supplementation at 0.2 and
0.3 mg in females and males diet significantly increased the concentrations
of total protein, globulin, glutathione peroxidase, selenium,
trilodotherionine (T3), hemoglobin(Hb), RBC's and WBC's while, no
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significant effect on serum albumin and thyroxin (T,) concentration was
observed. Fertility and hatchability percentages were significantly
increased in treated groups but hatched chicks weight was increased
(P<0.05) especially with high level of Sel-Plex™ supplementation. Relative
weights of ovary, testes, spleen, thymus and thyroid gland were significantly
increased in selenium treated groups except relative weight of testes with
low level of Sel-Plex™ supplementation. So, it can be concluded that
selenium as (Sel- Plex) supplementation in the diets had improved the
productive, reproductive and physiological traits in females and males of
Bandarah local strain.

INTRODUCTION

Selenium (Se) is an essential dietary nutrient for laying hens. The Se
requirement for laying hens ranges from 0.05 to 0.08 ppm depending on
daily feed intake (NRC, 1994). However, Se content of feed grains widely
varies from region to region (NRC, 1994), and thus it is common practice in
the poultry industry to supplement laying hen diets. The maximum allowed
Se inclusion level in the United States is 0.30 ppm. Selenium is required for
maintenance of health, growth, and physiological functions. Traditionally,
Se has been added to poultry diets via inorganic sources, such as sodium
selenite. Research has shown that organic Se such as selenocysteine,
selenomethionine (SM), or Se-enriched yeast (SY), as supplemental sources
of Se is more bioavailable than Se in sodium selenite (Cantor et al., 1982).
Moreover, organic sources of Se have been explored as an alternative to
inorganic supplementation (Payne, et al., 2005). The use of organic Se
results in less Se being transferred to the environment through feces, and
more Se is deposited into body tissues and eggs, therefore use of Se yeast in
laying hen diets is very effective for increasing the Se content of eggs
(Cantor and Scott, 1974; Ort and Latshaw, 1978; Swanson, 1987; Davis
et al., 1996; Cantor et al., 2000 Patton, 2000, Payne et al., 2005 and
Utterback, et al., 2005). Low Se content of human diets has been correlated
with higher incidences of cancer and other diseases (Allan, et al., 1999);
therefore, Se yeast fed to laying hens may add value to market eggs
(Utterback, et al., 2005). The enrichment of eggs with organic selenium
represents a commercially valuable use for the future. The supplementation
of hens’ food with organic selenium not only improves their health and
productivity, but can also be a natural way to produce functional food,
respectively the production of eggs enriched with selenium (Yaroshenko et
al., 2003 and Sara et al., 2008). Rotruck et al., (1973), Wakebe (1998)
and Dvorska et al., (2003) they reported that Se is required for proper
function of the glutathione peroxidase enzymes, which are antioxidant
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enzymes that destroy free radicals produced during normal metabolic
activity. In addition to the role as an antioxidant, Se has been shown to
affect egg quality. For example, Pappas et al., (2005) have shown that
addition of organic Se to laying hen diets can ameliorate some of the
adverse effects of storage on HU value of eggs.

Moreover, selenium has been implicated as a factor affecting male
fertility of poultry (Combs, 1994; Klecker et al.,, 1999). Selenium
supplementation increases the hatchability of fertile eggs and number of
hatched chicks (Cantor and Scott, 1974; Davtyan et al., 2006 and
Petrosyan et al., 2006). As a result, Se has an important role in poultry
fertility and embryonic development. However, there are currently no
reports that quantify the movement of Se from the egg contents to the
developing embryo.

Therefore, the present study was designed to investigate the effects
of organic selenium (Sel- Plex) addition in local chicken diets on their
productive, reproductive and physiological performances through the period
from 40 to 60 wks of age in which a reduction in productive, reproductive
and physiological indices can be recorded.

MATERIALS AND METHODS

The current experimental work was carried out at EI-Sabahia Poultry
Research Station (Alexandria), Animal production Research Institute,
Agricultural Research Center, Ministry of Agriculture. One hundred and
sixty females and forty males of Bandarah local chickens at 40 weeks of age
were distributed randomly in four treatment groups (40 females and 10
males in each group). Females were housed in open system house with 8
pens measuring 3.0 x 2.5 x 3.5 m (each group in two replicates pens). Also,
males were housed individually in single cages. All birds (females and
males) were fed a basal diet of layers (Table 1) or basal diets supplemented
with Se 0.1, 0.2 or 0.3 mg / kg diet in the form of selenium yeast (Sel-
Plex™) during the experimental period (20 wks). Selenium yeast (Sel-
Plex™ Alltech Inc.) contains 1000 ppm Se and produced by the
fermentation of yeast (Saccharomyces cerevisiae) in a high Se medium.
Diets and fresh water were provided ad libitum and lighting program of 16
hours a day was applied.

Females and males were individually weighed at the beginning of
the trail then every four weeks. Feed intake was measured and calculated as
o/ bird/ day. Egg number and egg weight were recorded daily and average
egg weight and egg production (%) were calculated. At 50, 55 and 60 weeks
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of age, ten eggs were randomly taken from each group for egg quality
measurements [egg shape index, Haugh units, yolk index, and egg shell
thickness (mm)]. The concentration of selenium (ppm) in both the yolk and
albumen was determined using atomic absorption spectrometry after
hydrolysis of the sample by the methods of Brown and Watkinson (1977).
Every four weeks, the cocks from each group were massaged and semen
was collected to determine some semen physical properties such as ejaculate
volume (ml), advanced motility (%), alive sperm (%) and sperm
concentration (10° / mm®) . From 57 to 60 wks of age, laying hens were
inseminated once every three days with 0.05 mL undiluted semen from
cocks that received the same treatment diets. Eggs were daily collected from
each group every week during the last three weeks and incubated to
determine fertility and hatchability percentages.

At the end of the experiment, blood samples were obtained in
heparinized tubes from the brachial vein of randomly twelve birds (6
females and 6 males) in each group. Hemoglobin concentration (Hb), red
blood cells (RBC’s) count and white blood cells (WBC's) count were
determined. Another equal number of blood samples from females and
males were centrifuged at 3000 rpm for 15 minutes to separate clear serum
which was stored at — 20 °C for determination of total protein, alboumin and
Glutathione Peroxidase (GSHPx) concentrations by spectrophotometer
using available commercial Kits produced by Sentinel, Italy. Also, globulin
was calculated in serum of the same samples. Serum selenium
concentrations were determined using atomic absorption spectrometry.
Triiodothyronine (T3) and thyroxine (T,) were determined in serum by using
radioimmunoassay Kit. At the age of 60 weeks, 4 females and 4 males were
taken at random from each group and slaughtered. The relative weights of
ovary, testes, spleen, thymus and thyroid gland were calculated as
percentages of body weight.

Data were subjected to ANOVA using the SAS general linear model
procedure (SAS, 1996). Significant differences between treatment mean
values were compared using Duncan multiple rang test (Duncan, 1955).

RESULTS AND DISCUSSION
Live Body Weight and Feed Consumption

Results are presented in Table 2 indicated that overall means of live
body weight was significantly (P<0.05) increased in females and males of
Bandarah chickens fed selenium (Sel-Plex™) supplementation compared
with the control group. Regardless of Sel-Plex™ supplementation, overall

1064



Sel-Plex™, egg quality, semen, hatchability, blood, slaughter traits

means of live body weight was significantly (P<0.05) increased with the
increase of hens age, while live body weight of males was insignificantly
increased with the increased of males age. Our results are in agreement with
Arpasova et al., (2009) who indicated that the supplementation of selenium
into the diet significantly (P<0.05) influenced the laying hens body weight
for a breeding period. The highest body weight increase of birds was in the
groups with the addition of Se-yeast at a dose of 0.4 mg/kg and 0.9 mg/kg,
Many results indicated that the body weight was increased with organic
selenium supplementation in the diets of broiler chickens (Skrivan et al.,
2008, Sevcikova et al., 2006 and Srimongkol 2003), quails (Sahin et al.,
2008) and turkey poults (Cantor et al., 1982).

No significant effects of Sel-Plex™ supplementation on feed
consumption were observed throughout all studied ages for both females
and males (Table 2). Therefore, overall mean of feed consumption was not
significantly affected with the increase of bird's age or Sel-Plex™
supplementation. These results are supported by Richter et al., (2006) who
indicated that the organic Se supplementation did not take affect feed intake
in laying hens. Payne et al., (2005) and Utterback et al., (2005) indicated
that feed intake was not affected by organic Se (P<0.05), but it was
increased in hens fed the basal diet compared with organic Se. Also, in
broiler chickens Niu et al., (2009), Spears et al., (2003) and Edens et al.,
(2001) found that non significant influence on feed intake by dietary organic Se.

Egg Production and Egg Weight

Overall mean of egg production percentage and egg weight were
significantly (P<0.05) increased for hens fed Sel-Plex™ supplementation
compared with the control group (Table 3). Regardless of Sel-Plex™
supplementation, overall mean of egg production was significantly (P<0.05)
increased at 56 and 60 weeks of age compared to those at 44, 48 and 52
weeks of age. Also, overall mean of egg weight was significantly (P<0.05)
increased at 48, 52, 56 and 60 weeks of age compared to those at 44 weeks
of age. These results are in harmony with those reported by Renema (2004)
who indicated that the use of organic selenium source can improve egg
production and egg weight, where, the hen-housed rate of lay was 68% in
Sel-Plex™ birds compared to 61% and 60% in the selenite and non
supplemented treatments, respectively during the late lay period (49-58
weeks). Sara et al., (2008) indicated that addition of organic Se (Sel-
Plex™) in laying hen diets within the second laying stage (aged between 48
— 62 weeks) improved egg production and egg weight. Simon (2004)
showed that broiler breeders fed diet supplemented with Sel-Plex™ had
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superior egg production compared to control or other groups fed inorganic
selenium. Stanley et al., (2004) found that hen-day egg production and egg
weight from the Sel-Plex™ fed hens were significantly higher (P<0.05) than
the control group. Also, Cantor and Scott (1974) reported an increase in
percentage hen-day production for hens fed 0.10 ppm of selenomethionine
(SM) relative to no supplementation.

Egg Quality

Table 4 shows that the additions of Sel-Plex™ in laying hen diets
improve egg shape index, Haugh unit, yolk index, shell thickness and
selenium content of yolk and albumen through all studied ages. Also,
overall means of Haugh unit, yolk index, shell thickness and selenium
content of yolk and albumen were significantly increased in Sel-Plex™
treated groups compared to the control group.While, no significant effect on
egg shape index was observed. Irrespective of Sel-Plex™ supplementation,
overall means of egg shape index were not significantly (P<0.05) affected
by hen's age. While, overall means of Haugh unit, yolk index, shell
thickness and selenium content of yolk and albumen were significantly
(P<0.05) affected by hen's age. The results obtained for the egg shape index
in the present study are in agreement with the finding published by Renema
(2004) who found that during the late lay period (49-58 wk), the Sel-Plex™
hens produced significantly fewer unsettable eggs. Also, Haugh unit data
support the results reported by Rutz et al., (2005) who noted an
improvement in albumen height with organic selenium by indirect mode of
action of organic selenium which enhanced function of the selenium-
dependent GSH-Px antioxidant system. Wakebe (1998) reported that
selenium yeast reduced deterioration of the albumen, which results in slower
carbon dioxide loss and thus maintains albumen quality after the egg is laid.
Improves egg yolk index in the present study are in agreement with those
reported by Rutz et al., (2003) who found that the addition of organic
selenium in laying hen diets led to the improvement of the egg components
(egg shell, yolk and white). The results of shell thickness are in agreement
with a previous report by Renema (2006) indicated that shell thickness was
higher in the Sel-Plex™ group than in the control group after 9 weeks of
treatment, while shell thickness in the group given inorganic selenium was
intermediate. Klecker et al., (2001) and Sara et al., (2008) indicated that
the administration of organic selenium in laying hen diets increased egg
shell thickness and reduced the number of eggs with shell abnormalities,
consequently  improved eggshell quality. Spring (2006) showed that
organic selenium supplementation in broiler breeders and layers improve
egg quality and antioxidative properties. Many reports, Cantor and Scott

1066



Sel-Plex™, egg quality, semen, hatchability, blood, slaughter traits

(1974), Ort and Latshaw (1978), Swanson (1987), Davis et al., (1996),
Cantor et al., (2000), and Patton (2000) reported that dietary organic Se
resulted in a greater increase in egg Se concentration content than inorganic
Se. Surai and Sparks (2001) and Combs and Combs (1986) reported that
supplemented organic Se to broiler breeders and layers were actively
absorbed and can be directly incorporated into protein. Kenyon et al.,
(2003) reported that supplementation with Sel-Plex™ led to a significant
increase in selenium concentrations of both the yolk and the albumen
compared to the Na-selenite treatment.

Semen Physical Properties

Data presented in Table 5 indicated that overall means of ejaculate
volume (ml), advanced motility (%), a live sperm (%) and sperm
concentration (10° /mm®) were significantly (P<0.05) increased for males
fed Sel-Plex™ supplementation compared with the control group.
Regardless of Sel-Plex™ supplementation, overall mean of sperm
concentration was significantly (P<0.05) increased at 56 and 60 weeks of
age compared to those at 44, 48 and 52 weeks of age. While, overall mean
of ejaculate volume, advanced motility and a live sperm were not
significantly influenced as males advanced in age. These results are in
agreement with that reported by Simon (2004) who showed that broiler
breeders fed diets supplemented with Sel-Plex™ improve sperm
morphology and activity. Also, Surai et al., (1998) indicated that the need
for defense against oxidative damage is clear in the male, where antioxidant
enzymes play a key role in maintaining the sperm cells. Sperm cells contain
large amounts of polyunsaturated fatty acids, which allow them to maintain
flexibility relating to motility (Surai, 2002). However, this means they are
also a target for lipid peroxidation. Cellular integrity is maintained by GSH-
Px and other selenoenzymes which protect the cell membranes from
oxidative damage (Flohe and Zimmermann, 1970). Similar results of a
live sperm were obtained by Davtyan et al., (2006) who indicated that the
number of spermatozoa was also increased significantly by the use of Sel-
Plex™, Sefton and Edens (2004) found that the sperm quality index was
greater in semen samples collected from males fed Sel-Plex™ , Also,
normal sperm number was significantly increased while abnormal number
was significantly decreased compared with group fed sodium selenite.
Edens, (2002) found that the inclusion of selenium in poultry diets enhances
sperm numbers, and using an organic source (Sel-Plex™) reduces
production of defective sperm, thereby having a positive effect on the
fertilizing potential of the male. Our results in sperm concentration are
supported by Renema (2006) who found that feeding broiler breeder males
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(between 45- 65 weeks of age) 0.2 mg / kg Sel-Plex™ increased semen
concentration. Also, Spring (2006) indicated significant improvements in
spermatozoa concentration and activity, when fed diets were supplemented
with Se yeast in comparison to selenite.

Blood Hematological and Biochemical Parameters in Laying Hens

Selenium supplementation at 0.2 and 0.3 to Bandarah females and
males chicken diets increased (P<0.05) serum total protein and globulin,
while no significant effects on serum albumin concentration were observed
(Table 6). Organic Se had more pronounced effect on total protein, Sunde
(1997) reported that SM could be incorporated into protein at a rate similar
to methionine, because Se and sulphur have very similar atomic properties.
The ability of Se to be treated like sulphur, and the ability of SM to replace
methionine so that it can be incorporated into protein when metabolized.
Kim and Mahan (2003) indicated that selenium is biochemically similar to
sulphur, Se replaces the sulphur molecule in the normal biosynthetic
pathways of the yeast cell and is absorbed actively across the intestine by
the same amino acid carrier. Combs and Combs (1986) reported that
supplemented organic Se to broiler breeders and layers was actively
absorbed and can be directly incorporated into protein.

Table 6 shows that there were significant increase in serum
glutathione peroxidase, selenium and triiodothyrionine concentrations due
to selenium supplementation in females and males diet, whereas, no
significant effect on serum thyroxine concentration in both females and
males. The use of Sel-Plex™ as a source of supplemental dietary Se
provides a more efficiently utilized form of organic selenium and facilitates
a greater antioxidant enzyme presence in glutathione peroxidase, which
more readily reduce peroxides and other free radicals that compromise cell
membranes (Edens and Gowdy, 2005). Also, Atlavin and Apsite (2001)
found that selenium metabolites in the body are closely linked with
activities of glutamine peroxides which eliminate lipid hydroxyl peroxides
in cellular structures. Similar results were reported by Srimongkol (2003)
and Mahmoud and Edens (2003) who indicated that selenium
supplemented to broiler chicks had significantly (P<0.05) elevated
glutathione peroxidase than the control group. Our results of Se
concentration agreed with those of Cantor et al., 1975*°, 1982; Echevarria
et al., 1988 and Spears et al., 2003 in which Se supplementation increased
plasma Se concentrations in turkey poults or broilers. Our results of serum
T3 concentration are agree with Srimongkol (2003) who reported that
selenium supplemented in broiler diets had significantly (P<0.05) increased
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triiodothyrionine (T3) levels than fasted chicks and control. Additionally, Se
supplementation facilitated the conversion of T, to Ts. This observation
suggested that the extra-thyroidal conversion of T, to T3 was mediated by
the hepatic Se- dependent type I, 5’-iodothyronine deiodinase enzyme
(Edens, 2001).

Results of blood hematological parameters for females and males are
presented in Table 6. Means of Hb, RBC's and WBC's were significantly
(P<0.05) increased in selenium treated groups compared with those in the
control group. Organic selenium supplementation in the diets is important
for increase number of lymphocytes (Blood et al., 1995) and for proper
development and function of immune system (Hussain et al., 2004 and
Khan et al., 1993).

Fertility and Hatchability and Hatched Chick Weight

Fertility, hatchability and hatched chick weights as affected by
feeding different levels of selenium to Bandarah chickens strain are
presented in Table 7. There was significant (P<0.05) increase in fertility and
hatchability percentages in all groups fed selenium as Sel-Plex™
supplementation compared with the control group. The use of Sel-Plex™ to
improve fertility acts by two ways. A primary effect is on the breeder
performance by a higher number of viable chicks produced and lower
mortality of embryos during incubation, while the second effect on the
males by effecting of Se on maintaining sperm quality long time when
stored in sperm storage tubules after mating and quantity is of major interest
(Davtyan et al., 2006; Petrosyan et al., 2006). Agate et al., (2000) showed
that selenium (Sel-Plex™) supplementation in laying hen diets improved the
environment of the sperm storage tubules in the hen’s oviduct, allowing
sperm to live longer, increasing the length of time sperm can be stored and
increasing the average number of sperm holes in the yolk layer. Rotruck et
al., (1973) reported that Se is required for proper function of the glutathione
peroxidase enzymes, which are antioxidant enzymes that destroy free
radicals produced during normal metabolic activity. Therefore, increased
hatchability in treated groups may be due to improved anti-oxidant status.
During embryo development, oxidative metabolism increases substantially
over the incubation period and especially in the last few days before hatch
(Freeman and Vince, 1974). This normal respiration related to embryo
growth results in the production of free radicals, which can cause tissue
damage through lipid peroxidation. The protective effects of organic
selenium are especially apparent during the highly oxidative state of late
incubation and the first few days after hatch. (Surai, 1999; Surai, 2000).
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Hatched chicks produced from hens fed high dose of selenium were
significantly (P<0.05) heavier than those of the group fed low dose of
selenium or the group fed the basal diet. Similar results were reported by
Pappas et al., (2006) and Sefton and Edens (2004) who found that the
chick weights from parents fed diets high in Se were heavier at hatch than
those hatched from parents fed diets low in Se.

Organ Relative Weights

Relative weights of ovary, testes, spleen, thymus and thyroid gland
in females and males (as a percentage of live body weight) of Bandarah
chickens  were significantly (P<0.05) affected by Sel-Plex™
supplementation (Table 8). Relative weights of ovary and testes of females
and males were significantly (P<0.05) increased in Sel-Plex™ treated
groups except relative weight of testes with low level of Sel-Plex™
compared with the control group. Improved relative weight of ovary due to
the significant increase of egg production Table 5. These results are in
agreement with those reported by Renema (2004) who indicated that the
testes weight was greatest in broiler breeder males fed 0.2 mg selenium as
Sel-Plex™ supplementation in the diets at 65 weeks of age.

Results presented in Table 8 showed that Sel-Plex™
supplementation in the diets significantly (P<0.05) increased relative weight
of spleen, thymus and thyroid gland in females and males chickens.
Nutrition plays a significant role in the development and function of the
immune system (Khan et al., 1993). Hussain et al., (2004) and Blood et
al., (1995) found that selenium is an essential mineral, which is necessary
for vital activities inducing immune response of birds. Our results in the
present study are agreement with Hussain et al., (2004) who reported that
the relative weight of lymphoid organs (spleen and thymus) of birds fed on
diet containing organic Se was significantly greater than that for the control
group. Hegazy and Adachi (2000) indicated that the relative weight of
spleen was significantly higher in organic Se supplemented birds compared
with those in birds fed inorganic Se. Chang et al., (1990) and March et al.,
(1987) indicated that the histopathological slides of spleen and thymus
glands in groups receiving organic selenium appeared normal, whereas
control group showed mild depletion of lymphocytes in these organs. Also,
March et al., (1986) reported that selenium deficiency had adverse effects
on the development of lymphoid organs (especially spleen and thymus) and
also resulted in impaired function of these organs.

The results from our experiment indicate that organic selenium (Sel-
Plex™) especially at 0.2 and 0.3 mg/kg diet can be used to supplement the
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diet for laying hens and cockerels to improve productive, reproductive and
physiological traits during the period from 40 to 60 weeks of age.

Table 1: Composition and calculated analysis of basal diet.

Ingredients %
Yellow corn 64.00
Soybean meal 44% 24.78
Wheat bran 1.00
Di-calcium phosphate 1.61
Limestone 7.91
DL-Methionine 0.10
Sodium chloride 0.30
Vit. & Min. Mixture* 0.30
Total 100.00
Calculated analysis:

Metabolizable energy (Kcal/Kg) 2718.00
Crude protein % 16.02
Crude fiber % 3.46
Crude fat % 2.96
Calcium % 3.34
Available phosphorous % 0.42
Lysine % 0.89
Methionine % 0.39
Met+cystine % 0.66

*Supplied per kg diet: Vit A, 100001U; Vit Dj, 2000 1U; Vit E, 10 mg; Vit K3, 1 mg; Vit
B, 1 mg; Vit By, 5mg; Vit Bg, 1.5 mg; Vit B, 10 mcg; Niacin, 30 mg; Pantothenic acid,
10 mg; Folic acid, 1 mg; Biotin, 50mcg; Choline, 260 mg; Copper,4 mg; Iron, 30 mg;
manganese, 60 mg;Zinc, 50 mg; lodine, 1.3 mg; Selenium, 0.1mg; Cobalt,0.1mg.

1071



Maysa, M.Hanafy. et al

Table 2: Effect of organic selenium (Sel-Plex™) supplementation on body
weights (kg) and feed consumption (g/hen/day) at different ages

(Means £ SE).
Sex Age control Se 0.1 Se 0.2 Se 0.3 Overall
(wks) mean
Body weight (kg)
44 1.316+0.20 1.395+0.01 1.409+0.01 1.430+0.01 1.387+0.01F
48 1.384+0.02 | 1.433+£0.021 | 1.431+0.02 1.477+0.01 | 1.424+0.02°
52 1.413+0.01 1.474+0.01 1.489+0.02 1.491+0.02 | 1.467+0.01°
56 1.450+0.02 1.503+0.02 1.497+0.03 1.523+0.03 | 1.493+0.02°
60 1.496+0.03 | 1.542+0.02 | 1.553+0.02 | 1.565+0.02 | 1.539+0.02"
O%’g;" 1.412+0.01° | 1.468+0.02° | 1.477+0.02° | 1.491+0.02°
Feed consumption (g/hen/day)
44 114.65+0.48 | 114.30+0.35 | 114.13+0.65 | 114.20+£0.71 | 114.32+0.56
48 114.90+0.75 | 114.65+0.85 | 114.45+0.56 | 114.36+£0.66 | 114.59+0.41
Females 52 115.10+0.88 | 114.74+0.41 | 114.55+0.73 | 114.60+£0.53 | 114.75+0.65
56 115.00+£1.10 | 114.88+0.95 | 114.80+0.90 | 114.70+£0.85 | 114.85+0.75
60 115.31+0.95 | 114.95+1.22 | 114.79+0.55 | 114.80+£0.74 | 114.96+0.66
Or:]’ggi" 114.99+0.79 | 114.70+0.59 | 114.54+0.46 | 114.53+0.50
Body weight (kg)
44 1.687+0.05 2.182+0.08 2.354+0.13 2.360+£0.11 2.14620.09
48 1.724+0.11 2.264+0.18 2.383+£0.12 2.417+0.13 2.197+0.11
52 1.782+0.14 2.309£0.12 2.392+0.15 2.431+0.14 2.229+0.12
56 1.806+0.13 2.352+0.10 2.403+0.09 2.463+£0.11 2.256x0.07
60 1.835+0.10 2.359%0.17 2.422+0.13 2.485+0.11 2.27520.10
Or;’ggi" 1.767+0.10° | 2.293+0.13% | 2.391+0.12® | 2.431+0.10%
Feed consumption (g/cock/day)
44 115.49+0.38 | 115.33+0.78 | 115.22+0.68 | 115.09+0.66 | 115.28+0.65
48 116.30+£1.29 | 114.31+0.43 | 114.39+0.68 | 115.28+0.93 | 115.07+0.85
Males 52 115.91+0.79 | 114.71+1.30 | 114.71+0.51 | 114.62+0.70 | 114.99+0.61
56 115.98+0.88 | 115.72+0.97 | 115.45+0.55 | 115.50+0.44 | 115.66+0.48
60 116.06+0.58 | 115.10+0.78 | 116.05+0.36 | 116.68+0.78 | 115.97+0.49
O%’g:}” 115.95£051 | 115.0320.74 | 115.1620.45 | 115.43£0.66
a,b,c,d = Means having different letters exponents within each row are significantly
different at P < 0.05.
A,B,C,D,E= Means having different letters exponents within each column are significantly
different at P < 0.05.
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Table 3: Effect of organic selenium (Sel-Plex™) supplementation on egg
production and egg weight at different ages (Means + SE).

Age (wks) [ control |  Se01 [ Se0.2 Se 0.3 | Overall mean
Egg production (%)
44 46.52+1.73 | 49.11+1.83 51.16+1.57 52.05+2.01 49.71+0.85B
48 44.73+1.79 | 45.80+2.16 53.04+1.95 54.11+1.62 49.42+1.00B
52 4384251 | 48.11+2.35 49.38+1.99 51.88+1.92 48.30+1.45B
56 57.68+2.17 | 59.02+1.68 61.88+2.21 67.23+1.94 61.45+2 01A
60 53.84+1.43 | 59.02+1.88 59.20+2.22 63.13+1.86 58.82+1.35A
O%’g;f]" 4945+1.80d | 52.21#1.95c | 54.95+1.65b | 57.68+1.41a
Egg weight (g)
44 47.10£0.39 | 50.03+0.34 50.31+0.43 50.34+0.32 49.65+0.20C
48 49.10+0.34 | 51.17+0.34 51.87+0.36 52.10+0.37 51.06+0.25B
52 4944044 | 51.59+0.34 52.89+0.37 53.58+0.32 51.88+0.30A
56 51.08+0.37 | 51.56+0.35 52.62+0.37 53.0240.38 | 52.07%0..29A
60 50.0240.35 | 52.26+0.40 52.91+0.36 53.67+0.37 52.21+0.22A
O%’g;i" 495140.23c | 51.32+0.29b | 52.12+0.32a | 52.54+0.26a

a,b,c,d = Means having different letters exponents within each row are significantly
different at P < 0.05.
A,B,C= Means having different letters exponents within each column are significantly
different at P < 0.05.
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Table 4: Effect of organic selenium (Sel-Plex™) supplementation on some
egg quality and selenium content of egg yolk and albumen at
different ages (Means + SE).

Age control Se 0.1 Se 0.2 Se 0.3 Overall mean
(wks)
Egg shape index
50 7551+1.11 | 75.61+1.22 75.95+1.65 76.011.40 75.77+0.85
55 76.55+0.89 | 76.700.79 76.90+1.00 77.01£0.95 76.77+0.74
60 7531+1.02 | 75.32+1.55 75.56+1.23 7555+1.33 75.44+0.65
On\'ll((:::ri\” 7579+1.09 | 75.88+1.60 76.14+0.93 76.19+1.20
Haugh unit
50 85854157 | 87.62+0.62 87.75+0.51 89.42+0.65 87.66+0.50°
55 86.00+2.46 | 90.56+1.98 91.18+1.63 92.35+1.82 90.02+1.40"
60 87.96+1.63 | 9057+1.16 91.33+0.74 92.54+0.86 90.60+0.68"
Oﬂ‘q’g;‘;‘\" 86.60+1.20° | 89.58+1.44° 90.09:+0.80° 91.44+0.79%
Egg yolk index
50 47.25+131 | 48.91+0.70 49.38+0.82 49.86+1.15 48.97+0.85"
55 44.99+0.75 | 46.41+0.59 47.45+0.63 48.91+0.98 46.94+0.65°
60 47.95+1.19 | 49.05+0.78 49.84+0.85 50.02+0.87 49.21+0.91°
Oﬂ‘q’g;‘;‘\" 46.73+1.12° | 48.1240.43° | 48.89+0.56® | 49.59+0.95%
Shell thickness (mm)
50 0.353+0.008 | 0.393+0.008 | 0.387+0.007 | 0.408+0.009 | 0.385+0.008°
55 0.372+0.006 | 0.394+0.003 | 0.417+0.009 | 0.427+0.006 | 0.403+0.005"
60 0.365+0.005 | 0.390+0.005 | 0.405+0.007 | 0.429+0.007 | 0.397+0.006°F
O%’g;i" 0.363+0.005° | 0.392+0.006° | 0.403+0.007° | 0.421+0.007°
Yolk selenium (ppm)
50 0.210+0.037 | 0.348+0.055 | 0.302+0.021 | 0.385:0.062 | 0.311%0.025°
55 0.276+0.052 | 0.450+0.018 | 0.426+0.017 | 0.554+0.045 | 0.426+0.037°
60 0.279+0.035 | 0.467+0.035 | 0441+0.025 | 0.534+0.047 | 0.430+0.020"
Or;]’gg";‘]" 0.255+0.033° | 0.390£0.025" | 0.421+0.019° | 0.4910.030°
Albumen selenium (ppm)
50 0.101+0.009 | 0.180+0.014 | 0.181+0.007 | 0.185:0.004 | 0.162+0.006°
55 0.096+0.005 | 0.194+0.007 | 0.197+0.006 | 0.202+0.007 | 0.172+0.006°°
60 0.105+0.014 | 0.195+0.007 | 0.197+0.005 | 0.211+0.010 | 0.177+0.009"
Or;]’gg";‘]" 0.101+0.008° | 0.190+0.006* | 0.192+0.004° | 0.199+0.003°

a,b,c = Means having different letters exponents within each row are significantly different
at P <0.05.

A,B= Means having different letters exponents within each column are significantly
different at P < 0.05.
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Table 5: Effect of organic selenium (Sel-Plex™) supplementation on semen
physical properties at different ages (Means + SE).

Age (wks) ‘ control ‘ Se0.1 ‘ Se0.2 ‘ Se 0.3 ‘ Overall mean
Ejaculate volume (ml)
44 0.196+0.023 .392+0.200 0.403+0.035 0.429+0.025 0.355+0.021
48 0.199+0.014 0.400+0.028 0.399+0.30 0.426+0.024 0.356+0.030
52 0.202+0.022 0.389+0.025 0.393+0.027 0.408+0.031 0.348+0.035
56 0.198+0.021 0.385+0.027 0.381+0.038 0.400+0.025 0.341+0.031
60 0.230£0.021 0.393+0.037 0.395+0.034 0.392+0.034 0.346x0.029
Or:ql.(::ri\” 0.200£0.020° | 0.392+0.035" | 0.394+0.029" | 0.4110.022°
Advanced motility (%)
44 85.0£1.29 88.5%£1.67 92.0£1.11 93.0£1.10 89.6+2.00
48 84.5+1.57 88.5+1.83 91.5+1.67 93.0£1.11 89.4+1.33
52 82.5+1.57 88.5+1.50 91.0£1.45 92.0£1.33 88.5+1.61
56 82.0£2.00 87.5£2.01 90.7£1.61 92.0£1.33 88.1+1.07
60 81.5+1.83 90.0£1.29 90.0£1.29 91.5+£1.07 87.6+2.01
Overall
mean 83.1+1.57° 88.3+1.67° 91.0+1.11° 92.0+1.33%
Alive sperm (%)
44 87.5+1.44 90.5+£1.41 92.0£1.02 92.1+0.92 89.3+1.00
48 86.8£1.00 90.0+£0.87 91.3+0.36 92.1+0.46 90.0+£0.80
52 85.4+0.79 89.7£0.91 91.1+0.50 91.9+0.84 89.5+0.64
56 84.1+0.74 89.3+0.91 90.9+0.43 91.6+0.50 89.0+0.53
60 85.2+0.51 88.7+0.60 90.4+0.43 91.7+£1.10 89.0+0.60
O{;’ggﬁ" 84.8+050° | 89.6:0.65° | 91.3:0.75° | 91.9+0.71°
Sperm concentration(10%/mm?®)
44 1.88+0.11 2.04+0.06 2.66%0.16 2.731£0.10 2.33+0.118
48 1.93+0.04 2.08+£0.07 2.631£0.18 2.77£0.13 2.36+0.098
52 1.99+0.17 2.56+0.17 2.26+0.21 2.89+0.25 2.43+0.178
56 2.03+£0.08 2.831£0.10 2.92+0.04 3.02+0.09 2.70+0.07*
60 2.07+£0.05 2.92+0.07 2.98+0.04 3.12+0.16 2.77+0.04%
O%’g;i" 1.98+0.05¢ 2.490.09° 2.69+0.11° 2.91+0.09°
a,b,c,d = Means having different letters exponents within each row are significantly
different at P < 0.05.
A,B,= Means having different letters exponents within each column are significantly
different at P < 0.05.
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Table 6: Blood biochemical and hematological parameters at 60 weeks of
age of Bandarah local chickens fed organic selenium (Sel-Plex™)

(Means * SE).
Items | control [ Se0.1 | Se0.2 | se0.3
females
Total protein (g/dl) 3.73x0.14° 4.24+0.30" 4.84+0.31° 4.93+0.30°
Albumin (g/dl) 1.49+0.08 1.9620.17 1.77£0.15 1.60+0.24
Globulin (g/dl) 2.24+0.17° 2.28+0.27° 3.07+0.28° 3.33+0.29°
Glutathione peroxidase 8.64+2.16°" 15.98+2.16% 17.29+2.16% 25.94+3.74°
(mu/ml)
Selenium (mg /) 0.055+0.006" | 0.078+0.007% | 0.076+0.005° | 0.086+0.003"
Triiodotherionine (ng /dl) | 131.61+6.16° | 145.32+9.11° | 147.90+8.23% | 148.80+7.32°
Thyroxine (ug /dI) 1.72+0.34 1.7520.42 1.79£0.41 1.83£0.52
Hb (g /dI) 11.17+0.33° [ 13.67+0.55° | 13.28+0.75*° | 13.77x0.53°
WBC (10% ml) 9.93+0.84° 14.43+1.37° [ 14.83+0.95° | 14.90+1.46°
RBC 10°/ml) 2.05+0.35" 3.680.29° 3.750.36° 3.88+0.38°
males
Total protein (g/dl) 3.96+0.16°" 4.06+0.15" 4.66+0.16° 4.86+0.13°
Albumin (g/dl) 1.7920.19 1.9620.13 1.72+0.06 1.79£0.20
Globulin (g/dl) 2.1620.16" 2.10£0.18° 2.95+0.19° 3.07+0.09°
Glutathione peroxidase 10.13+2.16° 17.29+5.72° 21.61+5.71® | 34.58+10.81%
(mu/ml)
Selenium (mg /1) 0.052+0.006" | 0.07620.005* | 0.079+0.005° | 0.081+0.005°
Triiodotherionine (ng /dl) | 132.21+5.36° | 146.62+8.12° | 148.13+7.61° | 149.25+8.33°
Thyroxine (ug /dl) 1.83+0.52 1.84+0.49 1.85+0.62 1.88+0.59
Hb (g /dI) 11.65+0.59° [ 13.87+0.51° | 13.53+0.60° | 13.72+0.36°
WBC (10% ml) 11.25+0.74° [ 14.72+0.81° | 14.72+0.81*° | 15.85+1.05°
RBC 10°/ml) 2.41+0.33° 3.800.33° 3.780.40° 3.93+0.39°

a,b,c = Means having different letters exponents within each row are significantly different
at P <0.05.

Table 7: Fertility and hatchability percentages and hatched chick weight of
Bandarah chickens fed diets supplemented with organic selenium
(Sel-Plex™) (Means * SE).

Items control Se 0.1 Se 0.2 Se 0.3
Fertility (%) 86.20+0.30° 91.40+0.60° | 92.65+0.85% 94.40+1.10°
Hatchability (%) | 88.90+1.00° 93.15+0.25° | 94.65+0.55° 94.90+0.30°
Hatched chick 34.27+0.30° 34.70+0.25° | 34.99+0.29% 35.63+0.28°
weight (g)

a,b = Means having different letters exponents within each row are significantly different at P < 0.05.
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Table 8: Relative weight of some organs at 60 weeks of age in Bandarah
chickens fed diets supplemented with organic selenium (Sel-
Plex™) (Means * SE).

Relative weight control Se0.1 Se 0.2 Se 0.3
(%)
Females
Ovary 0.204+ 0.017° | 0.405+0.054* | 0.342+0.022* | 0.355+0.010°
Spleen 0.109+ 0.006° | 0.165+0.013* | 0.148+0.007* | 0.139+0.006°
Thymus 0.091+ 0.003° | 0.129+ 0.009* | 0.130+0.006° 0.144+0.004°
thyroid 0.029+ 0.005° | 0.046+ 0.004* | 0.048+0.004° 0.053+0.004°
Males
Testes 0.93+ 0.084° 1.07+ 0.019" 1.31+ 0.083" 1.63+0.203°
Spleen 0.107+ 0.017° | 0.151+ 0.007* | 0.145+0.003% | 0.161+ 0.014°
Thymus 0.099+ 0.005° | 0.129+ 0.007* | 0.130+0.008% | 0.135+ 0.007°
throid 0.032+ 0.004° | 0.045+ 0.003* | 0.046%0.004* | 0.054+ 0.004°
a,b,c = Means having different letters exponents within each row are significantly different at P <0.05.
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