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Abstract: A total of 243 Japanese quails at 3 weeks of age were used to investigate the effect of thyroid status and length of
photoperiod on their reproductive performance. Birds were randomly assigned to 3 main groups of (control; hyperthyroidism
and hypothyroidism) till sexual maturity and each treatment was divided into 3 sub treatments of light programs; control
(12hrs), long day of photoperiod (16hrs) and short day of photoperiod (8hrs). Results reveled that birds subjected to
hyperthyroidism reached sexual maturity after 85.60 days and 50% of production after 90.81 days which was significantly
earlier than control and hypothyroidism also 16 hrs of photoperiod significantly enhanced age at sexual maturity and at 50% of
production. Egg number significantly decreased under hypothyroidism by (42.03%) of control from the period (6 - 26) weeks of
age. However, 16hr of photoperiod increased egg number and egg production percentage by (32.64%) and (32.69%) of
control during the same period. Thyroid status had no significant effect on shape index, shell thickness, specific gravity, and
yolk color. There was a significant decrease (10.63%) and increase (25.97%) in fertility percentage with hypothyroidism and
hyperthyroidism, respectively. Also, there was a significant reduction and increase in hatchability was associated with
hypothyroidism by (34.32%) and hyperthyroidism by (12.80%) of control, respectively. Fertility significantly improved with 16 hr
by (4.22%) of control (12hr); however, it significantly decreased with 8hr by (64.35%) of control. Moreover, there was a
significant increase (33.78%) and decrease (37.93%) of control in hatchability with 16hr and 8hr, respectively. Chick weight
significantly decreased with hypothyroidism by (7.27%) and increased with hyperthyroidism by (5.42%) of control, respectively.
It was concluded that inducing hyperthyroidism under short days photoperiods can increase egg production, egg weight,

fertility, and hatchability without any effects on egg quality.

Introduction

Light intensity, spectral composition of light, and
length of lighting period represent effective stimuli for
animals. It is known that variation in lighting modifies
growth and activity of endocrine glands and thus induces
biochemical and behavioral changes of organisms.
Changes in photoperiod are recognized as the major
determinants of the timing of reproduction and other
endocrine-associated events in birds and mammals
(Lincoln et al., 1980 and Ibrahim, 2005). Lincoln et al.,
(1980) reported that changes in photoperiod are
recognized as the major determinants of the timing of
reproduction and other endocrine-associated events in
birds and mammals. Increasing daylight resulted in earlier
onset of lay, less feed consumed per chicken hen to peak
egg production, earlier age at peak egg production, higher
peak egg production, and more total eggs per hen than
produced by hens in regimen with an 8- hr photoperiod
supplied by daylight beginning at 12wk of age (Brake and
Baughman, 1989). Ahmed et al, (2000) noted that the
transfer of female Japanese quail from short days LD8: 16
to long days 12: 12, 16: 8 and 20: 4 at 5wk of age induced
early sexual maturity. Boon et al., (2000) reported that
sexual maturation of Japanese quail was stimulated by
photoperiod. At the age of 71 days, eight out of nine
females subjected to 18L : 6D were producing eggs, but
non of the 6L : 18D females.

On the other hand, thyroid hormones are major
regulators of development, metabolism and homeostasis
in birds. Studies addressed that thyroid hormones
influence both aspects of development; growth and

differentiation, and maturation. In general, they appear to
act permissively or indirectly in concert with other control
substances, in their stimulation of growth in birds (McNabb
and King, 1993). It is suggested that in sexually mature
birds the concentrations of plasma T, and Tz are
depressed because of a reduction in the concentration of
plasma thyroid-hormone-binding protein. The production of
these proteins is suggested to be inhibited by gonadal
steroids (Sharp and Klandorf, 1981).

The interaction of the thyroid with photoperiod is
complex (Sturkie, 1986). During photostimulation there is
an initial rise in thyroid activity, which is then depressed
when the gonads are stimulated and produce steroid
(Peczely et al., 1980), masking the stimulatory action of
the long days of T4 production. “Long” days seem to exert
an inhibitory effect on thyroid function, although they
stimulate pituitary thyrotrophic activity in birds (Sturkie,
1986). Péczely et al.,, (1980) stated that in female
Japanese quail exposed to short days, treatment with T4
increased both the plasma concentrations of
progesterone, estrone and estradiol also the ovarian
weight. In 1981, Sharp and Klandorf reported that in the
quail, long day lengths may directly stimulate the
hypothalamo-pituitary-thyroid axis and the production of
Ta.

Many studies in birds have focused on the
interaction between the thyroid and gonads, since the
function of these organs shows a profound reciprocal
relationship, which is apparently related to the photoperiod
(Peczely et al., 1980).The present study was conducted
to shed more light on the interrelationships among thyroid
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gland, photoperiod and reproductive function of Japanese
quail.

Materials and Methods

The present study was carried out at the Poultry
Research Laboratory , Faculty of Agriculture (Saba
Basha), Alexandria University.

A total of 243 Japanese quails were used for
about 23 weeks as an experimental period. Birds at 3
weeks of age were kept in three separate rooms; each
equipped with separate illumination. Eighty one Japanese
quail chicks for each main groups of (control;
hyperthyroidism and hypothyroidism). Birds were rendered
hypothyroid by administering Thiouorea [CS (NH2);] at a
level of 0.1% and hyperthyroidism was induced by
administering thyroxin as Eltroxine-100 pg tablets at a
level of 0.5ppm. Each group was divided to 3 sub
treatments of light programs {control (12hrs), long day of
photoperiod (16hrs) and short day of photoperiod (8hrs)}
Average light intensity was adjusted by reostate key to 5
Lux during the growing period and 12 Lux during the
laying period for fluorescent light in each light program
according to Refaat (2004). Treatments comprised of 9
replicates involving 2 females and 1 male. Feed and water
were provided ad libitum. A quail grower ration which used
during the growing period 3 : 6 wks was (24.12% cp ; 2914
Kcal ME)/ Kg). The second ration was used during the
laying period 6 weeks to the termination of the experiment
at 26 weeks of age (19.97% cp ; 2884 Kcal ME/ Kg).

Measurements:

Body weight and age at sexual maturity were
determined for each hen at the first egg laid and at 50%
egg production. Eggs weight and egg number were
recorded for each replicate. Percentage of egg production
and egg mass were calculated.

Eggs laid for three consecutive days per each
period of age for each treatment were used for egg quality
measurements. Egg shape index, Specific gravity, Egg
shell was weighted with its shell membranes Yolk visual
color was measured by comparison with the color Fan of
Hoffman La Roch. Total of (1836) eggs were collected
during the experimental period for incubation. Fertility and
hatchability were calculated, embryonic mortality was
determined.

Blood samples were withdrawn from the
bronchial vein from each treated bird at 9.0 a-m. before
access to feed and water birds at (50% of production and
at 26 weeks of age), Plasma was obtained and stored at -
20°C for later analyses of biochemical parameters.
Plasma calcium concentration (mg/dl) was determined
according to the method of Tietz and Saunders (1970).
Phosphorus concentration (mg/dl) was determined by the
method descried by Tietz and Saunders (1995). Aspartate
aminotransferase (AST) concentration (U/l) and alanine
aminotransferase  (ALT) concentration (U/l) were
determined by the method descried by Reitman (1957).
Plasma estrogen concentration (pg/ml) was determined
with radioimmunoassay kits manufactured by diagnostic
products corporation USA according to Yalow and Berson
(1971). Plasma T3 and Ts4 concentration (ng/ml) were

measured with RIA kits manufactured by Immunotech
Beckman coulter Co.

The experiment was set in a completely
randomized design. Data were analyzed by analysis of
variance using the general liner model procedure (Proc
GLM; SAS Institute, 1996). Differences among means
were determined using Duncan’s test (Duncan, 1955).

Results and Discussion

Results concerning effect of thyroid status and
length of photoperiods on age and body weight at sexual
maturity at first egg and 50% of production are presented
in table (1). Birds subjected to hyperthyroidism reached
sexual maturity after 85.6 days which was significantly
earlier than control and hypothyroidism. The same group
reached 50% of production after 90.81 days which was
also significantly (P = 0.0006) earlier than control and
hypothyroidism. On the other hand, thyroid status had no
significant effect on body weight at sexual maturity and at
50% production. This results are in good agreement with
the finding of Hamdy and Abdel-Latif (1999) who reported
that supplementing drinking water with potassium iodide at
level of 300 : 600 ppm reduced age at sexual maturity in
Japanese quail, which can be attributed to thyroxine ability
to stimulate increases in the secretion of follicle-stimulating
hormone (FSH), luteinizing hormone (LH) and in the
hypothalamic content of gonadotropin-releasing hormone
(Gn-Rh) (El-Sebai et al., 2001).

Regardless of thyroid status, length of
photoperiod had a significant effect on age at sexual
maturity and 50% of production (Table 1). 16 hr of
photoperiod significantly enhanced age at sexual maturity
and 50% of production, 63.50 and 65.35 days,
respectively. Nevertheless, age of sexual maturity and
50% of production under 8hr of photoperiod was
significantly later than control (12hr), 138.64 and 155.51
days, respectively. Body weight at sexual maturity and
50% of production did not differ significantly among
different lengths of photoperiod. These results generally
supported the data reported by Abdelrazik (1980) and
Yalcin et al., (1993) who observed that birds under long
photoperiod started to lay earlier than birds under short
photoperiod. Also, confirmed results found by Sakurai
(1984) and Parkbaran et al., (1991) who reported that
female Japanese quail reared under light regimen of 14hr
light per day began to lay early. Also, Lewis et al., (1992)
stated that age at first egg is advanced when growing
pullets are exposed to an increase in photoperiod and the
degree of advancement can be modified by the size and
timing of the light changes. Also, Ahmed et al., (2000)
reported that transferring female Japanese quails from
short days LD8:16 to long days 12:12, 16:8 and 20:4 at 5
week of age induced early sexual maturity. In addition,
Boon et al.,, (2000) reported that sexual maturity was
stimulated by long photoperiod. At the age of 71 days
eight out of nine females subjected to 18L : 6D were
producing eggs, but none of the 6L : 18D females. Results
show that, when comparing females reared on a short day
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with those reared on long day, the large age differences at
first egg which results, is almost entirely attributable to the
direct influence of light on sexual development of
reproductive organs. It could be due to the acceleration of
light to stimulate the gonadotropin releasing hormones
from hypothalamus to pituitary gland and then stimulate
the secretion of LH and FSH. This endocrine signal
accelerated gonadal development and then egg
production in females reared under long photoperiod when
compared with females that reared under short
photoperiod, where the light was insufficient to enhance
acceleration the plasma concentration of LH or to initiate
egg production (Ahmed et al., 2000).

Table (1) shows that, there was a significant
interaction between thyroid status and length of
photoperiods on age at sexual maturity. The oldest age
was under hypothyroidism and 8hr (166.00 and 180.33
days), however, the youngest age was under control and
hyperthyroidism, both under 16hr of photoperiod. The
interaction had no significant effect on body weight at
sexual maturity, while it significantly (P = 0.0392) affected
body weight at 50% of production. The highest weight was
observed under hyperthyroidism and 12hr, while the
lowest weight was under hyperthyroidism and 8hr of
photoperiod.

Table (2) and (3) show the effect of thyroid status
and length of photoperiod on egg number and egg
production percentage during the laying period from (6 -
26) weeks of age. Regardless of length of photoperiod,
egg number decreased significantly under hypothyroidism
throughout the 5 intervals of laying period (6 - 10), (10 -
14), (14 - 18), (18 - 22) and (22 - 26) weeks of age.
This decrease was (28.68%), (38.98%), (54.76%),
(45.89%) and (34.69%) of control, respectively. Overall,
hypothyroidism decreased egg number from the whole
laying period (6 — 26wks) by (42.03%) of control. Effect of
hyperthyroidism was exhibited from the second period
when egg number significantly (P = 0.0005) increased by
(40.80%) of control.

In the last 3 periods of laying stage
hyperthyroidism continued increasing egg number by
(10.92%), (10.11%) and (5.01%) as compared to control
but without reaching significance. Generally, it increased
egg number insignificantly during the period (6 — 26wks)
by (12.70%) of control. Egg production percentage was
significantly affected during the second period of laying
intervals, and had the same trend as egg number. At the
rest of laying period, hyperthyroidism lost the significant
effect on egg production percentage, but hypothyroidism
still reduced them significantly in compare to control.
These results can be explained with the findings of
Elnagar and Beck (2000), who reported that in laying
hens, thiouracil induced hypothyroidism, induces VIP
(Vasoactive Intestinal Peptide) secretion from the
hypothalamus, which stimulates prolactin secretion from
the pituitary gland and in turn suppresses reproduction.
Moreover, Liu and Han (1998) reported that hyperthyroid
laying hens had higher laying rates than controls. Also,
Hamdy and Abd El-Latif (1999) found that
supplementation of Japanese quail water with iodine as Ki

at levels of 300 or 600 ppm improved egg number.
Elnagar et al., (2005) reported that egg number of Silver
Montazah strain increased significantly by 2.34 and 8.77%
in compare with control with the 50 and 100ug T4 /kg body
weight (bwt). doses, respectively.

Effects of length of photoperiod on egg number
and egg production percentage are presented in table (2)
and (3). As it appears from these tables, 16hr of
photoperiod caused a significant increase in egg number
and egg production percentage at the first 3 intervals of
laying period. The increases in egg number were
(183.18%), (45.58%) and (15.19%) of control, while the
increases in egg production percentage were (182.85%),
(45.58%) and (15.15%) of control, and the last two
periods, the effect of 16hr of photoperiod lost significance.
In addition, 16hr of photoperiod increased egg number
and egg production percentage by (32.64%) and (32.69%)
of control during the whole experimental period (6 - 26)
weeks of age. On the other hand, 8hr of photoperiod
reduced egg number and egg production percentage
throughout different intervals of laying period. These
results can be explained by the findings of Sharp (1993)
who stated that transfer of the birds to long days after
being exposed to short days, immediately activate a
stimulatory neural input to GnRH-I neurons to induce
gonadotropin release and consequently activates the
growth and maturation of the ovary. In the present study,
the direct effect of light was clear and strong on egg
number and egg production percentage. Photostimulated
birds, which exposed to long day, produced more eggs
than non-photostimulated birds, which exposed to short
day.

Tables (2) and (3) showed the two-way
interaction effect on egg number and egg production
percentage of Japanese quail through the laying period.
Data indicates that the highest records of egg humber and
egg production percentage under control were obtained
from 16hr during the different intervals of laying periods.
The increase in egg number under 16hr of photoperiod
was (307.01%), (211.86%), (137.91%), (26.08%), (1.25%)
and (77.01%) of normal photoperiod (12hr), while, the
increases in egg production percentages under 16hr was
(306.47%), (211.89%), (137.98%), (26.08%), (1.24%) and
(76.98%) of normal photoperiod (12hr). Birds subjected to
8hr of photoperiod under control did not start production
throughout the first two periods of laying stage. Under
hypothyroidism, the normal photoperiod (12hr) was almost
better than 16hr of photoperiod during the laying period,
while the 8hr of photoperiod approximately stopped egg
production. Under hyperthyroidism, 16hr of photoperiod
generally was better than 12hr and 8hr photoperiods. It
was increased by (818.93%), (58.18%), (21.26%),
(2.81%), (10.81%) and (42.14%) of normal photoperiod
(12hr), respectively, while egg production increased by
(819.84%), (58.25%), (21.26%), (2.80%), (10.82%) and
(42.31%) of normal photoperiod (12hr). This result is in
good agreement with the finding of Péczely et al., (1980)
who reported that in quail exposed to short days of
photoperiod no eggs were laid by either the control birds
or thyroxine treated birds.
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Data presented in table (4) shows effect of
thyroid status and length of photoperiod on egg weight
throughout laying period. Average weight of eggs
produced by hens under hypothyroidism was significantly
lower than those under control by (6.93%), ( 13.80%),
(10.86%), (5.00%), (6.88%) and (8.70%) throughout the
different intervals of laying period .

There was no significant effect of length of
photoperiod on egg weight except in the first period of
laying stage (Table 4). At this month, 8hr of photoperiod
did not produce any eggs, while there were no significant
differences between 16hr and control in average egg
weight.

The two-way interaction had no significant effect
on egg weight.

Table (5) presents egg mass during laying period.
Hypothyroidism caused significant reduction in egg mass
by (30.78%), (47.82%), (59.88%), (49.14%) and (39.55%)
throughout the 5 intervals of laying period. Also,
hypothyroidism decreased egg mass by (46.73%) of
control at the period of (6 - 26) weeks of age. On the other
hand, hyperthyroidism insignificantly increased egg mass
at reproductive stage by (5.70%), (35.05%), (18.45%),
(16.49%) and (11.02%) of control, respectively. This result
is in harmony with those of El-Ansary et al.,(1996) who
found that in chickens, egg mass was increased
significantly at low level of Kl (400ppm). The previous
result can be correlated to the decrease and increase
associated with hypothyroidism and hyperthyroidism in
egg number and egg weight, respectively. Effect of
photoperiod length on egg mass is presented in table (5).
16hr of photoperiod was accompanied by significant
increase in egg mass during the 5 intervals of laying
period. This increase was (168.95%), (48.76%), (20.58%),
(13.24%) and (9.36%) of normal photoperiod (12hr).
From the period (6 - 26) weeks of age, 16hr of
photoperiod increased egg mass significantly by (31.05%)
of normal (12hr). On the other hand, 8hr did not start in
production at the first period but after that it was
associated with significant reduction in egg mass by
(82.81%), (60.00%), (54.15%) and (41.50%) through the
last intervals of laying period. Also, it was accompanied by
significant reduction by (59.90%) of normal photoperiod in
egg mass during the period (6 - 26) weeks of age. This
result is in accordance with the findings of Ahmed et al.,
(2000) who reported that in Japanese quail, egg mass of
birds maintained on (LD12 : 12) light regimen was
significantly lower in comparison with the long day groups
(LD16:8 and 20 : 4). Variations in egg mass are mainly
attributed to the significant differences in the egg number
values mentioned above.

Interaction between thyroid status and length of
photoperiod significantly affected egg mass (Table 5), 16hr
of photoperiod under control and hyperthyroidism had the
highest egg mass throughout laying period. Nevertheless,
8hr of photoperiod under hypothyroidism did not produce
any egg during laying period except in the last period
which is the lowest record in egg mass.

Data concerning effect of thyroid status and
length of photoperiod on yolk index are presented in table
(6). Results revealed that thyroid status had a significant
(P = 0.0202) effect on this trait. Yolk index under
hypothyroidism significantly increased by (5.39%) as
compared to those hyperthyroidism. However, insignificant
increase or decrease reached (2.46%) or (3.06%) of
control under hypothyroidism or under hyperthyroidism
was observed, respectively. As it appears from table (6),
length of photoperiod had a significant effect on yolk
index. It increased significantly (P = 0.0447) under 16hr of
photoperiod. This increase was (4.66%) of control (12h).
These findings can be correlated to the increase of yolk
height or the decrease of its width. Data show that there
was no significant effect on yolk index under this
interaction.

Regardless of length of photoperiod, thyroid
status had no significant effect on shape index as it
presented in table (6). Moreover, regardless of thyroid
status, there was a significant (P = 0.0036) reduction
in shape index with 8hr. This reduction was (1.65%) of
control. This result could be attributed to the increase in
width of egg or the reduction in its length. There was a
significant (P = 0.0172) interaction between thyroid status
and length of photoperiod on shape index (table 15). The
highest value was under the interaction between
hypothyroidism and 16hr, while the lowest value was
under control and 8hr.

Data presented in table (6) shows effect of
thyroid status and length of photoperiod on yolk color.
Data indicated that yolk color was not significantly affected
by different thyroid status. Moreover, data showed that
regardless of thyroid status, yolk color decreased
significantly (P = 0.0001) under 8hr of photoperiod. It was
(3.82) under 8hr, while it was (4.55) under control (12hr).
Also, yolk color was affected significantly (P = 0.0383) with
the two-way interaction. The highest value was under
control and 16hr (5.16); however the lowest value was
under control and 8hr (3.69).

Data presented in table (6) revealed that thyroid
status, length of photoperiod and the two-way interaction
between them had no significant effect on shell thickness
and specific gravity.

Fertility and hatchability:

Data presented in table (7) shows effects of
thyroid status and length of photoperiod on fertility and
hatchability of total eggs set. First, there was a significant
(P = 0.0001) decrease (10.63%) and increase (25.97%) in
fertility percentage with hypothyroidism and
hyperthyroidism, respectively. Also, there was a significant
(P = 0.0001) reduction by (34.32%) and increase by
(12.80%) in  hatchability was associated with
hypothyroidism and hyperthyroidism, respectively. This
result generally supported the data reported by El-Sebai et
al., (2001) who found that fertility of Japanese quail's eggs
showed decrease (3.34%) and slight increase (5.60%)
under hypothyroidism and hyperthyroidism, respectively
compared to euthyroid control birds. Also, they concluded
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that hypothyroidism impaired it by about (13.92%)
compared to the euthyroid control birds, whereas
hyperthyroidism improved hatchability by about (7.30%).
Also, McNabb, et al., (1985) reported that in Japanese
quail, maternal diets containing 150mu.g | / kg diet can
improve hatchability by providing sufficient egg | for the
thyroid function of embryos and hatchlings.

As it appears from table (7), fertility improved
significantly (P = 0.0001) with 16 hr. This improve was
(4.22%) of control (12hr). however, it decreased
significantly (P = 0.0001) with 8hr. This reduction was
(64.35%) of control. Moreover, there was a significant (P =
0.0001) increase in hatchability with 16hr by (33.78%) and
decrease by (37.93%) of control with 8hr.

There was a significant interaction between
thyroid status and length of photoperiod on fertility and
hatchability(table 7). The highest value in fertility was
recorded under hyperthyroidism, control and 16hr, while
the lowest value was with hypothyroidism and 8hr (0.00%).
On the other hand, the highest record in hatchability was
obtained from hyperthyroidism and 16hr (91.43%),
however, the Ilowest record was obtained from
hypothyroidism and 8hr (0.00%).

Dead in shell percentage:

As, it appears from table (7), there was a
significant (P = 0.0001) increase in dead in shell
percentage under hypothyroidism (76.27%) of control. This
result can be correlated to the reduction in hatchability
which observed in this experiment under hypothyroidism.

Moreover, dead in shell percentage decreased
and increased significantly (P = 0.0001) with 16hr and 8hr
of photoperiod by (35.55%) and (27.86%) of control,
respectively.

There was a significant interaction effect on dead
in shell percentage. The worst percentage was under
hypothyroid and 8hr while the best percentage was under
control, hyperthyroidism and 16hr.

Chick weight:

Data revealed that chick weight decreased and
increased significantly (P = 0.0001) with hypothyroidism
and hyperthyroidism (Table 7), by (7.27%) and (5.42%) of
control, respectively. This result generally supported the
data reported by El-Nagar et al., (2005) who reported that
chicks’ weights increased significantly in compare to
control by the administration of thyroxine to Silver
Montazah and Gimmiza strains. The increased one-day-
old chicks’ weight with the hyperthyroidism treatment is
correlated with the increased egg weight observed with
this treatment (Table 4).

There was a significant increase in chick weights
under 16hr of photoperiod, (3.17%) of control. This result
can be attributed to the increased egg weight which was
observed under 16hr in this study (Table 4).

There was no significant effect of interaction on
chick weight.

AST and ALT enzymes:

Thyroid status had no significant effect on plasma
AST and ALT concentration at 50% of production (table 8).
While, there was a significant increase in AST and ALT
concentration with hypothyroidism at 26 weeks of age
(table 9), by (27.62%) and (46.39%) of control,
respectively. This findings is generally supported those of
El-Nagar et al., (2001) who found that in broiler chicks,
serum AST and GGT concentrations increased
significantly with hypothyroidism. Also, El-Sebai et al.,
(2001) reported that in Japanese quail, AST and GPT
concentrations increased significantly by (7%) and (15%)
of control, respectively under hypothyroidism.

As it appears from table (8) and (9), AST
concentration decreased significantly (P = 0.0001) with 8hr
of photoperiod by (50.23%) in compare to control at 50%
of production. However, plasma ALT increased
significantly (P = 0.0002) with 16hr by (32.66%) of control.
While, at 26 weeks of age, there was a significant increase
in AST under 16hr of photoperiod (85.34% of control).
Also, length of photoperiods had no significant effects on
ALT concentration.

On the other hand, table (8) showed that plasma
AST and ALT concentration were significantly affected by
the interaction at 50% of production. The highest record
was observed with control and 16hr, but the lowest record
was observed with hyperthyroidism and 8hr of
photoperiod. On the other hand, table (9) shows that the
interaction between thyroid status and length of
photoperiods had no significant effect on AST and ALT
concentration at 26weeks of age.

Calcium and phosphorus:

Plasma calcium and phosphorus concentration of
females did not differ significantly under the different
thyroid status at 50% of production (table 8). In addition,
there was a significant increase in calcium and
phosphorus with hyperthyroidism at 26 weeks of age
(table 9), by (40.28%) and (39.72%) of control,
respectively. This result is in accordance with the findings
of El-Sebai et al., (2001) who concluded that both serum
calcium and phosphorus concentrations increased
significantly under hyperthyroidism. The observed
increase can be correlated to the increase in egg
production under this treatment (Tables 2 and 3).

Moreover, there was an insignificant reduction
calcium and phosphorus concentration under 8hr of
photoperiod at 50% of production (table 8). Theses
reduction were (25.81%) of control. On the other hand, at
26 weeks of age, length of photoperiods had no significant
effects on calcium and phosphorus of females. This
reduction in calcium and phosphorus concentration may
be due to thyroid status observed reduction in egg
production under 8h of photoperiod in this study (Tables 2
and 3).

The interaction between thyroid status and length
of photoperiod had no significant effect on females’
calcium and phosphorus concentration at 50% of
production and at 26 weeks of age (table 8 and 9).
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T3 and T4 hormones:

As it appears from tables (8) and (9), there was a
significant decrease and increase in Tz concentration of
females with hypothyroidism and hyperthyroidism as
compared to by (36.38%) and (58.42%), respectively at
50% of production. T4 followed the same trend with
hypothyroidism and hyperthyroidism resulting in a
significant decrease by (35.42%) and increase by
(46.59%) of control, respectively. In addition, plasma T3
concentration of females increased significantly with
hyperthyroidism by (78.65%) of control, respectively at 26
weeks of age. Also, there was a significant decrease and
increase in plasma T4 concentration of females with
hypothyroidism by (34.81%) and hyperthyroidism by
(54.87%) of control. This result is in good agreement with
El-Nagar et al., (2001) who found that on laying hens as
feeding thiouracil as an antithyroid drug affected the
thyroid gland secretion of T, therefore caused a reduction
in plasma T3 which led to a hypothyroid condition. Also, El-
Nagar et al., (2001) reported that serum thyroid hormones
analysis at 3 week of age reveled that thiouracil
treatment resulted in a decrease in serum Tz and Ta
compared to control birds. On the other hand, the DL-
thyroxine treatment caused an increase in serum T3 and
Ta. EI-Nagar et al., (2005) found that in Silver Montazah
and Gimmiza strain, DL-thyroxine administration caused
increases in serum thyroid hormones.

At 50% of production, there was a significant
increase and reduction in females’ plasma T3 and T4
concentration under 16hr and 8hr of photoperiod,
respectively (table 8). This increase were by (43.16%) and
(34.84%) and the decrease were by (25.84%) and
(24.29%) of control, respectively. On the other hand, data
showed that length of photoperiod had no significant effect
on Tz and T4 concentration at 26 weeks of age (table 9).

Both T3 and T4 concentration were significantly
affected by the interaction between thyroid status and
length of photoperiod at 50% of production (Table 8). The
highest records were under hyperthyroidism and 16hr, but
the lowest records were under hypothyroidism and 8hr. In
addition, the interaction had a significant effect on Tz and
T4 concentration at 26 weeks of age (table 9). The highest
value of Tz hormone was under hyperthyroidism and 16hr,
while the lowest value was under hypothyroidism and
16hr. Also, the highest value of T4 hormone was under
hyperthyroidism and 12hr, but the lowest was under
hypothyroidism and 16hr of photoperiod.

Estrogen (E2):

Table (8) and (9) showed that, irrespective of
length of photoperiod, there was a significant increase in
estrogen concentration with hyperthyroidism at 50% of
production and at 26 weeks of age. This increase was
(54.5%) and (15.19%) of control. The significant increase
in estrogen concentration associated with hyperthyroidism
can be correlated to the early sexual maturity of birds
reared under this treatment in the present study (Table 1)
and the increased egg production (Table 2 and 3).

Estrogen increased and decreased significantly
with 16hr and 8hr of photoperiod at 50% of production
(Table 8). This increase and decrease was (68.65%) and
(27.47%) of control. In addition, there was a significant

increase in estrogen concentration by (15.53%) under
16hr of photoperiod at 26 weeks of age (Table 9). This
increase in estrogen concentration observed at 16hr can
be attributed to the early sexual maturity of birds reared
under this treatment (Table 1) and the increased egg
production (Table 2 and 3).

Estrogen was also significantly affected (P =
0.0001) with the interaction between thyroid status and
length of photoperiod at 50% of production (Table 8). The
highest concentration was under hyperthyroidism and
16hr, while the lowest concentration was under control and
8hr. on the other hand, estrogen was significantly (P =
0.0001) affected with the interaction at 26 weeks of age
(Table 9). The highest value was recorded under
hypothyroidism and 16hr, while the lowest value was
recorded under hypothyroidism and 12hr.

It can be concluded that inducing hyperthyroidism
under short days photoperiods can increase egg
production, egg weight, fertility, and hatchability without
any effects on egg quality.
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Table (1): Effect of thyroid status and length of photoperiods on age and body weight at sexual
maturity and at 50% of production in female Japanese quails.

ltems At sexual maturity At 50% of production
Age (days) Body weight (g) Age (days) Body weight (g)
Thyroid status:
Control 90.03+7.46™ 221.86+4.75 102.7045.21° 213.06+4.16
Hypothyroidism 114.85+8.70° 215.11+4.53 121.94+13.11° 212.96+5.01
Hyperthyroidism 85.60+4.64" 214.19+3.89 90.81+3.54" 208.01+3.81
P. Value 0.0128 0.1163 0.0006 0.9507
Photoperiod:
Normal (12L:12D hr) 88.07+4.43° 217.303.94 94.59+4.87° 212.37+4.52
Long (16L: 8D hr) 63.50+2.47 ¢ 211.68+3.84 65.35+2.29 ¢ 207.56+3.81
Short (8L :16D hr) 138.64+6.93° 225.62+5.79 155.51+8.3° 213.66+4.43
P. Value 0.0001 0.4026 0.0001 0.5102
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) 81.00+4.65" 238.71+8.77 89.50+8.39° 212.05+6.50 ™
Control: Long (16L: 8D hr) 60.33+2.44% 208.51+6.03 62.89+3.86 ' 203.68+5.99
Short (8L :16D hr) 128.75+10.08" 225.35+7.78 156.14+3.28" 221.30+7.83%
Normal (12L:12D hr) |  104.00+12.70 ¢ 220.63+10.84 110.33+11.56° 203.56+6.46 ®
Hypothyroidism:  Long (16L: 8D hr) 73.75+4.73% 213.85+6.74 75.17+2.01% 208.21+5.48%®
Short (8L :16D hr) 166.00+15.28° 212.21+5.40 180.33+1.33° 216.08+8.53%
Normal (12L:12D hr) | 79.22+7.14 % 210.66+7.02 84.22+4.17° 225.13+9.75°
Hyperthyroidism: ~ Long (16L: 8D hr) 56.42+1.20° 212.65+7.42 58.00+1.24" 211.22+9.44%®
Short (8L :16D hr) 121.16+15.47 " 219.77+8.39 130.20+15.34° 201.26+4.91°
P. Value 0.0057 0.1679 0.0077 0.0392

“Means having different letters within a column are significantly different at (P<0.05).
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Table (2): Effect of thyroid status and length of photoperiods on egg number/hen/period through different laying

periods of the study

Egg number / hen / period at

- w - W - w - w - W - WKS
Items 6-10) wk 10-14) wk 14-18) wk 18-22) wk 22-26) Wk 6-26) wk
Thyroid status:
Control 7.95+0.22 2 11.57+0.77° 16.58+0.89 % 19.00+0.20%  22.34+1.49° 77.54+5.44 %
Hypothyroidism 5.67+0.24° 7.06+0.82°¢ 7.50+0.29° 10.28+0.50° 14.59+0.46° 44.95+3.04°
Hyperthyroidism 8.25+0.142 16.29+0.31° 18.39+0.55% 20.92+1.90° 23.46+1.28° 87.3945.74°
P. Value 0.0463 0.0005 0.0025 0.0014 0.0001 0.0007
Photoperiod:
Normal (12L:12D hr) 5.71+0.20° 13.25+0.87° 16.65+0.26° 19.28+1.34°% 22.16+1.06° 77.08+4.23°
Long (16L: 8D hr) 16.17+0.78° 19.29+1.17°% 19.18+2.20% 22.31+1.632 25.31+1.73%  102.24+10.55°
Short (8L :16D hr) 0¢ 2.25+0.29°¢ 6. 65+0.44°¢ 8.72+0.67" 12.93+0.44° 30.56+3.91°¢
P. Value 0.0001 0.0001 0.0003 0.0001 0.0001 0.0001
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) |  4.71+0.30°¢ 8.43+0.10% 11.29+0.56° 20.17+0.36°" 24.86+2.67*  69.43+6.01"
Control: Long (16L: 8D hr) 19.17+0.66° 26.29+0.29 % 26.86+0.46 25.43+0.75%  25.17+2.75®  122.90+8.55%
Short (8L :16D hr) 0¢ 0° 11.63+0.42° 11.67+0.67° 17.00+0.53% 40.30+5.41°
Normal (12L:12D hr) |  10.00+0.68° 15.00+0.77" 17.50+1.66° 13.83+1.40¢ 17.50+0.77% 73.82+6.80°
Hypothyroidism: | gng (16L: 8D hr) 7.00+0.41 ¢ 5.75+0.43 ¢ 5.00+0.65° 17.00+1.54¢  24.00+2.31®  58.74+532°
Short (8L :16D hr) 09 0¢ of of 2.29+0.13° 2.29+0.13°
Normal (12L:12D hr) | 2.43+0.95f 16.33+0.78° 21.17+1.70° 23.83+0.75%  24.14+0.86*°  88.00+7.33"
Hyperthyroidism: | ong (16L: 8D hr) 22.33+1.12°% 25.83+0.17°2 25.67+0.422 24.50+0.622 26.75+0.372 125.08+9.77%
Short (8L :16D hr) 09 6.76+0.49 ¢ 8.330.82¢ 14.50+0.25°  19.50+2.21°%  49.09+4.08¢
P. Value 0.0001 0.0003 0.0137 0.0111 0.0168 0.0426

abcdefands \eans having different letters within a column are significantly different at (P<0.05)
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different laying periods in female Japanese quails.

Egg production percentage / hen / period at

Table (3): Effect of thyroid status and length of photoperiods on egg production percentage/hen/period through

Items (6-10) wk (10-14)wk _ (14-18)wk ___ (18-22)wk ___ (22-26) wk (6-26) wks
Thyroid status:
Control 28.40+0.69 2 41.33+0.89" 59.25+2.33° 68.17+3.85° 79.79+1.31° 55.39+6.30 2
Hypothyroidism 20.24+0.42° 24.70+0.40°¢ 26.78+0.18°" 36.71+0.94° 52.12+0.79° 32.11+2.38"
Hyperthyroidism 29.47+0.69 2 58.23+0.26 2 65.68+3.74 2 74.80+2.78° 83.79+2.58° 62.39+6.54
P. Value 0.0321 0.0006 0.0024 0.0014 0.0001 0.0004
Photoperiod:
Normal (12L:12D hr) 20.41+0.28° 47.32+0.70° 59.47+1.06° 68.85+2.79 2 79.12+3.43° 55.04+4.09 "
Long (16L: 8D hr) 57.73+0.84% 68.89+1.28 2 68.48+0.94 2 79.67+3.80° 90.37+6.88° 73.03+6.10°
Short (8L :16D hr) 0° 8.03+0.34° 23.7620.72° 31.15+0.55" 46.17+0.71° 21.82+3.55°¢
P. Value 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) | 16.8440.20°  30.10+0.64°  40.3130.27°  72.03x1.42°  88.78+2.39®  49.61+8.59™
Control: Long (16L: 8D hr) 68.45+4.93 93.88+1.092 95.93+2.222 90.82+2.68%  89.88+2.67®  87.80+2.83°
Short (8L :16D hr) of of 41.52+0.77¢ 41.67+0.69¢ 60.71+0.17 ¢ 28.78+7.63°¢
Normal (12L:12D hr) | 35.72+0.61° 53.57+0.32° 62.50+1.32° 49.41+0.99¢ 62.50+2.31%  52.74+3.03*
Hypothyroidism: | ong (16L: 8D hr) 25.00+0.15° 20.54+1.46°¢ 17.86+0.44 " 60.71+1.51°  85.71+1.25®  41.96+4.36"
Short (8L :16D hr) of of 09 of 8.16+0.03° 1.63+0.23¢
Normal (12L:12D hr) |  8.67+0.38° 58.30+0.97° 75.60+1.22° 85.12+2.68%  86.21+3.06®°  62.78+7.50°"
Hyperthyroidism: | ong (16L: 8D hr) 79.75+5.88 2 92.26+0.552 91.67+251%  87.50+1.21° 95.54+2.31%  89.34+1.73%
Short (8L :16D hr) of 24.13+1.75°¢ 29.76+0.22° 51.79+0.73° 69.64+1.47% 35.06+3.27 ¢
P. Value 0.0001 0.0005 0.0127 0.0112 0.0168 0.0312

ab.cdefandg peans having different letters within a column  are significantly different at (P<0.05).
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Table (4): Effect of thyroid status and length of photoperiods on egg weight (g) through different laying periods of study.

ltems Egg weight (g) at
(6-10) wk (10-14) wk (14-18) wk (18-22) wk (22-26) wk (6-26) wks
Thyroid status:
Control 10.96+0.272 12.03+0.23%2 11.33+0.252 11.41+0.27°2 11.20+0.24° 11.38+0.21°2
Hypothyroidism 10.2040.22° 10.37+0.12° 10.1040.15° 10.8440.20° 10.43+0.13°  10.39+0.12°
Hyperthyroidism 11.06+0.29°2 11.42+0.22°2 12.03+0.22°2 12.21+0.162 11.84+0.27°2 11.71+0.15°2
P. Value 0.0169 0.0021 0.0030 0.0083 0.0001 0.0001
Photoperiod:
Normal (12L:12D hr) 11.19+0.54 11.37+0.23 11.24+0.25 11.54+0.19 11.36+0.24 11.34+0.17
Long (16L: 8D hr) 10.29+0.33 11.22+0.23 11.32+0.28 11.48+0.24 10.93+0.17 11.05+0.32
Short (8L :16D hr) --- 11.29+0.18 11.31+0.54 11.73+0.53 11.16+0.30 11.37+0.30
P. Value 0.1235 0.8324 0.2260 0.9100 0.2173 0.4589
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) 11.84+0.39 12.19+0.16 11.63+0.29 11.85+0.30 11.39+0.26 11.78+0.07
Control: Long (16L: 8D hr) 10.08+0.35 11.86+0.31 11.43+0.39 11.37+0.44 10.99+0.47 11.15+0.24
Short (8L :16D hr) --- --- 10.94+0.95 11.02+0.94 11.18+0.71 11.05+0.39
Normal (12L:12D hr) 10.31+0.18 10.35+0.18 10.09+0.21 10.68+0.21 10.56+0.07 10.40+0.11
Hypothyroidism: Long (16L: 8D hr) 10.11+0.39 10.41+0.16 10.12+0.27 10.99+0.59 10.20+0.33 10.36+0.23
Short (8L :16D hr) - - 10.54+0.41 10.54+0.41
Normal (12L:12D hr) 11.44+0.27 11.57+0.31 12.00+0.17 12.10+0.11 12.13+0.13 11.45+0.23
Hyperthyroidism: Long (16L: 8D hr) 10.67+0.41 11.40+0.40 12.42+0.28 12.08+0.28 11.61+0.25 11.64+0.39
Short (8L :16D hr) --- 11.29+0.18 11.68+0.70 12.45+0.51 11.77+0.38 11.79+0.58
P. Value 0.4504 0.7772 0.9732 0.9954 0.7864

0.3599

abandc N eans having different letters within a column are significantly different at (P<0.05).
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Table (5): Effect of thyroid status and length of photoperiods on egg mass (g /hen/period) through different laying
periods of study.

Egg mass (g/hen/period)

Items (6-10) wk (10-14) wk (14-18) wk (18-22) wk (22-26) wk (6-26) wks
Thyroid status:
Control 83.89+3.63% 138.26+13.18%  188.42422.23%  218.73+25.81%  250.13+17.63%  878.74+50.76°
Hypothyroidism 58.07+2.68° 72.15+9.10° 75.60+2.95°" 111.24+7.37° 151.20+15.50°  468.12+43.33°
Hyperthyroidism 88.67+4.87% 186.72427.40%  223.18+19.01°  254.80+23.00%°  277.69+15.98%  1030.74+44.98°2
P. Value 0.0404 0.0005 0.0007 0.0004 0.0001 0.0001
Photoperiod:
Normal (12L:12D hr) 62.28+3.43" 149.32+12.63°  186.97+16.04°  224.78+17.16°  253.68+13.14°  876.89+75.67°"
Long (16L: 8D hr) 167.50+10.84%  222.13+26.40%  225.45+28.04%  256.92+19.40% 277.42+49.87%  1149.12+75.33°
Short (8L :16D hr) 0°¢ 25.67+1.75°¢ 74.78+9.19° 103.07+12.10° 148.41+9.17 © 351.59+39.23°¢
P. Value 0.0001 0.0001 0.0003 0.0001 0.0001 0.0001
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) | 56.77+2.75 ¢ 103.03+10.37¢ 131.22+11.03¢ 238.38+28.74° 283.49+10.92°  812.88+30.87 ¢
Control: Long (16L:8D hr) | 193.30+14.10°  311.75+7.93° 306.71+9.24 % 289.07+4.69° 276.96+15.98"  1377.33+42.97%
Short (8L :16D hr) o' 09 127.33+13.31¢ 128.73+18.99¢ 189.96+11.34¢ 446.00+92.32¢
Normal (12L:12D hr) | 102.80+7.10°¢ 156.17+0.90¢ 175.95+14.38°¢ 147.40+10.77¢ 184.82+18.89¢  767.10+77.85™
Hypothyroidism: | gng (16L: 8D hr) 71.00+4.47¢ 60.28+1.55f 50.87+7.31f 186.33+5.40 © 24459+16.92¢  612.47+71.47%
Short (8L :16D hr) of 09 09 0¢ 24.80+1.53°¢ 24.79+1.53f
Normal (12L:12D hr) | 27.82+1.92° 188.77+14.77°  253.74+29.71° 288.57+6.41° 292.75+10.62®  1050.68+84.06°"
Hyperthyroidism: | ong (16L: 8D hr) | 238.20+24.04%  294.37+10.02%  318.77+12.96%°  295.36+12.85 2 310.71#9.09 *  1457.55+42.11°
Short (8L :16D hr) of 77.03+2.71° 97.03+7.47°¢ 180.46+9.67°¢ 230.48+23.64%  583.98+69.32°¢
P. Value 0.0001 0.0009 0.0493 0.0433 0.0332 0.0152

a,0,¢de,

899 Means having different letters within a column are significantly different at (P<0.05)
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Table (6): Effect of thyroid status and length of photoperiods on egg quality traits in Japanese quails.

Shell thickness

Items Yolk index (%)  Shape index (%0) Yolk color (mm) Specific gravity
Thyroid status:
Control 47.08+0.59%° 77.97+0.32 4,53+0.13 0.11+0.002 1.08+0.0004
Hypothyroidism 48.24+0.74% 78.37+0.43 4.30+0.14 0.12+0.002 1.08+0.0003
Hyperthyroidism 45.46+0.49° 77.75%£0.32 4.21+0.10 0.11+0.002 1.07+0.1460
P. Value 0.0202 0.6875 0.0695 0.3911 0.2145
Photoperiod:
Normal (12L:12D hr) 45.92+0.51° 77.31+0.322 4.55+0.10% 0.12+0.002 1.08+0.0004
Long (16L: 8D hr) 48.06+0.512 78.80+0.322 4.62+0.122 0.11+0.002 1.07+0.1676
Short (8L :16D hr) 47.00+0.84%° 76.02+0.39° 3.82+0.15" 0.11+0.002 1.08+0.0005
P. Value 0.0447 0.0036 0.0001 0.0526 0.3073
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) 46.57+1.31 79.17+0.62° 4.69+0.18%° 0.12+0.0040 1.08+0.0009
Control: Long (16L: 8D hr) 47.41+0.85 78.51+0.50% 5.16+0.22°2 0.11+0.0037 1.07+0.0004
Short (8L :16D hr) 74.17+0.96 76.3240.45° 3.69+0.21¢ 0.11+0.0034 1.08+0.0007
Normal (12L:12D hr) | 46.37+0.82 79.07+0.68° 4.330.21™ 0.12+0.0037 1.08+0.0007
Hypothyroidism: Long (16L: 8D hr) 49.39+0.89 79.36+0.05? 4.47+0.24" 0.12+0.0036 1.08+0.0005
Short (8L :16D hr) 51.02+1.52 76.70+0.94" 4.10+0.35"™ 0.12+0.0042 1.08+0.0006
Normal (12L:12D hr) 44.81+0.60 76.68+0.38" 4.58+0.13%° 0.11+0.0034 1.08+0.0005
Hyperthyroidism: | ong (16L: 8D hr) 47.39+0.82 78.53+0.56% 4.18+0.15> 0.11+0.0032 1.07+0.0057
Short (8L :16D hr) 44,18+1.40 78.0420.89%° 3.88+0.31% 0.11+0.0037 1.08+0.0009
P. Value 0.1894 0.0172 0.0383 0.5651 0.4442

a:b.cand d©feans having different letters within a column are significantly different at (P<0.05).
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Table (7): Effect of thyroid status and length of photoperiods on hatching traits in Japanese

quails.
Items Fertility Hatchability Dead in shell Chick weight
(%) (%) (%) ()
Thyroid status:
Control 67.54+2.50° 65.99+4.59° 7.46+0.07" 7.57+0.05"
Hypothyroidism 60.36+3.09 ¢ 43.34+1.14° 13.15+1.35° 7.02+0.12°¢
Hyperthyroidism 85.08+3.112 74.44+4.49° 6.48+0.30"° 7.98+0.06°
P. Value 0.0001 0.0001 0.0001 0.0001
Photoperiod:
Normal (12L:12D hr) 88.79+0.76"° 62.11+2.27° 11.45+0.41° 7.56+0.06"
Long (16L: 8D hr) 92.54+0.812 83.09+2.842 7.38+0.06"° 7.80+0.06°
Short (8L :16D hr) 31.65+1.81° 38.55+4.60° 8.26+1.52° 7.49+0.13"
P. Value 0.0001 0.0001 0.0001 0.0016
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) 86.90+0.35 ¢ 59.32+0.43f 10.17+0.98° 7.72+0.10
Control: Long (16L: 8D hr) 94.01+0.06° 84.11+0.33° 0° 7.53+0.08
Short (8L :16D hr) 21.72+0.99f 54.52+0.71" 12.22+0.74° 7.41+0.10
Normal (12L:12D hr) 91.74+0.29° 56.27+1.70¢ 17.31+0.88° 7.17+0.11
Hypothyroidism: | ong (16L: 8D hr) 89.34+0.36° 73.73+1.00°¢ 22.14+1.36° 7.04+0.10
Short (8L :16D hr) 0¢ 0' 0° ---
Normal (12L:12D hr) |  87.72+0.11 % 70.74+0.91¢ 6.88+0.53 ¢ 8.24+0.09
Hyperthyroidism: | ong (16L: 8D hr) 94.28+0.082 91.43+1.022 0¢ 7.75+0.09
Short (8L :16D hr) 73.24+0.40° 61.14+0.42 ¢ 12.56+1.39° 8.02+0.13
P. Value 0.0001 0.0001 0.0317 0.1040
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Table (8): Effect of thyroid status and length of photoperiods on plasma biochemical parameters and hormonal

assay of female Japanese quails at 50% of production.

Calcium Phosphorus Estrogen
Items AST (U/l) ALT(UN) (ma/d) (ma/dl) Ts(ng/ml) T4 (ng/ml) (pg/ml)
Thyroid status:

Control 8.18+0.34 62.58+2.73 3.23+0.27 2.15+0.18 5.050.68" 28.57+1.64° 66.00+2.71°
Hypothyroidism 6.87+0.46 52.60+1.04 3.15+0.31 2.10+0.21 3.40+0.18° 18.15+0.74°¢ 63.52+2.75°"
Hyperthyroidism 7.630.38 57.73+2.82 3.27+0.32 2.18+0.21 8.00+0.81°2 41.88+2.10° 101.97+8.95%

P. Value 0.1098 0.0596 0.9437 0.9451 0.0001 0.0001 0.0001

Photoperiod: X
Normal (12L:12D hr) 8.85+0.55 2 52.63+1.81° 3.160.33%® 2.11+0.22% 5.12+0.82° 28.53+0.60 67.88+3.67"
Long (L6L: 8D hr) 9.42+0.06° 69.82+2.64 3.72+0.20° 2.48+0.13 7.33+0.97°2 38.47+1.84° 114.48+9.41°
Short (8L :16D hr) 4.42+0.84° 50.47+1.05° 2.76+0.26" 1.84+0.17° 4.00+0.41° 21.60+0.84° 49.23+2.73°
P. Value 0.0001 0.0002 0.0383 0.0385 0.0001 0.0001 0.0001
Interaction effect:
Thyroid status X photoperiod
Normal (12L:12D hr) |  9.05+0.49" 50.85+1.78" 2.79+0.69 1.86+0.46 3.85+0.49¢ 21.60+1.04% 35.40+1.56°
Control: Long (16L: 8D hr) 12.30+0.29 83.70+1.732 3.87+0.05 2.58+0.03 7.60+0.52° 42.55+1.42° 127.55+4.30°
Short (8L :16D hr) 3.20+0.23° 53.20+2.35" 3.03+0.27 2.02+0.18 3.70+0.35¢ 21.55+0.28% 35.05+1.73°¢
Normal (12L:12D hr) 7.20+0.81% 54.40+1.70° 3.13+0.74 2.09+0.49 3.45+0.141 18.10+0.17 ¢ 43.25+1.68°¢
Hypothyroidism: | ong (16L: 8D hr) 5.75+0.84¢ 48.10+0.98" 3.27+0.56 2.18+0.37 3.95+0.09¢ 20.40+0.27¢ 78.65+2.57°"
Short (8L :16D hr) 7.65+0.49% 55.30+2.45" 3.05+0.53 2.03+0.35 2.80+0.12¢ 15.95+0.09 ¢ 68.65+2.11°
Normal (12L:12D hr) |  10.30+0.58% 52.65+2.00° 3.560.37 2.37+0.25 8.20+0.92° 45.90+1.85%® 125.00+7.50°
Hyperthyroidism: | ong (16L: 8D hr) 10.20+0.27% 77.65+1.78% 4.0240.03 2.68+0.02 10.45+0.55° 52.45+1.22° 137.25+5.112
Short (8L :16D hr) 2.40+0.46 ¢ 42.90+1.71° 2.21+0.45 1.47+0.30 5.53+0.32°¢ 27.30+0.85° 43.65+1.38°
P. Value 0.0001 0.0013 0.2442 0.2437 0.0019 0.0003 0.0001
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Table (9): Effect of thyroid status and length of photoperiods on plasma biochemical parameters and hormonal assay of
female Japanese quails at 26 weeks of age.

Calcium Phosphorus Estrogen
Items AST (U/) ALT(U/) (mg/dl) (mg/dl) T3 (ng/ml) T4 (ng/ml) (pg/ml)
Thyroid status:
Control 5.25+0.28% 52.70+2.23° 2.11+0.24° 1.41+0.16" 4.73+0.29" 29.27+1.82° 100.8845.36°
Hypothyroidism 6.70+0.962 77.1543.72°2 1.91+0.14° 1.27+0.09° 4.25+0.12"° 19.08+0.35° 103.40+8.56"
Hyperthyroidism 4.40+0.41° 47.80+1.23° 2.96+0.20°2 1.97+0.14% 8.45+0.78°2 45.33+2.072 116.20+5.482
P. Value 0.0411 0.0034 0.0143 0.0141 0.0001 0.0001 0.0176
Photoperiod:
Normal (12L:12D hr) 3.82+0.39" 58.43+2.95 2.12+0.21 1.41+0.14 5.47+0.54 30.74+4.29 99.13+4.54°
Long (16L: 8D hr) 7.08+0.742 60.00+2.06 2.53+0.22 1.69+0.14 6.15+0.92 31.70+3.73 114.52+6.78%
P. Value 0.0004 0.7849 0.1299 0.1290 0.0982 0.4871 0.0024
Interaction effect:
Thyroid status X photoperiod
Control: Normal (12L:12D hr) 2.70+0.17 56.20+3.39 1.84+0.34 1.23+0.13 5.00+0.52°¢ 26.05£1.28°  112.25+1.30™
Long (16L: 8D hr) 7.80+0.27 49.20+2.73 2.37+0.32 1.58+0.21 4.45+0.26 ¢ 32.48+2.14° 89.50+2.52¢
Hypothyroidism: ~ Normal (12L:12D hr) 4.75+0.84 82.00+1.27 1.72+0.20 1.15+0.13 4.30+0.12°¢ 19.30+0.69 ¢ 78.35+3.11¢
Long (16L: 8D hr) 8.65+0.38 72.30+4.30 2.10+0.13 1.40+0.09 4.20+0.23°¢ 18.85+0.26 ¢ 128.45+3.78°
Hyperthyroidism: ~ Normal (12L:12D hr) 4.00+0.12 37.10+1.98 2.80+0.14 1.86+0.09 7.10+0.44° 46.88+3.52%  106.80+3.00°
Long (16L: 8D hr) 4.80+0.81 58.50+3.97 3.11+0.41 2.08+0.27 9.80+0.35% 43774259  125.60+7.27%
P. Value 0.0510 0.0859 0.9373 0.9440 0.0108 0.0380 0.0001

a, b, candd

9% Means having different letters within a column are significantly different at (P<0.05).



Egyptian Poultry Science 27 (l): 281-308

)l padla)

bl Glasd) ‘_,A Al CaiUagllg A8 ,al 5aad) culigad (A8
se L) (e dalide Cig lh cuad =l

ADa) 4 jre Cargs b 5 dy,niCUY) daala Lal = Lo Gyl A0S 6 calsall Gy (alad) Jasall 6 dudall 038 el
c Sl plendl 8 ALl Caslagll e lial) culpia g A jal sasdl oy Alalial)
Af S Cun gl 26 s gl 3 ee (e Apail) oyl 5 (SLL lawdl (g il 243 ne e Al el &
(sasll Aasinl) 48 )al saa)) lalis g, (<olilia) (of (50) Jo i€l a5 4850 5aad) Lol (pe Vs O gyt 5 solall
paid 5 [l Aol 12 ¢ selin) Aol 12 s belia) alas ED cind jalall puag e (CoansS s ) ladinly) A5l ol 5045
selia) as aadiad 5 [l Aol 16 @ selial el 8. Jisha selia) asS axdind 5 [DUa) el 8 ¢ 3elial delu 16 . J5 5SS
b
e 750 e 5 aial) moaill die sl (g 5 gendl Jie Claaall ey e WSS Gl clebeall 506 Al pr Al Ciiagial
5 ostnsill 5 2ol B ol e amy (el 5 SIS uidl) die SIS ()5 5 Al i () Basa liia () £y
Al 3an)) Clisess 5 Cpms i) Jie lisajell Gians GlIXSs CilayyiV) (iany
Ay Bl b Lo Jaanl) 5 ) pilil) (el oSy
90.81 a0y z G (30 Z50 e My a5 85.60 amy asiall il M Ciliag 480l s0a)) lapii ) Auaped) Hghall L1
il 5 Jo sl e (gsime JS0 BB OIS Al
el e a5 (65.35)¢ (63.50) oIS Gum NI (e £50 5 ousinll il jae (et M elia) dele 16 <) 2
il e cas (155.51)¢ (138.64) oS Cu el cile b 8 ciad Lgina ,ali Lagdl a8
(26-6) syl DA (7£42.03 ) Ay 48 jall 3aad) Jandti ot Lgina (] Wl (i) selal) iy e plaill sy .3
) Aty ) sae 3 Aysiea Baly) Cusaa ) (Belia) lelis 8 1 elial Aelu 16 ) ol gm  send) (e Esand
i) s DA J €0 e (732.69) (732.64) dpmiy (i
P (78.70 ) Apusty J5 €N (e (s5ime S0 i1 48500 Japds i olypall cilga) (g gill) ) (5 Jamsio g .4
- aall e g an) (26-6) 358l
& el e gsad (26— 6) 55l DA (£46.73 ) Aty (i) AES 3 (ggime alidd) Cigan M A8 hyin ool 5
Glels 8 cuilS LS ¢ 5l iy DA (732.24) Aty (and) AES 3 Dygina 33l Aysaima 3o L) dels 16 CulS s
oS e (759.90) Ay (andl EE 6 ggine (alidily dysaian e L)
Dlaall g ¢ e gil) ZRESN ¢ 58l laws ¢ Auapll JS5 Jalae (o S e ggine L8l ) Adjall eV (KWl 6
Lagad Aygina 5aly) 5 Ayal) Jagdis cny (paiil) g Aygamdll Ay 8 (734.32) ¢ (710.63) sy ssine (mlés) ellia o\
cigll e gyl Al ¢ lehtn il s (£12.80) « (725.97) duis
iy selin) Gleln 8 it cumdd) Ll (a8 (74,22 ) Loty el delu 16 cand Aygamd) A i .8
516 s il Gy 8 (737.93) ¢ (733.78) Ay Glisins alidd) 530l ellia IS G (Jg € 4a (764.35)
il e ela) cilelu 8
)y gl e o (£5.42) 5 (1727 ) ey Ledapdisl i Lygina 3l 5 Aal) Tayfis sy CuSUSY ()35 it .9
-ds sl



Egyptian Poultry Science 27 (l): 281-308

Job Jeas G il ¢ panad ¢ aadgs Jgd Jie Jpead led Clyid (8 oudall A o Lo 4y (S Wil Al il A 0
Canll 3aga e BN (s (anll Bl 3aly A8l sasll lanis s Glas) (S il dele 11-10 Y kel



