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Acclimation of Fayoumi Chickens to Cons-
tant aad Varyiaz T2mnpsratures

MLMVL Shafiz, AV Borady  and N.H. Abdelmutaal
Faculty of  Agriculture, Cairo  University, Egypt.

muntnes of 160 males and 200 females one day old Fayoumi
chickens from the flock of Poultry Research Unit of the Faculty of
Agriculture, Cairo University, were available for the present study

Investigations were conducted in  which four independent
groups were acclimated from the day of hatch yntil three manths
old to: (as constant hot conditions of 33¢ air temperature (Ist gr)
(b) hot temperature of 33° for 2 months then subjected to heat
stiess of 42° for one menth (2nd gr.), (¢) hot conditions for one
month  then acclimated to warm temperature of 25° for two
months (3 rd gr), and (d) hot conditions from one month (4 th gr),

Body temperature. respiration rate and body weight of 1,2 and
3 months old chicks were recorded before and after 24 hr trans-
ference to new environment. At the end of acclimation peried
chicks were slanghters.' and thyroid glands were individually collec-
ted from 40 Jhicks (20 males and 20 females) from each of the four
groups.

The results revealed that chickens acctimated to warm tempera-
tures 25° hot were less (olerant to increased air temperature than
those acclimated to conditions of 332 air temperature.

Acclimation of 2 months old chicks to high environmental
temperature of 42° cavsed increase in their body temperature and
respiration rate at the end of acellimation period. Chicks acclimated
to warm conditions had lower body temperature and respiration, rate.

The data obtained revealed depression of thyroid activity of
chickens of the 2nd and 4 th groups acclimated to high environmental
temperature of 42°. More active thyroids were observed in groups
acclimated to hot (33°) or to wacm {25°)conditions. Body
weight of hot acclimated chicks was nearly two thirds of that
acclimated 1o warm temperature.

Acclimation usually occurs naturally when animals or birds are subjected
to a complex of extreme environmental factors. Exposure of chickens few hours
daily through 2 successive or many days or even weeks to severe hot or cold
conditions, is a process usvally called *° Short-term physiological acclima-
tion”. If birds were brooded or reared under continuous extremes of ambient
temperature, the process is called “Long-term physiological acclimation’)
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During the process of acclimation or acclimatization many suystems and
organs of the animal modify their activity to function normally under the new
environmental conditions.

Physiological status, vitality, viability, preduction and reproduction are
greatly affected in most of temperate poultry breeds, or even birds that live in
hot climates, when subjected to severe environmental temperatures ( which
may naturally cccur).

Many investigations were carried out with temperate and tropical breeds
of chickens to arrange their physiological make up to withstand expected severe
changes in the environmental conditions or to live and produce normally under
unfavourable conditions.

Trials were conducted to adapt birds to severe temperature changes by
exposing the birds, at different ages, and under different nutritional conditions,
to extreme ambient temperatures for different periods few hours to several
months, Physiological responses and deviations in the functions of different
body systems serve as criteria  for heat tolerance while successful performance
in the tropics and subtropics denotes economic adaptation of that particular
breed in these hot zones.

The majority of available literature on the variation in body temperature
and respiration rate during acclimatization or acclimation to heat or cold stress
is obtained fromn experiments carried out on adult chickens.

Acclimation to cold or hot conditions affects body temperature and heat
tolerance ability of chickens. Cold acclimated adult birds have much lower
body temperature than that of hot acclimated animals. Respiration unlike
body temperature was the same in both cold and hot acclimated chicks at
the end of the acclimation period (Wilson, 1949),

The reaction of adult chicks to heat stress was found to be different in
accordance with the previous time of acclimation to hot ambient temperature
(Hutchinson and Sykes, 1953). The type of acclimation to ccld or hot condi-
tions affects the response of animals to heat stress (Weiss and Borbely, 1957;
Weiss, 1959 and Thornton, 1961 and 1962). The thyroid gland plays a major
part in the metabolic complex process in the animal-body . Thus it has a
predominating role in the regulation of the internal body conditions particularly
the body temperature.

The phylogenetic differences in the thyroid structure and activity is in
good accordance with the specific functions of the animals within their parti-
cular environments (Hoffman and Shaffner, 1950; Garren and Shaffner, 1956;
Conner et al., 1958; Henninger et «f., 1960; Huston, 1960; Huston ef al.,1962
and Hendrich and Turner, 1963 and 1967).

The present work was carried out to eclucidate variations in body teraper-

ature, respiration rate and thyroid activity of the native Bgyptian Fayoumi
chicks during acclimation to different climatic conditions.
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Material apd Methods

This work was carried out in the Poultry Research Unit of the Faculty
of Agriculture, Cairo University, Egypt.

Fxperimenial animals

The study comprised 360 chicks (160 males and 260 females) of the Fayo-
umi native Egyptian breed.

Upon hatching chickens were individually weighed, wing - banded and
placed in electrically heated brooding pens at 33 42 ° The air {emperature
was controlled by a sel of electrical heaters and thermostats in accordance
with the particular groups. No attempt was executed to control the huomidity
within the pens.

Chickens were fed on a ration composed of 229, decorticated cotton seed
meal, 159, ground barley, 40%, ground maize, 59, wheat bran, 109%, rice bran,
5 9% blood meal, 1.0 phizer mineral mixture, 1.5% lime stone and 0.3%,
sodium chloride.

Food and water were available ad libifum for all chicks.

Procedures

Daily maximum and minimum ambient air temperature, inside the broo-
ding pens, were recorded Lwice daily at 7 a.m. and 4 p.m., throughout the
experiment by a maximum and minimum thermometers.

The body temperatures and respiration rates were talken at various times
throughout the test according to the design of each experimenti. Reetal tempe-
ratures were measured by a clinical thermometer inserted in the cloaca for
two minutes. Respiration rate per minute was obtained by visual observa-
tion (counting the movement of the abdomen in 30 seconds and then doubled).

At one month of age chickens were weighed and their rectal temperatures
and respiration rates were recorded. The chicks were then divided into four
sroups, 40 and 50 males and females respectively in each group. The first
and the second groups were kept in the original pen under the temperature
339 4 2°. The third and the fourth groups were transferred into a brooding
pen with a lower temperature, 25 + 2° After 24 hr rectal temperatures and
vespiration rates of the 3rd and 4th groups were recorded.

At two months of age the chicks of each group were individually weighed
and their rectal temperatures respiration rates were recorded. The first and
third groups remained in their particular pens under 33+2° and 25 +
2° respectively.  Chickens of the 2nd and the 4 th groups were transferred
to a new pen of a high temperature, 42 -4 2 ° The body temperature
and respiration rates of these transferred chicks were recorded after 24 hr of
exposure to that high temperature.

Egypt. ]. Anim. Prod. 19, No. 2 (1979)
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At three months of age all chickens of all groups were indivivally weiched
and their rectal temperatures and respiration rates were recorded.

At the end of acclimation studies when chicks were at3 months of age, they
were slaughtered and  thyroid glands were individually collected frcm 40
chickens - 20 males and 20 females from cach of the four groups,

The glands were weighed after 2 weeks of fixation in Bouin’s solutions,

sectioned at 5 microns at the equatorial plane and stained by haematoxylin
and eosin.

Five glands from each sex were microscopically examined in 10 fields,
outer and inner follicular diameters were measured from which epithelial cell

height was calculated. The number of epithelial cells in cach follicle was also
counted.

Results

Body temperature and respiration rate reactions to acclimation

I Effect of acclimation to constant hot conditions  of 33° during the
first three months of age (st group)

A.  Body femperature : The body temperature of Fayoumi chicks kept
since hatching at 33° (91°F) ambient lemperature significantly rose (P 0.01)
from 105.2°F at 2 days old ot 1080°F at one month (Table 1 and Fig. 1).
Slight, difference between body temperature of males and females was observed
at onc month of age (Table 1). After two months exposure 1o constant
warm environmental temperature of 33° (91°F), the body temperature of
both males and females increased. The increase in body temperature was
greater in females than in males-1-0.9 (P 0-01) and |- 0.5 (P 0 05) for fema-
les and males respectively. After three months the body temperature decreased
from 10.8.5°to 108 2°F (P 0.05) and from 108.6° to 108 0°F (P 0-01) in
males and females respectively.

B.  Respiration rate : Under warm environmental conditions of 33°
(91°F) the respiration rate of the chickens decreased from 75.6 breath/min
at onc month to 66 -8 at two months of ageand from 78 5 to 69 l/breath/min
in males and female respectively (P 0.01). With the advancement of age
more decrease in respiration ratc  was cbserved it became 54-4 and 54.0
breath/min. for males and females respectively (P 0.01) at 3 months of age
(Table 2 and Fig, 1),

Lgypt. |. Anim. Prod. 19, No. 2 (1979)



ACCLIMATION OF FAYOUMI CHICKENS 191

nz Al » {23 F . 50
no [ o L o | o
108 | 1 L 110
P
108 | -"/t-"_“:‘ [ 5 I 90
W”:_' -h"-:. -y o gl e R
LT T " i diRadse i _ A ra. L 70
"z . . . 150
thr f( Ehr
uo | A .»/: 130
w0s | M/', & | w0
Sl SR
-~ 106 ":“—‘-0/, » -
1 I" = ™ ‘f R0 ?
j ok b g b EEEES P e L0
n2 i
i d Ihrs [ 2hre I"Fs‘:I =
B no | £
= L _/») L 130 £
2 108 4 0 o
5 P M 3
LY iy K L0~
E [‘«"?‘:’ “ay 2
o e Ly R Pl - PETPTRE i . w0 =
T 4
= ! thrs [ 0
f‘: no g 30 3
E @
108 | 1o
106 | . .r”““-.‘ %0
1T b coban _—— L 70
2 'S0
#hee 8hr [
"no L 00
o8 L no
106 | 2 "_\ 90
oo L, T s 4 Al a 2
236567 10 14 bl rd 234567 10 18 n n
Age (days)

Fiz. 1. Body tenperature and respiration of Fayoumi chicks during the first 27 days
after hatch at successive daily periods,
A—Under aormal broodinz tenperature of 31 ° (88 °F)
B—Under heat stress of 42 " ambient temperature (108 °F):

2. Effect or acclimation to varying hot to high (33-42°) environmenta
temperatures during the [ivst three months of oge (2 nd Group)

A. Body temperature : As mentioned previously, 2 months of age the
sccond group of chickens brooded at 33° were transferred toa room with
ir temozrature of 42° (108 °F). After 24 hr exposure their body temperature
rose from 108.3° to 108.9° and from 108.5 to 109.1°F for males and females
respectively (P 0.01) After one month the body temperature of both sexes
showed a sig nificant decrease (P 0.05) (Tables 1 and 3 and Fig. 1) but it was
still nigher  than before exposure and than that of the three months old
chicks of the first group kept under 33° (91 °F) (P 0.01).
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TABLE 2. Effect of acclimation to different ambient temperature on respiraticn rate/mi

nute of chicks from hateh ap-fo threz months of aza.

Age  (months) _

Duyration of exposure __
for one month in : ‘

18- Group .
2nd. ” ; _
3rd, .

|
4th, s _
|
|

Ist, Group . ., . ‘
2nd. "
Ird. &
4th, v

Males
75.6+1.44
78.640.89
81.14+1.80
8§0.1--1 44

Females
78.541.54
78.0+1.26
80.141.25
81.14-0.98

Two
330 \ 25°
91 | 77°F
|
66.8--1.63 7 —
70.141.40 | s
- | 65.942.02
- _ 68. 141 47
69.141.59 _ —
71.34+1.30 5
e | 67.741.36
— | 73.541.21

54.44-1.64 i

Three

49.14+1.54

54.642.20

63.44+3.0

62.442.70
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TABLE 4. Effect of varying ambient temperature on the respiration rate min of chicks at different ages, after 24 hr of exposure.

Age ! One meonth Two months
) " o S )
Before After Before After Befare After
| exposure 24 hr exposure 24 hr exposure 24 hr
Group { (at33%) in25° (at33°) in  42° (at 259 in 420
91°F T7°F | 91*F 108°F TT°F i 108°F
Males
2nd . 1~ 78.640.89 — 70.1+41 .40 100.045.05 | —_ —_
|
3rd |  81.1%1.80 77.8+1 65 — — _ — -
4th 80.1-+1,44 76.6+1.50 | = - _ 68.141.47 129.746.51
Females
2nd _ 78 041.26 7 — i 71.34+1.30 | 113.144.67 —= —_
3rd | 801125 | 78.7+1.70 - 1 TR _
_ |
4th 81.140.98 1 80.3+1.29 = = 73.541.21 | 130.1%5.11

Egypt. J. Anim. Prod. 19, No. 2 (1979)
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B. Respiration rate : After 24 hr under heat stress of 42 ° (108 °F)
these 2 month-old chickens acquired an increase in respiration rate frem 70-1
breath/min before exposure to 100 and from 71.3 to 113.1 breath/min in
males and females respectively (P 0.01) (Table 4).

It is worthy to note that the respiration rate of females increased signif-
icantly more than that of males (P 0.05) although there was no significant
difference in their initial respiration rate before exposure.

A highly significant decrease cccurred in the respiration rate after acclim-
ation for a month under the hot 42° after the initial increase due to the
first shock of the exposurc to this heat stress in both sexes. The rate dec-
reased from 100 breath/min after the initial 24 hr exposure to 53.9
breath/min in males and from 113 to 65.4 in females (P 0.01), The
respitation rate of fernales was higher than that of males (P 0.C5).

Tt is clear from Table 2 that the respiration rate of the males of this group
(2 nd group) after being kept under heat stress {(42%) for one month was the
same as that of chickens of the first group kept for three months under the
warm environment of 33° air temperature. On the other hand, the respirat-
ion tate of the females of the second group was significantly higher (P 0.05),
(65 4 breath/min) than that of the chickens of the first group (54.0 breath/
min).

3. Effect of acelimation to varying Fot te warm environmertal temperatuies
during the first three months of age (3rd group)

A. Body temperature : After 24 hr of exposure of one month old chickens
to 25° ( 77°F ) ambient temperature the bedy temperature of both sexes decr-
eased by - 0.5° and G-3°F (P 0.0l and 0 05) for males and females respec-
tively (Table 1). After one month residence in 25% (77°) (at 2 months of age),
the body temperature remained almost stable in males, while females showed
significant increase from 107.9° to 108.3°F (P 0.01).

No changes were observed after 2 months residence in 25° (77°F), and
the average body temperature in this group did not differ much from that of
the chickens of the first group kept continuously at 33°%

B. Respiration rate : Although the body temperature of chickens of
this group decreased after 24 hr exposure to 25° (77°F) environmental
temperature, their respiration rate did not change either in males or females
(Table 4). Great decrease in respiration rate was observed after one month,
in males it became 659 breath/min instead of 77.8 after 24 hr exposure,
in ! females it changed from 78.7 to 67.7 (P 0.01). The respitation at 2
months of age was ncarly the same as the chickens of the frst group
acclimated continuously to 33° (919F).

Egypt. J. Anim., Prod. 19, No. 2 (1979)
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Continuous residence of chicks in 25° (77°F) for two months (up to three
months of age further reduction in the respiration rate of males and females
was observed (by 16-8 breath/min and 17 6 breath/min) (P 0 GI) respectively
(Table 2 and Fig 1). Respiration rate of this group of chickens at three
months of age was lower by 5 3 and 3 9 breath/min (P 0 05) for males and
females respectively than the chickens of the first group kept continuousy
under 33° (91°F) for three months.

4, Effect of heat stress of 42° (18°F) on chickens kept for one wmonth at
25° (T1°F) (4th group)

A. Body temperature: When chickens brooded for one month under 25° (77°F)
were subjected to ambient temperature of 42° (108°F) a highly significant
rise (P 0 01) in body temperature was observed after 24 hr exposure, 4 1.6°
and -+ [ 1°F for males and females repectively (Table 3). The response
of males was greater than that of females,

After one month residence under this high environmental temperature
the body temperature of males decreased by 1 0°F (P 0 01) while the reduction
in females body temperature was only 0 3°F (P 0 05) (Tables 1 and 3). The
body temperature of males was lower than that of females(108.8°F and 109 1°F
for males and females respectively), however this difference was not significant.
The body temperature of males and females of this group as higher by -0 6°F
and -+ 1.1°F than the first group brooded for 3 months vader 33° (91°F)
respectively.

B. Respiration rate: Respiration rate of male and female Fayoumi chickens
acclimated to 25° (71°F) for one month became nearly the double after 24 hr
exposure to heat stress of 42° (108°F)(Table 4). The increase in respiration
rate of male chickens was more than that of females, 61.6 and 56.6
breaths/min respectively.

After one month residence in 42° (108°F) the respiration rate of males
decreased to the same value as male chicks of the same age in the first group
brooded at 33° for three months. The respiration rate of the stressed females
decreased but to a level higher (P 0.01) than that of females of the first group
(Table 2 and Fig. 1).

I Effect of acclimation on body weight

The body weight of chickens brooded from cne month of age up to three
months of age under ambient temperature of 25° (77°F) was higher ( P 0.01)
than that of those kept under 33° (91°F) (Table 5 and Fig. 2).

Residence of animals acclimated to warm (33°) or to low (25°) envi-
ronmental temperature in high ambient temperature of 42° (108°F) the
second and fourth groups respectively caused a great retardation in growth
and their body weight at 3 months of age was 30 - 37 %, lower than that of

Egypt. J. Anim. Prod. 19, No. 2 (1979)
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animals maintained under warm or cold conditions (Table 5, Fig. 2). The
effect of heat stresn on body weight was of the same order in both sexes
although it scems slightly more marked in males.

At one and two months of age there was no difference between body
weight of males and females brooded under 33° (91°F) for 2 months (Ist group)
or of that subjected to 25° for one month (3rd group). At three months of
age the body weight of males of the first and third groups was higher
( P 0.01) than that of females.

Males Females
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Fig. 2 Effect of acclimation to differcnt 2mbient temper-
atures on body weight of Fayoumi chicks during
_ the first three men’ ths of age

Tl Effect of acclimation on thyroid activity

1. Thyroid weight : Residence of Fayoumi chickens in high ambient
temperature of 42° (108°F) for one month caused depression in absolute
thyroid weight. Smaller thyroids of both sexes were observed either in
chickens of the second group brooded at 33° (91°F) for two months and
of the4 th group subjected to 25° (77°F) for ome month before their
transference to heat stress of 42° (108°F) (Table 6 and Fig. 3). The effect
was highly significant (P 0.01).

Egypt. J. Anim. Prod. 19, No, 2 (1979)
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The large thyroids were found in chickens kept for two months under
ambient temperature of 25° (2 nd group) (P 0.05) in comparison to that
of the first group (33°) the 2 nd and the 4 groups (429

Significant differences (P 0.05 and 0.01) between males and females in
absolute and relative thyroid weights were observed in all siualicd groups except
in the 4 th group. Reduction in absolute weight of thyroid glands of the 2nd
and the 4 th groups of chickens subjected to heat stress of 42° (I08°F) was
greater in females than in males (-6.3, 4.9 and 4.2, 1.5 mg for females and
males respectively) (Table 6 and Fig. 3).
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Fig. 3. Effect of acclimation to different ambient temperatures on the weight and the
histological structure of the thyroid gland of Fayoumi chicks.

Male and famale chickens of the 2nd and the 4th groups acclimated to
high ambient temperatures were characterised by the smallest absolute
thyroid weight and the highest body temperature (compared to those of the
first and third groups (P 0.01 and 0.05) for the second and the fourth groups
respectively.,

Heminger et al. (1960) reported that body temperature of White Rock
Cockerels (108 1°F ) brooded from the third day after hatch up to three-five
weeks of age under high environmental temperature of 108°F was signific-
antly higher than that of those brooded at 75, 85 and 96°F (106.5 - 106 8°F),
High body temperature of heat stressed animals were accompanied by decreased
thyroxine secretion rate. Bakke and Lawrence (1956) suggested that increased
body temperature affected the response of the ‘thyroid gland to thyrotrophic
hormone released from the interior pituitary.

Egypt. J. Anim. Prod, 19, No. 2 (1979)
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TABLE 5. Effect of acclimation to different ambient temperature on body weight ( g )
of chicks from hatch up-to three months of age.

Age (months) One Tweo Three
Duration of expos-| 33° 33° 250 33 25¢° 42°
ure for one month in:| 91°F 91'F 77°F 91°F 77°F 108°F
Males |
1st. Group . .| 10§5-+1 258 + 12 — 536--10 — —
2nd s .o 10843 235 4+ 9 o —_ — 37143
3rd 22 .o 10944 — 27647 - 598413 =
4th 2 .o 10242 — 24447 —_ — 37649
Females
Ist b .« 98.42 22046 — 482412 —_ —
Znd A 1024-2 22145 — — —_— 36749
Ird " P 10743 — 25147 —_— 549--2 —_
4th 7 L. 105%3 - 23446 - s 362--9
|

TABLE 6. Eilect of acclimation to different ambient temperatures on body weight, thy-
roid weight body femperatures (°F) and respiration rate/min of chicks.

| Thyroid Weight

()
Treat- . Relative Body Respiration
ment Sex Body weight | Apcomute mg/100g temperature rate
(mg) bady F
weight
1st M 531419 20.440 1 3:94+0.2 108.1+0.1| 54-42.3
Group F 471416 25.841.1 5.94+0.3 108.24-0.1| 5542.6
2nd M 380415 16.24+0.8 4.4-4+0.3 108.94-0.2| 5543.8
Group F 376412 19.5-+0.8 5.240.2 109.04-0.2| 6646.0
3rd M 565428 24,341 .8 4.34+0.3 108.1-0.1| 51422
Group F 5234-21 30.742.0 5.940.3 108.140.1| 58+3.7
4th M 367412 18.940.8 5.2+0.2 108.6-+0.2] 54-43.2
Group F 372411 20.940.9 5.740.3 109.04-0.21 60+4.9
|
M = males F = fe = males

2. Histological structure of the thyroid

Thyroid tissue of the first and third groups of chickens brooded under
continuous warm temperature of 33°(91°F) (first group) or under 25°(3 rd
group) from one month after hatch up to 3 months,was more compact than that
of the heat stressed groups. (2nd and 4th groups), Plates 1-8). Most of the
follicles of the non-stressed animals were irregulary shaped with small lumen
with granular vaculated colloid. Epithelial cells were cuboidal and their

Egypt. |. Anim. Prod. 19, No. 2 (1979)
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Piate 1-Males

Plate 2-Hemales

§ the thyroid gland of 3 months old, Faysumi chickens

Histolozical structure o
for the first three monthes of age

brooded under continuous Rot conditions 337
(First group) (H 960)
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Plate 3-Males

Plate 4-Females

Histplogical structure of the thyroid gland of 3 months Fayoumi chickens subjected
to heat steess of 42° for one month after their residence in 33° for 2 months
(2nd group) (3 960)
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Plate 5 Males

Plate 6 Females

Histological structure of the thyroid gland of 3 monthy Fayoumi chickens subjected
to moderate cold temperature of 25° for two months of age after their residence
in hot condifions of 33° for one month (> 960)
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Plate 8 Females

Tistological structure of the thyreid glandg of 3 manths [ayowri chickens subjected
lo heat stress of 42° for one month after their residence in moderate-

coid conditions
of 257 for one month (4th group) (x 960).
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height was nearly two folds of that of heat stressed group (P 0.01) {Table7).
The inner follicular diameter in the 2nd and 4th groups affected by heat stress
of 42°, were much larger than that of the first and third groups (P 0.05-0.01)
(Table 7, Fig. 3 and plates 1-8).

The decrease in thyroid weight and the mentioned changes in their sec-
retory tissue in heat stressed animals indicate decreased thyroid activity,

Differences in histological structure of the thyroid glands of females and
males in all groups studied were observed (Table 7, Fig.3 and Plates 1-8). As
judged Dby follicular cell height the response of female’s thyroid glands was
greater than that of males. The cell height of follicular cells of female’s
thyroid thissue of the first and third groups was larger than that of males of
the same groups (P 0 05 and 0 01). The contrary was found in the heat
stressed groups (2nd and 4th groups) (P 0 05 and 0.01) (Table 7, Fig. 3 and
Plates 3, 4, and 7,8).

TABLE 7 Eflect of asclimation to different ambient remperaiures on the histological
structure of the thyroid gland of chicks.

Gell number | Inmer diameter
Cell height | in each follicle | of follicale Gell namber/
Treatment | Sex (1) (mean-- mesan-- (1 meant- | inner follicular
S.E) S.E.) 5.1} diameter n/d
1st
Group M 10.6-40.3 20.6+0.6 26.84-1.2 0.77
F 11.540.3 21.24-0.6 25.84+1.2 0.82
2nd
Group M 5.140.3 26.8-0.8 37.44+1.1 0.72
F 4.140.3 24.74+1.0 31.641.2 0.78
3rd M 9.8+0.4 21.340.8 30.2+1.3 0.71
Group I 12.44-0.6 20.94-0.7 26.5+1.6 0.79
4th
Group M 6.7+0.3 22.8+0.8 29.8--1.2 S Pl
F 4.74+0.4 21.64+0.7 31.741.1 0.68
M = males F = females

Discussion

It is clear from this study that the preceeding brooding temperatures greatly
affect the response of the chicken to heat stress. The rise in body tempera-
ture and respiration rate in the 2 months old chickens kept under warm condi-
tions goup 2 was about one and half times less than in those brooded at
moderate cold temperatures. This is in accordance with the work of Ahmed
et al., (1967) and of Harrison and Bieller (1969) who found similar results.
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During the process of acclimation to heat stress many systems modify
their function to be adapted to these severe conditions. A decline in both
body temperature and respiration rate of chickens was observed after their
residence in high air temperature for one month, however, the body temper-
ature and respiration rate of these hot acclimated chickens were still higher than
that of chickens kept at 33 ° or 25 °. This reduction seems to be brought
about by a depression in the function of the thyroid gland.

It is also obvious from the present study that thyroid activity of hot acelim-
ated chickens was depressed as cvidenced by decreased thyroid weight, small
height of epithelial cells and large inner diameter of follicles, filled with colloi-
dal substances. Similar results were obtained by Clark and Das (1974).
Inhibitory effect of heat stress on thyroid activity is brought mostly by the
decreased response of the thyroid gland to the effect of thyroid stimulating
hormone resulting from the increased body temperature of the heat stressed
birds {Heninger et al, 1960; Bakke and Laurence, 1956).

Further studies on the effect of different brooding temperatures during
the First 3-4 months of age on growth rate, feed efficiency, productivity and
resistance to heat stress after maturation are needed.
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