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B&rr.mzr} and Beltsville turkey males were exposed to direct sun

rays and compared with control shaded sroups of both breeds,
The exposed hirds recorded higher values for all items. The respiras
lion rate recorded the highest rise dye to solar radiation followed
by the temperatures of caruncies, back feather, back skin, abdomen
skin and body temperature fespectively and the variation ocourred
was highly significant for all items,” The Bronze showed more
pereentage of increase than Beltsville in al| items except ‘that of ress
piration which BAVE reverse results,  Thig gives evidence thai Betls-
ville is more tolerable to heat stress thap Bronze.

Bronze and Beltsvitle males were sprinkled by water at noon
during the hot dry summer months (June and July) and compared
with control group of both breeds, SDr'inkIEng lowered the values
of all items and the least reduction oceurred in body temperature,
while the greatest one was in respiration rate.  The variation due
to ireatment was significant in both breeds, The reduction due 1o
sprinkling was gerater in Bronze than Beltsville,

Effect of exposure to solar radiation

The intensity of solar radiation denoted by the temperature on the back
deathers of Broad Breasted Bronze turkey males seems to be the major factor
responsible for raising the body temperature of birds when exposed to air
temperature above 30°C] (Kosin and Mitchell, 1955).

Standing in water and bathing

Standing in water is more efficient than air in cooling birds by condue-
tion and convection. On the other hand, the tendency of hirds for bathing
during hot atmospheres is commonly observed. Bathing is of great importance
as it aids evaporative heat lose although it iy Timited with the percentage of
relative humidity on ambiet ar. The loss of heat increase in hot-dry air
and becories less in Lot humid one (King and Farner, 1964).

Shading

Shading is an important managerial method af feeting body temperature
of turkeys especially when ajr temperature evceeds 32.2°C, but the significant
effect is at 40°C as the body temperature is remarkably affected (Wilson and
Woodard, 1935).
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Material and Methods

Effect of direci solar radiation on body reactions

This experiment was designed to study the effect of exposure to direct
sun rays (insolation) and sbading during hot gummer months on thie reactions
of birds. Two groups, each of 10 tons one from White Beltsville and the
other from Bronze breeds were exposed for 20 min to direct sun rays whiler
the same number of each breed was kept in shade as controls. The investiga-
tiong were carried out only at noon for five successive weeks during June and

July.

Effect of sprinkling

This study was carried out to show the effect of sprinkling on the body
reactions during summer months. Ten Bronze males and ten White Beltsville
males were sprinked with water and equal number of each breed were used as
controls. The birds were sprayed with tap water for one min  using,
a hand-pump sprayer just to moisten the bird within dripping. Tests were
carried out weekly at noon for five successive weeks during July and the beg-
inning of August.

All the birdg were fed balanced ration. Body temperature was measured.
by clinical mercury thermometers in the cloaca to depth of 4 em and left 2
min, Skin temperatures were measured by a  surface thermestor thermo-
meter apparatus. The probe was applied to surface for one min before
recording the temperature. Skin temperature wag recorded on  three hody
regions, back, abdomen and caruncles. The same technique was also used to
measure feather temperature for the back feather region. Respration rate was
measured by counting the movements of the abdomen, stopwatch and a
counter were used to count the rate per min.

Analysis of variance was done to test the differences between treatments.
Differences were considered significant at 5%, level of probability and highly
significant at 19, level of probability.

Results and Discussion

Effect of direct solar radiation on body reactions of turkeys

The exposure of Bronze and Beltsille turkey males to direct sunrays for
20 min at noon 52 - 55°C, while the air temperature in shade ranged from
37 60 40°C, caused a marked increase in the values of the body reactions of
all the exposed birds compared to the shaded ones. ‘The percentage of varia-
tion was the highest in respiration rate followed hy temperatures of caruncles,
back feather, bak skin, abddmen skin and bodv temperature respectively,
(Table 1 and 2). The percentage of increase was greater in Bronze than Belts-
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ville in all items except that of respiration rate. The breed differences which
were slight in the shaded groups became wider in the exposed ones, The
wvariation in the reactions due to the exposure was highly stenificant for all
iterns.  Concerning the breed difference it was significant only in the tem-
peratures of feather, abdomen skin and caruncles, while it was not significant
in the other items (Table 3).

TABLE 1. The effect of exposure to direct solar radiation on heat regutating
reactions of Bronze and Beltsvile turkey males,

Range of air temperatare

| Non exposed (37-40°C) |‘ Exposed (52-55°C)
1tems | —— *——-|-' R i
i Bronze ‘ Betsville | Bronze | Betsville
R |y E e T TE T
Body temp. °"C ., . . el 41,20 0. i41| 4.2 | |

0.092" 42 3 0.i29| 42,20 0.226
| i

40‘9i ()‘426i 40,31 0.262

Abdonien skin temp.: 92 | 39.6| 0.I30| 39‘4: 0.159| 41,2 0.169 40.7  0.205

|
Back skin temp. ¢ | . | | 39.0| CMIGS' 38.9 0.149

. \
Back feather temp, *C . | | 3?.?| 0.180‘| 3?.5i 0. 797 39_9| 0_23]I 38.7| 0.141
Caruncles temp, *C | | .|| 38.2| 0,138| 38.2] 0.150' 40,5 0.285‘ 39.7‘ 0.200
|

Respiration rate per min . , 19] I. o1 lise l13p |245 |9.6 |216 \ 1.1
| | } |

TABLE 2, Percentage of increase in the body reactions of Bronze
and Belitsville turkey males, compared with Fayoumi
cocks when expased to direet SUNFAYS,

| Breed

“i!lll!- I EESES T I__\*-
‘ Bronze Betsville | Fayoumi*

3
-1
253
BN

Body temperature °C | 3.1
Back skin temperature °C | 4.8 3.6 | 4.1
Back feather (emperature "Ci 5.8 ‘ 322 3.0
Abdomen skin temperature °C| 4.0 | 3.3 | 4,1
Carunclcus or comb temperi- | | |'

Ure € oo g o5 ] . 6.1 3.9 5.7
Respiration rale/minute 28 | 40 | 200

* From Kamar and Khalifa (1964)
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TABLE 3. Analysis of variance of exposure to direct sun rays and its influence
on heat regulating reactions in bronze and Beltsville turkeys

| I' Value
Ttems Ifi — : | -

| Breed | Treatment | Air Class
Body temperature °C . . . . . . ‘ 0.0039 : 41,393 %% I 2.414
Back skin temperature °C, L L . | 2.731 ‘ 54, 671%% i S8, §T7HA
Back feather temperature °C . . ‘ 130, 8175% | 950.207%% | 113.031%%
Abdomen skin temperatwe °C . .| 4.233% ‘ 69 108%= 89.958%*
Caruncles temperature “C . . . . 4, 578% | 117, 226%* : 64, T13%¥

Respiration rate/min . . . . . ‘ 0. 116 30.243%* 332.246**

* Significant,
#+ Highly significant.

These results are in agreement with that of Kosin and Mitchell, (1955}
as they demonstrated that the major factor involved in the rise of body tempera-~
ture of Broad Breasted Bronze was the Interns'ty of solar radiation measured
on the back feather, In the present stucly, the increase in body tempertaure
occurred  simultanecusly with the increase in feather and skin temperatures,
In this case the birds hamme unable to disdpate much heat via the phv:ncal
channels, radiation and convection, however, the unfeatherd portiong still have
some value in the action as they have intensive blood supply. The panting
showed by the birds emphasized that the two breeds clcpmdecl upon increased
respiratory activity to get more reliel as evaporative cooling is the only efficient
way of heat drssnp’itmn from the body under such conditions, The study also
showed that the Bronze was more successptible to heat stress and recorded
more ris¢ n temperatures than Beltsvile.  Neverthels, of the imtal value,
the percentase value of incraese in respiration rate of Betlsy'lle was higher
than Bronze. This may give evidence for the efficiency of evaporative cool-
ing in Beltville and conld be considered as one of the factors which enabled
to withstand heat stress than Bronwe.

The reudts obtained by Kamar and Khalifa (1964) on chickens by ex-
posing Fayoumi cocks to direct sun rays, using the safe methe hod durin summer
and in the same location showed that the treatment caused increase in the
values of all items. The both breeds of turkey showed lower increase in their
body temperature and respiratiom rate than the Fayoumi cocks, 'T hisg proves
higher efficiency in heat regulation in turkey than in chickens. TInspife of
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the enormous icrease in the respirations rate in Pavonid, it was less capibis ¢ E
maintaining its body temperature in comparison it surkey bhreads (1ahle 2)."‘
Ve percentage of increase in temperaturey of back' skin, back feather
caruncles was higher in Bronze than in Fayoumi cocks and this may be due”
to p-lmnage colour or the thickness of feather coat or heavier dey weight of

Brongze.

Effect of sprinkling on body reactions in turkeys

The value of sprinkling Bronze and White Belsvile turkey waeles as

@ method of cooling during the severe noons of July was obvious. It Joswered

the temperatures of body, back sk, adbomen skin, feathers and caruncles

respiration rate.  The lowest value [or that reduction was of the hody tem-

perature and the greatest was that of ranpiration rate feliowed by fedther

temperature (Table 4). The reduction was greater at the higher air tempes

rature than the lowepr one, The analysia of variance showed that the change iry

body reactions due to the treatroent and air temperature range was higly signis
ficant (Table 5). The reduction was greater in Bronze than fin Beltsville in

all itemg except of caruncles. The breed difference was more pronoun-

<ed in respiration rate dnce the Bronze recorded the greatest reduct’on in the
number of breathes per min.  The analvsis of  variance  for the effect of

sprinkng showed that the breed differences due to the treatment was highly
signiflicant in caruncles and feather teniperaturey and respiration rate hut only

sgnificant in bodv and  abdomen temperatures,

TABLE 4. The mean values of reactions of o

resldded and sprinkled Bronze
and Belisville furkey ai (wo ranges of Gir temiperatore,

Adr temperature vanse 34,0 37.0°C

Bronze

Ttems ‘ Baitsyille

I+
I+
|
I

Bady temperature°C . . . | 41.2 0,144 4.0 007 411 0.087, 41.0  0.068
i |
Back skin temperpture.®C ., 387 0,221 3?.9! 0,353 38,3 & 209 37.6; 0.176

Abdomen skin tempepature °C| 39,0 0. 183 &1 0, Ffi'i! U636 3.1 0.270
|
feather temperatipe °C | 37,4 0. 190 3540 0,200 36,9 0 748! 34,40 0.23¢
| | |
Carvpeles tempertavre *C ., 38,2 o, IST| 3730 actee! 380 0 1:83| 36.7 0,150

Bact

Respiration rate per min .| 158 12.3 oR S5 A 1 9.8 75 | 8.7

Egypl. J. Anwim. Prod.. 14, No: 2 (1974).
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TAEBLE 4. (Cont.) The mean values of reactions of nonsprinkled and sprinkled Bronze
and Beltsvilte turkey at two ranges of air temperature.

| Air temperature range

| 37.5 —40.0°C
Ttems '| Bronze Beltsville
‘i N. Sp ‘ Sp. N, Sp. ‘ Sp.
| I [ P == R
] ] wl s I (s
Body temperature °C . . . ‘| 41,4 0,095 4l.1‘ 0.094 41_3| 0.07‘6‘ 41,1 0.056
Back skin temperature °C . .| 39.3 0.153! 38.2| 0.184| 39.3/ 0.153| 38.0) 0.206

Abdomen skin temperature *C 39.3; 0.141| 38.7| 0.184| 39.5 0.151 38.5 0.206
| |

Back feather temperature "C‘ 38.6| 0.135‘ 35.8 U.266| SS.D‘I D.Isl‘ 35.9‘ 0.311

Cartncles temperature °C . ‘ 39.0‘ 0.17% 38.0 0.172 38.9! 0‘169i 37.?‘ 0,210

Respiration rate per min . . 217 | 8.9 |133 ‘ZIB.S ‘ 167 |]3.7 I107 L 15.7
| : \

TARLE 5. Test of significance (F values) for the effect of sprinking and air
temperature en the body reactions of Bronze and Beltsville.

‘ ¥, Value

Ttems | — - e ¥

| Breed | Treatment Alr temp. range
Cloacla temperature °C . . . . 1 0. 508* | 7. 22]%* 6.023%%
Back skin temperature °C . . . N 2,498 | 34, 171%% 16.330%*
Abdomen temperature *C . . .. 1 0.532% ‘ T1.259%% 22.930%%
Caruncles temperaturs "C. . . . | §.838%¥ 84, 141%% 48, 116%*
Back feather temperature *C . . . . ! 9, 272%* | 208 . 4TTH¥ ‘ A3 T
Respiration ratefmin . . . - - - ‘ 17.352%* | G2.202%% ‘ 31.692%%

# Significant

+% Highly significant

Eqypl. J. Anim. Prod., 14, No. 2 (1974).
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In chickens, the findings of Kamar and Khalifa (1964), showed that sprin-
kling Fayoumi cocks under the same environmental conditions and using the
same method had no effect on reducing body and abdomen skin temperatures.
On the other hand, it reduced greatly respiration rate and comb temperature
followed by back feather and back skin of cocks respectively (Table 6). The
-comparison between the present result on turkeys and that obtained by Kamar
and Kalifa, (1964) spoted light on the relationship between body temperature
and respiration rate since the Fayoumi cocks which exhibited no reduction
in body temperature have showed the lower reduction in respiration rate, Also
the reduction in skin temperature was related to that of feather. The com-
parison also gave evidence that sprinking is a method of cooling was more ef-
fective in turkeys than in chicken when they were raised is not atmosphere.

TABLE 6. Pereentage of reduction in the values of body reactions of turkey
due to sprinkling

Air Temp. range

| 34—37°C 3754000 32—-36°C
liems I - ;3:&6 - -

(- —_—

| Bronze | Belts ‘ fronge l Belis Fayoumi cocks
Body temperature °C . ., . . . 0.5 024 0.72 .48 —0, 47
Back skin temperaturs *C . 2.4 1.8 3.3 3.3 1.2
Abdomen temperature °C . . . .| 2.3 2.5 3.0 2.8 Zero
Back feather temperature “C . . 5.3 6.7 7.3 . 5,58 4.0
Caruncle or Comb temp. “C , . 2.3 | 3.4 2.6 ‘ 3 8.0
Respiration rate/min . , . . . | 38 ‘ 38 38 35 8.7

* From Kamar and Khaiifa (1964)

The prevailing climatic corditions of Egypt are those particular to
subtropical countries in general, with spells of severe hot weather during the
summer season where birds had to be under the direct effect of such amprient
atmosphere. It is of prime importance to hoth the breeder and husbandry
man to study the physiological reactions of their characters to such comm-
on conditions. Therefore, the principls of environmental amelioration eould
be arrived at whether in bousing, feeding or nmianagement.  Turkeys are by
nature and pracatice kept in direct contact to suchfactors and t

heir sensitivity,
to abnormal heat effect are known to be rather fatal.

Egypt. J. Anim. Prod., 14, No. 2 (1974).
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To prevent such male effects, ahundant shade should be provided in
the yards and plenty of ventilation in the roosting quarters should be pro-
vided, In such limited range of rearing the fenced yards may be beneficial
il they are larger enough to provide green feed as well as comfortable execise
area. ‘The area of land will vary according to the size of the flock and the
nature of vegetation,

Under favourable condition adult turkerys may be kept through summer
on free range with scattered trees and bushes or other cconomic plants in the
place of raiging to give comfortable microclimate, The free range needs
constant attention of the herder to prevent theft or the free range may be
carried  out in places with boundaries of waler  streams as confine-
ment, and for turkeys to deink. This procedure, although needs sacrifice of
land it sounds to be practical,

Sprinking with water during  smnmer noons give the birds relief and
comfort which increases their productivity and repraductivity. Thereforc,
keeping the birds at noon and applying mist spraying or fogeing when it
could be available will be useful to ovecome the dry atmosphere in June
and July.

Tt may also be advised that birds may be fed and zlso be free in the early
morning and late afternoon, since, in these periods of the day the difference
between the temperature if bady surface in ambient temperature records the
greatest value. Also, the reduction in body temperature which may reach
optimal value at these period of the daly faclitate the tolerance of birds io
the heat produced after taking food and by locomotor activity.
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