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The effect of morning and afternoon temperatures on egp weight and
egg production in Lyallpur Silver Black Pullets mt the Wast Pakistan
Agricultural Unfversity, Experiment Station wasaludied. Risein tem-
retature adversely affected the varioos productive hehaviour of poultry,
Egg weight and ege productlon both declined as the kmprature arose,
g matter if 1t was in the morning of {n the afternoen.

INTRODUCTION

The poultry industry in Pakistan has to face numerous setbacks. One
of the major problems challenging poultry is the ambient temperature. The
domestic fowl can live comfortably only in a relatively narrow temperature
range, extending from 60.7°F (81.0°F, (Dukes, 1947; Wilson, 1948). Any
deviation specially on the higher side depresses both survival and praduction.
Temperatures in Pakistan usually remain well beyond the higher side of the
thermoneutral zone for the greater part of the year. ‘This affects adyerscIy the
viability, and egg production of poultry, making a year ronnd egg production
a difficult and unaonnnmica] buslness . The high ambient temperature on the
eve of tropical heat waves can result in abrupt monslity from prpstraﬂorn
am angst layers bred for heavy egg production.

REVIEW OF LITERATURE

Fge Weight

Bemnion and Warren (1933) observed a decline in egg welght in the
domestic fowl when the envitommental temperature was above Eﬂ‘F The,
ohbservations of Fonk and Kempster (1034) shawed that maximpm LER wmght
reached in February (Wiater) and decreased during spring and semmer mnntha.,
High environmental temperature depressed epg size as observed by Loreng
and Almqguist (1936). Warren (1939) secured data. on epgp size at latitudes_
extending from the ‘equator to as far north as Scotland and found that high _
atmospheric temperature reduced the size of spgs considerably. Dukes (1947}
stated that the lower tange in' thermoneutral was 60°F. Red uetion dn ege’
size and thinning of egg shells began at 70°F. {Wilson, 1949). Warren ef ab,
{1950) reported that a constant temperature of 85°F. was high enough fo reduce
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egg size below the maximum. Reduction of I.1 gm. in mean egg weight when
layers were exposed to short daily periods of heat stress of 99°F. for 107 to 214
minutes {unadapted state) as compared to birds living continuously in warm
climate at 85°F. (adapted state) was reported by Hutchinson (1953). The
average monthly egg weight of Fayoumi and Baladi fowls was observed by
Rajab and Assem (1953) as maximura (45.1 and 40.0 gm. per egg) in Jenuary,
and minimum (36.6 and 33-4 gm. per egg) in August, which showed that high
summer {emperature had depressed the egg weight even in the case of locelly
adapted birds in warm sub-tropical climates. Smith ef of, {1954) reported that
egg size and proportion of albumen to yolk were influenced by environmental
temperature. The reduction in egg size due to high temperature has been
reported to affect the egg components though water content doey net vary
with the variation in egg size. Carmon and Huston ((965) and Yagooh (1966)
worked on similar project and observed that egp weight declined due to heat
gtress,

Egg Production

Temperature is one of the main canses of seasonal variation in egg number
laid by fowl (Brody, 1948). Ota ef ol (1953} reported that 55°F. was the opti-
mum temperature for maximum egg production and feed efficiency. The
adverse effect of high environmental femperature on numbers of €pgs produced
in the domestie fowl was reported by Rajab and Aseem (1953). It was observed
that the mean egg production in the local Egyptian breeds of Baladi and
Fayoumi was 16 and 16,92 eggs in Tanuary and 9.95 and 9.96 eggs in August
respectively. Reports of Mitchel snd Kosin (1954) showed that temperature
and light centrolled environment depressed the sustained rate of egE laying in
Turkeys subjected to environment from December to August, The rate of lay
for the 8 months period was significantly higher in the environment in which
temperatyre fluctuated with day to day fluctuations in out door temperature.
Huston et af, (1957) reported that regardless of the influence of the rise in tem-
pecature, a 24 hours exposure to 1000°F,, whether ra’sed at the rate of 4°F, per
houe or 5°F. per day caused an equally severe but temporaty drop in eRE
production among Rhode Island Reds and oge strain of White Leghorn,
Weiss (1953) stated that the relationship of productive state of the fow] and
its resistance to lethal high temperatures revesled that non-laying White 1 eg-
horns survived longer at 105°F snd 78 per cent relative humidity than the
laying hens, Studies on the egg production in 1we strains of White Leghorna
by Campos et of, (1960) developed over yeard in 2 ¢ool and in 2 hof climate
indicated thet the birds from hot areas iaid fewer 2ggs at cool temperature
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and those from cool areas behaved in a similar fashion at hot temperiture,
suggesting that there was a genetic adaptation in birds to their natural abode.
The observation of Muller (1961) showed an annual production of 140 eggs in
the survivors of White Leghorn layers maintained at & temperature of 55°F.
The annual mortality was 35 and 6 per cent respectively at the two temperatures.
Clark and Amin (1965) found that the rate of lay expressed the degree of
sensitlvity of the birds, adaptive mechanism to a given heat stréss and that such
an adaptation was influsnced by the native environment of birds.

MATERIAL AND METHODS

The experiment was started with 348 Lyallpur Silver Black pullets of same
age and breed, They were vaccinated against Rani Khet vaccine and housed
under confinement. Fead and water was supplied to them od fip. Temper-
ature was recorded twice daily in the momingat 6 A. M. and in the afternoon
at3P.M. Eggs were collected twice dailyat [0 AM. and at 3P.M. The daily
records of number of eggs and birds were kept. The eggs were weighed indis
vidually and the daily average egg weight was calgulated. The dead birds
were replaced by healthy pullets of same age and breed, which were kept as
controls for this purpose. For the convenience of analysis the egg production
was calcnlated on per cené basis.

The data were subjected to conventiona! statistical analysis to fmd out
the relationship of various environmental factors incloding temperature on the
production records including egg weight and egg produetion.

RESULTS AND DISCUSSION

The study of moming and evening temperatures was made on Lyallpur
Silver Black pullets. The range of these temperatures, variation in egg weight
and egg production are given in Tables I and 2. The experiment lasted over
a period of eleven weeks, from 15th of June to 30th of August, 1966,

The correlation cocflicient between egg weight, motning and afternoon
temperature were .01 and ,033 which were statistically non-significant, Regres-
sion coefficient of egg weight on moming and evening tempersture was 9,012
and 0.097 respectively. The regression equation showed that for fach
unit rise of morning and afternoon temperature beyond 3C°F. the egg weight
declined by 0,012 and 0,097 gms. respectlvely. These findings were sup-
ported by the observations of Benion and Warren (1933), Funk and Keémpster,
(1934), Lorenz and Almguist (1936), Warren (1539) Dukes {[947), Wilson
(1949), Warren et al. (I950), Hutchinson (1957), Rajab and Aseent (1953),
Smith et al. (1954), Carmen and Hueton (1965) and Yagoob (966).
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Taskk 1. The influence of mornting and. eYeliing . lemperature on agg

-welght and egg ,pma‘ucrmn

- Average —Everage ‘ H

etr | gy | ewiy ?“lw S
. ' (°F) - ' .

Ist 8.30 90,00 2.0l 7.4
2nd 85.30 99.-5{'1 40.10 7.1
3rd 83,60 10,40 38,93 7.3
atn - 81,70 98.00 38.89. - 5.5
sth 81.60 96,50 39.65 5.1
6th 84.00 - 93,08 40.30 4.4
7ih 30,80 90, 30 19,27 43
8th 79.57 88.60 41,75 8,9
oth 82.25 93.60 41,89 9.1
ot 23.00 95.70 4188 5.2
mwh o sLIs 92.60 a7 6.6

-

The correlation between cgg production, momning and afternoon tem-
perature was 0.12 and 0, 008 respectively which was statistically non-significant.
Regression coefficient of egg production oy morning and afternocn temperature

was —0.09 and —0,04 respectively. - Repression equations indicated that
for each unit rise of morning and aftemoon temperature, the egz production
declined by 9 per cent and 4 per cent respectively, hevond R0°F, This
study was in agreement with Broody (1948), Ota ef al. (1953), Rajab and Assem
(1953}, Mitchel and Kosin (1954), Huston ef of (195?} Weiss {1959}, C‘ampus
et ol ([960), Muller (19613, Clark and Amin [1965} and Yaqoob (1966), who '
observed that the stress temperatures durmg any period of the day affected
cgg production and egg weight.

LITERATURE CTTED

]!cniun N.L, and D. C. Warren 1933. Temperature mid its effects on egg
size in domestic fowls. Poul Sel. 12 : 69.B2

Broody, 5. 1948. Envirpnmental physiology with special rcferenccsto dnm:sﬁc
animals. Missourl - Agr. Exp, Sta; Res, Buik, 423:8 |



AMBIENT TEMPERATIRE ARD EdG PRODUCTION 145

Campos, A, C., F. H. Wilcox, and C. 5. Shafiner 1960, The influence of fasi
and slow rises i ambient temperature on the production rates and mor-
tality of laying pullets. Feul. Scl. 39:119-129.

Carmon, L. G., and T. M. Huston. 1963, The influence of environmental
temperatute upon egg components of domestic fowls. Poul Sel.
44:1232-1240,

Clark, C. E., and M. Amin. 1965, The adaptability of chicken to various
temperatare. Pouf, Sel. 44;1003-1009.

Fuuk, B. M., and H. L. Kempster, 1934. Bgg welght in domestic fowls.
Migsowri, Sta. Bull. 322,

Huston, T. M., W. P. Jones, and J. L. Carmon. 1957. Breed diffcrent in ezg
production of domestic Fowls held af envircumental femperature.
Poul. Sci. 36:1247-1284,

Hutchinson, T. C. D. 1953, Effect of hot climates on egg weight, Poul. Sei,
32:652-696.

Lorenz, B, W., and H. 7. Almquist. 1936. Scasonal variations in egg quality.
Poul. Sci. 15:14-18. :
Mitchel, M, 8., and W. L. C. Kosin. 1954. The effect of conteoited ambient

temperatute on some factors associated with egg laying in Turkeys.
Poul. Sel. 33:186-189.
Malter, W. J. 1961, The effect of constant and -fluctuating environmental

tempetature on the biological performance of laying pullets. Poul
Sef. 40:1562-1371.

Ota, K., H. B. Garner, and W, Ashby, 1953. Heat and molsture production of
laying hens. Agr. Eng. 34:163-167. -

Rajab, M. T., and M. A, Assem. 1953. Effect of atmospheric temperatutes
and day light on egg, weight and yield in Fayoumi and Baladifowls.
Powl, Sci, 32:1021-1027.

Smith, A. H., W, Q. Wilson, and J. B. Brown. 1934, Composition of egg from
individual hens maintained under controlled environment. Poul.
Sci. 3):R98-508, |

Warren, D. C. 1939, Effect of temperature on size of egg from prllets in
different latitudes. Jour. Agr. Res. 59:441-452,

Warren, D. C., A. R, Schumdlr and T. P. Avery. 1950. Pifect of fluctuating
environmental temperature on laying hens. Kansas, Agr. Exp, Sta.
Tech. Buff. 68.

Weiss, 5. H. 1960. The effect of continuous treatments with reserpine on
body temperatue, respiratory, cardiovascular functions and heat
tolerance of the hen. Poul, Scl. 39:366-373.

Wilson, W. 0., 1949. High enviromental temyerature as afecting the rcachion
of laying hens to iodinised cafe in-  Poul. Fei. 28: 581-592,
Yaqoob, M, 1965, Heat stress in poultry. Fk, I Thests, West Pak. Agr, .

Univ., Lyallpur,



