ENVIRONMENTAL INFLUENCE ON THE EGG SIZE OF PULLETS
IN PUERTO RICO

A. Gonzdlez Chapel and M. Rojas!

INTRODUCTION

The study of the fluctuation in the curve of egg size for pullets in Puerto
Rico is interesting when considered as part of the general evaluation of the
effect of the tropical environment on egg production. Gonzélez Chapel and
Rojas (3)? had already observed an important influence of the time of
hatching on the sexual maturity of a similar group of pullets in Puerto
Rico.

The depressive effect of high temperatures on egg size has been reported
by some workers in the United States. Bennion and Warren (1) found that
the mean weekly egg weight when compared with the mean maximum
weekly temperature showed a sharp decline when the temperature was
above 85° F. The mean daily egg size of birds placed under controlled tem-
perature was reduced 15 or 20 percent by high temperatures. The egg
size declined much more rapidly under high temperature than it increased
when the temperature was lowered. Warren (8) secured data on egg size
from 11 localities in latitudes extending from the Equator to as far north
as Scotland and concluded that excessively low temperatures seemed to
have no effect on egg size, but after the daily maximum temperatures had
exceeded 70° F. for a few days, egg-size fluctuations usually showed a close
correlation with those of temperature. Lorenz and Almquist (6) found
evidence of a decrease in egg weight proportional to the increase in tempera-
ture between 40° and 90° F.

The average temperature in Puerto Rico is relatively uniform, the mean
annual temperature being 76°, with an average minimum annual tempera-
ture of 66.9° and an average maximum annual temperature of 86° F. (4).

EXPERIMENTAL METHODS

This study was made at the La Plata Animal Production Substation of
the Agricultural Experiment Station; included in it were 206 pullets which
laid throughout 1947-48. The breeds represented were the New Hampshire,
with 124 birds; the White Leghorn, with 27 birds; and crossbreds of New
Hampshire x Native and White Leghorn x Native, identified as Lines 1, 3,
5, and 6, with 51 birds. The birds were distributed in 18 groups according
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to the month in which they started laying. These groups were as follows:
New Hampshire—August, September, October, November, December,
January; White Leghorn—August, September, November; Line 1—August
October, November; Line 3—August; Line 5—August, September, Novem-
ber; Line 6—November, December. '

Line 1 and Line 5 birds were New Hampshire x Native crossbreds and
Line 3 and Line 6 birds were White Leghorn x Native crossbreds.

Of these 18 groups only 15 were considered in the statistical analysis. The
other 3 groups—Line 5 in November, Line 1 in August, and White Leghorn

TABLE 1.—Monthly average egg size in ounces per dozen for New Hampshire birds
which were of different ages at sexual maturity and started laying
wn different months

Egg size in ounces per dozen for—
ot b st o1y | 2253 | e [ 2 [ o | i | s
maturity | maturity | maturity | maturity maturity maturity
at 182.4 at 190.9 at 212.9 at 233.1 at 274.5 at 301.2
days days days days days days
ATBUSE: s somaes o on e 18.01
September.............. 19.29 18.11
October.................| 20.29 19.49 19.76
November.............. 21.27 20.30 20.55 20.38
December...............| 21.90 20.85 21.40 21.07 21.42
JANUBLY v cosnsssssavnsns]| 22626 21.66 21.70 21.66 22.15 21.70
February............... 22.55 21.86 22.01 21.96 22.25 22.05
March.................. 22.84 22.05 22.38 22.24 22.65 22.43
AP i o i mssvmsresyeseey ws 22 .47 21.83 22.02 22.05 22.59 22.00
Ny v s e nadionmmpes s v 22.54 21.82 22.39 22.38 22.79 22.22
TN e 5 s @ amer 4 4 6 23.59 22.26 22.81 22.69 23.94 22.46
JOLY covn n 55 sme e s na e 23.74 22.31 22.50 22.19 22.97 22.87
AP aslics seansmmasms s a9 50 22.46 23.20 23.20 23.53 23.46
September.............. 21.94 22.53 22.68 21.59
October................. 21.31 21.06 20.38
November.............. 21.31 21.38
December. .. couwive i 19.80

in November, were not included because the variation between the months
of laying was smaller than the variation between the birds within the
month.

Egg size was measured by the weight of the eggs in ounces per dozen. The
average egg size during each month was considered a good sample of the
potentiality of the bird in respect to egg size for the particular month, re-
gardless of the production during the month. Thus, for the regression stud-
ies, 12 average measures of egg size were taken per bird, starting with the
first month of laying in each group and up to the twelfth month thereafter.
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TABLE 2.—Monthly average egg size in ounces per dozen for White Leghorn birds which
were of different ages at sexual maturity and started laying in
different months

Egg size in ounces per dozen for —
Month birds started to lay
5 birds, sexual maturity 17 birds, sexual maturity
at 182.6 days at 184.4 days

AU R o Bt 25 20 D STl 17.49

September:. vy ais s oo s 18.47 17.79
October....................... 19.73 18.84
November..................... 20.25 19.05
Ieeember.. < uu s s os o mmmmis 21.86 20.29
JODBNT s v s 0 ¢ 95 .5 4 st 3 21.86 20.83
FebIUATY . o cvvsssss e osmmononss 22.32 21.12
VISR ER S 5 5 min a0 o i 8 o oo oo 2 22.05 21.40
April............ 22.06 20.67
MY v« oo o v winissomormirio o v o s wtesesmias s s 21.85 " 20.73
I fovs o o tomsmgsn sy m g grmlin e 22.56 21.79
JULF: ¢ 500 5 s mmamndi s 5 os & s o 22.32 21.34
.00 714 01 A SRR 22.20

TaBLE 3.—Monthly average egg size in ounces per dozen for birds of Lines 1, 3, 5, and
6 which were of different sexual maturity and started laying in
different months
[Numerals in boldfaced type indicate month birds started laying]

Egg size in ounces per dozen for —
9 birds, 10 birds, 3 birds, 3 birds, 6 birds, 8 birds,
Month Line 1, Line 3, Line 5, Line 5, Line 6, Line 6,
sexual sexual sexual sexual sexual sexual
maturity maturity maturity maturity maturity maturity
at 214.8 at 163.5 at 178 at 194.3 at 211.2 at 231.9
days days days days days days
January................. 19.79 20.35 18.91 19.11 18.37 18.50
February............... 20.02 20.28 19.24 19.70 19.28 19.24
March....... 7 B T 20.29 20.45 19.97 20.34 18.95 19.18
AP ¢ srrros Luss £a o 6 pmas 21..00 19.75 20.15 19.81 19.29 19.30
N e s o B 20.80 20.38 21.50 19.49 19.68 19.53
JUTLEs snmmind 5% 25 smmaaery 21.47 20.54 19.99 20.45 18.64 20.33
July.............. oz el 21.89 20.74 20.25 20.56 19.42 20.53
August..................| 21.87 16.37 16.20 20.43 20.32 20.06
September.............. 21.44 17.34 | 18.08 16.79 19.14 18.56
Oetoberiiais o viumsige) 19:14 18.31 18.09 17.91 18.13 LT (T
November.............. 18.80 18.76 18.35 18.32 17.61 17.52
December...............| 19.52 19.35 18.61 18.49 18.14 18.85

EXPERIMENTAL RESULTS

In tables 1 to 3 the monthly average egg size, expressed in ounces per
dozen eggs, is shown for the different breeds under study. The breeds dif-
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fered among themselves in respect to egg weight. A similar breed difference
had already been reported by Gonzéilez Chapel (2). Eggs from the New
Hampshire and White Leghorn birds weighed more than those of the cross-
bred birds.

In all breeds represented in more than one month the egg size increased
progressively during the first month of laying according to the month in
which laying started. In the New Hampshire breed the first-month egg
weight was lowest in August and greater in January. In the other breeds it
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Fia. 1.—Regression of first-month egg size on sexual maturity for New Hamp-
shire birds.

was lowest in August and greater in the subsequent months. This was
attributable to the sexual maturity of the birds. The regression of the
first-month egg weight on the sexual maturity of the birds is shown in
figure 1.

Gonzélez Chapel (2) found significant correlations between sexual matu-
rity and egg weight in New Hampshire, White Leghorn, and Native birds.
He concluded that these correlations probably occurred because of the
larger body size of the late-maturing birds at the time of laying their first
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egg. Jull (5) says that the earlier in life laying commences, the smaller the
size of the birds, on the average, and the smaller the size of the egg, on the
average.

The curves of egg size for all the breeds are shown in figure 2.

The egg size increased progressively during the first months of laying and
maximum egg size was attained from May to June in most of the groups.
In the summer months there was a definite downward drop in egg weight.
According to Jull (5), there is an increase in size or weight of eggs laid
during the first laying year in most flocks in the United States from the
time that laying commences up to the spring of the year. Maximum egg

NEW HAMPSHIRE
m=ms=e====-s WHITE LEGHORN
————— = LINE |
et LINE S
_______ LINE &
el —cee—e-—— LINE 6

EGG WEIGHT (OUNCES PER DOZEN)
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LAYING MONTHS

Fic. 2.—Egg size during the first laying year for different breeds and crossbreds
as indicated.

weight is usually attained in February or March; during the late spring and
the summer there is often a slight relative decline followed by an increase
at the close of the first-laying year.

The shape of the curve was the same for most of the groups within each
breed, regardless of the month in which laying started. Although the breeds
differed between themselves in respect to egg size, the shape of the curve
was also similar for most of them.

In some of the groups of the birds, especially in the New Hampshire
breed, egg size tended to decline from March to April and to increase again
from April to May. But this slight tendency was smoothed out in the
statistical curve.
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DiscussioNn

The results of this study seem to agree with the findings of Warren et al
(9) at the Kansas State College. They studied groups of birds under a con-
trolled environment. They concluded the evidence was clean-cut that egg
size was depressed by temperature in the hotter summers. If the hens were
not subjected to high summer temperatures, egg size increased throughout
the entire first laying year. They also concluded that a constant temperature
of 65° F. is too high for maximum egg size.

The warmer temperature in Puerto Rico, as compared to that of the
United States, causes the egg size to increase more slowly at the beginning
of the laying year, but with the higher summer temperature, egg size de-
creases faster toward the end of the laying year.

The egg size of the New Hampshires and the White Leghorns was over-all
smaller than is commonly seen in similar flocks in the United States. How-
ever, it is not clear whether this smaller egg size is a result of a depressive
effect of high temperature or is attributable to the breeding of the birds.

SUMMARY

The curve of the egg size (in ounces per dozen eggs) for the first laying
year was studied in a group of 206 pullets of different breeds and crossbreds.

Regression studies were made of the average monthly egg size.

The early-maturing pullets started by laying smaller eggs than the late-
maturing pullets. ;
* The observations made on the curves of the egg size seems to agree with
the findings of Warren et al (9) in respect to the depressive effect of high
temperature on egg weight.

Egg size increased progressively during the first months of laying, reach-
ing a maximum from May to June. The high summer temperatures caused
it to decrease rapidly toward the end of the laying year.
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