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INTRODUCTION

The problem of the adaptability of livestock and poultry breeds to
tropical climates has been of considerable interest to many workers in the
last few years. A re-examination, under tropical conditions, of fundamental
facts already ascertained in temperate climates, appears to be necessary
for a better understanding of the problem.

Sexual maturity is considered as one of the three most important heritable
factors determining egg production. By sexual maturity is meant the num-
ber of days between the date a pullet is hatched and the date she lays her
first egg. Date of hatch is probably the most important nongenetic factor
affecting sexual maturity. Rice, Hall, and Marble (5), concluded:

The distribution of eggs and also the total annual production in the first laying
year of an individual or a flock is influenced greatly by the time of the year that the
individual or flock is hatched. The effect of early or late hatching is undoubtedly
greater in the first laying year than it is in the later laying years. The influence
of time of hatching no doubt is due primarily to the environmental conditions as
affecting rearing and subsequent production. Frequently the unfavorable conditions
may be overcome so that the time of hatching becomes an unimportant factor. In
those sections of the country where the widest extremes of seasons occur, the influ-
ence of time of hatching is greatest, and on the other hand in those regions having
the most uniform and favorable climatic conditions there is much less difference.

Knowledge of the kind and extent of the influence of time of hatching
on the sexual maturity of pullets in Puerto Rico is necessary for the proper
evaluation of the environmental factors affecting egg production in the
tropics. :

REVIEW OF LITERATURE

Ample research has been done in the United States on the subjects of
time of hatching, date of first egg, sexual maturity, and egg production.

The correlation between sexual maturity and egg production has been
very definitely demonstrated by many workers. According to Rice, Hall,
and Marble (5), three different experiment stations, Massachusetts, Mis-
souri, and Cornell, reporting on the relationship between sexual maturity
and egg production based on the records of 2,846 birds, covering a period of
ten years, presented very significant correlations between sexual maturity
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and annual egg production. This means that under normal conditions the
less the number of days to date of first egg the greater will be the number
of eggs laid in one year. Birds maturing extremely early are less desirable
because of the small body size and egg size.

Jull (2), details a number of investigators which have shown that the
time of the year that a pullet commences laying is important from the
standpoint of the total number and value of eggs laid during the first lay-
ing year.

Rice, Hall, and Marble (5), reported the following data from the Okla-
homa A. and M. College on the relationship of time of hatching and sexual
maturity: :

Season hatched Days to first egg
Early Winter 156.4
Late Winter 185.3
Karly Spring 236.3
Late Spring 233.7
Early Summer 229.3
Late Summer 214.3
Early Fall 195.5
Late Fall 178.6

Jull (2), states that in order to be able to compare the egg records of
dams and daughters or of sisters, they should be hatched at relatively the
same time each year because time of hatch influences egg production.
In Puerto Rico, Gonzilez Chapel (1), concluded that allowance for the
date of hatching, as a factor influencing egg production, sexual maturity,
egg weight, and body weight at the end of the first month of age, should be
made when planning comparisons between breeds.

Knox, (4), in Towa, studied the relationship between date of hatch and
annual egg productionin White Leghornswhich were hatched from February
8 to June 8, inclusive and found that the best egg production was obtained
from the birds which were hatched from the latter part of March to the
latter part of May.

Knox (3), in a study of the influence of the date of first egg upon ma-
turity and production, concluded that the time that the first egg was laid
had a curvilinear association with winter egg production; that there was a
slight curvilinear association between the date of first egg and the rate of
spring egg production; and that the records showed a curvilinear association
between the date of first egg and total or annual ¢ ;; production.

PROCEDURE

This study includes data collected during four years, from 1946 to 1949.
Sexual maturity was recorded on a total of 1372 pullets of the New Hamp-
shire, White Leghorn, Native, and crossbreds.
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The New Hampshires and White Leghorns came from stock originally
imported from the United States in 1940. The crossbreds included lines
developed from original crosses of New Hampshires x Natives; re-Line
1, Line 5; and White Leghorn x Natives; re-Line 3, Line 6.

In 1946 the data included 307 birds which were distributed as follows:
New Hampshire, 144; White Leghorn, 103; and Natives, 60. In 1947
information was collected on 478 birds as follows: New Hampshire, 188;
White Leghorn, 78; Natives, 49; Line 6, 104; Line 3, 25; and Line-1, 34.
The data in 1948 came from 266 birds of the following breeds: New Hamp-
shire, 139; Line 3, 33; Line 1, 48; and Line 5, 46. In 1949 the data included
321 birds as follows: New Hampshire, 212; Line 3, 61; and Line 1, 48.

The hatching season started on January 16 on each of the four years.
The first hatch came on February 6 and subsequent hatches came at weekly
intervals after that date. In 1946, 1948 and 1949 the hatches extended
from February 6 to June 5. In 1947 they extended from February 6 to
April 2 with the exception of Line 1 chicks which were hatched up to
May 21.

The eggs from all breeds and crossbreds were hatched in the same
incubator; the same feed was given all the birds; they were reared in the
same brooder houses and the same men took care of all the breeds.

Sexual maturity was measured as the age in days of the bird at first egg.

Previous work by Gonzélez Chapel (1), had shown significant differ-
ences in sexual maturity between the purebreds and the Natives. For
that reason all data was treated separately by breeds and by years.

The statistical analyses of the data reported here was mainly concerned
with the evaluation of the effect of time of hatching on the sexual maturity

- of the pullets and the description of the regression of sexual maturity on
time of hatching.

RESULTS

A preliminary analysis of the data showed that time of hatching had a
negligible effect on the sexual maturity of 4 out of the 16 groups of birds
considered. This was true in 1947, with the 49 Native pullets and the 104
Line 6 pullets; in 1948 with the 46 Line 5 pullets and in 1949 with the 48
Line 1 pullets. These four groups were, accordingly, not further considered
in the analysis.

The differences in sexual maturity of the birds due to time of hatching
were statistically significant in the other 12 groups.

Table 1 shows the mean sexual maturity of all breeds in each year studied.

In table 2 the mean sexual maturity by hatches during 1946 is presented.

Figures 1, 2, and 3 shows the regression of sexual maturity on time of
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hatching for the New Hampshires, White Leghorns and Natives, respec-

tively, during 1946.

TaBLE 1.—Mean sexual maturity in days by breeds and by years

Year
Breed
1946 1947 1948 1949
New Hampshire. . ................. 225.6 220.5 234.6 234.7
White ephorng o stes a8 mares s 200.1 196.0 — —
INTUGTVIERT, Ttdie v 42 2 5 Ribiain 85 16 =2 s i o 231.4 185.8 — —
TG 1w « scvirins &5 o = o itimomont o o = o o riminiais = o — 218.6 235.4 235.4
Lined......coooiiiiiiii i — 183.9 246.6 244.8
Line 5., ... — — 241.4 —
THRE B o« oo 5 0+ 5 whisire 1 8 s miaas 5 5 — 216.6 — —
TABLE 2.—Mean sexual maturity in days by haiches in 1946
Breeds
Time of Hatch

New Hampshires White Leghorns Natives
EehTlrary Bams « o3 pomms s vs 8 iacess — —
Rebruary 18: sns v oo« cmestaos o ot piwsising .3 175.9 179.0
February 20....................... 184.5 171.5 185.5
February 27............... ... ... — —
NEanOhy Bossomios 3 5 &« ik cmds 5 6 8 s 201.0 205.4 —
Mareh 13........oviiiii . 211.8 216.7 212.3
March 20. ...t 203.2 197.7 288.5
IVEATOT DTl s svamsns 5 o s esstmas o n s e s s s 190.3 191.2 287.0
FATDEILEB S 5 i s e et e B 215.8 210.3 249.2
ADHITTOL o s i ot b 525 5 5 At 232.0 188.9 242.3
A7 s o s s 50 5o ke e 237.4 185.8 240.5
April 24, . ... ... . 243.1 204.0 238.8
VT L o vt s st s i s — — —
MY 8 A, s e b on ke » waie i 45 ok e 263.7 194.7 249.7
VLA AD e it = e AT s & 25 244.3 224.5 228.3
May 22. ..o 251.5 227.2 219.3
A1) 3500 e (R 245.6 218.0 177.8
0 0b ¢ I S e 263.0 209.8 187.5

In the graph, each dot represents one pullet.

The three breeds were differently affected by the time of hatching. From

February 6 to March 27 the regression was similar for the three breeds;
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TaBLE 3.—Mean sexual maturity in days by hatches in 1947

Breeds
Time of Hatch - i

Hampes“}:ircs Legl:g;i]s Line 3 Line 1
REDEUAEYE 20 el o e naimi Bl s 205.0 176.0 — —
February 13....................... 203.3 188.2 184.0 175.0
BeDTuary 20 o e oo v wrio waasisess 221.2 196.4 177.0 —
Bebruary 27 s sl e vmmm o o5 65 222.3 195.6 181.3 173.7
MEeh 647 s o e s m s 202.7 189.4 161.0 202.5
Mol 181 2 . ramBen e ot o W 218.9 183.6 180.3 —
March20.........cccovvvviiiinnn.. 216.2 188.6 167.0 184.7
MATEI 27 covacometo B Wesecsiaiyy sy Poaragsomregs 237.4 201.0 — —
AP 8hevc it mmy s sesnbel 5t o s e 3 228.6 223.3 = 222.0
ATPIL. LQ s, menitin s msmmiosns s ocomninkindonnt o & o — 217.6 242.0
AN e onononPis sugsnene ol o besacpua o — — — 224.0
AR Q8 o v s 5 0wt Mo 5.5 g B amas ovs — — —_ 252.2
IO s 2 wmmm o i v bt & s s — — — 233.3
NI 8 s 2 EF S@cwn ¥ 4 S S ma.als = — — —
MEY A5, s nsa ¢ oo 1§ 3 U nennes f55 s — - — 214.8
Wiy D28 s o s Do s st 1 02 Somire 1 5.5 — — = 219.5
MEV20: 2 cme 55 7 5mm00 05 8% Slrs 1 927 — — — —
v I———— LA S — — — —
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the pullets hatched in February being earlier maturing than those hatched
in March. The New Hampshire pullets hatched in March were earlier
maturing than those hatched in April; the pullets hatched in April were
earlier maturing than those hatched in May and June. The White Leghorn
pullets hatched during April were similar in maturity to those hatched at
the end of March but after April 23 those hatched earlier matured earlier.
On the other hand, the Native pullets, after April 10, matured earlier when
hatched later.

¥ TaBLE 4.—Mean sexual maturity in days by halches in 1948

Breeds
Time of Hatch

New Hampshire Line 3 Line 1
X103 0D 1)y AR S S SO o 238.8 = =
Bebruarye B s s aam dva s smeh 205.6 = 181.7
February 20.........cc00veevinun.. 217.2 217.8 204.5
FeBTUAYT 270w oo v e e icdon s wiamimn s 240.4 233.0 242.8
Narch: 6 S .. .. W5 o e e 230.4 — 245.5
IVEAT O 18 e B o0 ot TN, Wl vy o b 255.3 60.0 227.3
Mareh 2005wl oo sas wsuws v o s 5o 259.5 289.0 63.3
Mol Ul s ons s s s mmmm se s SH s o al 231.8 261.8 —
X700 O S TR ol o e O 232.1 243.5 249.0
APril 2050 S e v I g 244 .4 283.3 256.5
APTLATiedl benin o b s e Det i i 233.4 — 236.7
ADPITI2A s o L) e s i e 245.4 — 262.0
Ny LI e o i 234.2 225.0 i
NG I8 o sh o b Bl s 265.3 239.0 268.2
i) Bl U5 Rl e W e 218.6 202.5 195.3
Nispee D0, 1. R o s VL 254.9 251.0 208.3
MEY 295 5 o0 ek o mapt & o o ss e i 2 6 200.6 — 198.5
LG s e e a8 e 241.0 221.5 269.5

In table 3 the mean sexual maturity by hatches during 1947 is shown.

Figures 4, 5, 6 and 7 shows the regression of sexual maturity on time of
hatching for the New Hampshires, White Leghorns, Line 3’s and Line 1’s,
respectively, during 1947.

The regression was very similar for the four breeds during 1947. The
pullets hatched in February were earlier maturing than those hatched in
March, and those hatched in March were earlier maturing than those
hatched in April. The regression in the Line 1 pullets, which were tested
after April 10, was similar to that of the New Hampshires in 1946; the
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TaBLE 5.—Mean sexual maturity in days by hatches in 1949

Breeds
Time of Hatch

New Hampshires Line 3
FebTRANY: Blorey s o's s sibmimms s « « suisgess o s 5 & Famm s s - —
RoDrany I8ic: 25 . - o oociofis saivsmannn & 41 = asias 2 7 195.3 —
February 20............... ... i 181.3 261.5
FebrHarY 27 ... o« « « ciavess o o o o tamesis o o 4 o moaesrate s 207.4 211.0
IVEARITI6L: = wicimp s s sl o sl o o o o ey o 234.4 201.7
VAT ORI IR i itend e s 5 wisvatavss oo = grirmonsis v 2 o 2 ssvmrsiar 224.2 234.0
NI CRE 200 v 12 5 5 5 50 miap R s 5 5 e 5 s o s HTHETE & 199.7 231.3
VEQTCI 27 5 e b o misim 59 & 9% i 3 & § 5 BEII0 260.8 276.3
oY R Iy S Ee P ) e 234.5 253.3
ADTIELD : M el son s Bt s oo s w5 5 Mo o 263.7 269.9
7% o7 1 5 17 (LTS B B e SO 0 W 5 o s i 245.5 =
ADEI PR s vt 6 s w5 o 4 €5 SIS0 & 4 4 6 TSNS 230.5 244.5
VST L, 5 5 6 nraies o5 o 5 3500 2 4 & o 8 w@R0d 4 5 2% 2 mrsibhs 241.8 245.2
IRV B o 4 25008 5 5 e e & o1 5 i) 3 F B o = 212.9 —
May 15..... B 0 e e aors o rafateney o o B i 237.7 229.6
VTN OD2 0.5 e e P i loree = o ot thoies ool st e 243.4 228.8
May 29. ..o e e —_ " —
RV R e ST ORI | M - S — —




290 |

250

230 |-

SEXUAL MATURITY
(DAYS)

190 |-

170 |-

Y=174.28+12.7998 X -.5493X?

L L 1 L 1 1 1 1 L I 1 1 L 1 | 1

3 4 5 6 T 8 9 10 u 12 13 14 I5 .16 17 |18
MARCH 6 APRIL3 MAY | JUNE S

TIME OF HATCHING
WEEKLY INTERVALS

F1a. 11.—Influence of time of hatching on sexual maturity (New Hampshires—

1949)

270 |-

250

SEXUAL MATURITY
(DAYS)

190 |-

150 |-

A
Y=175.75 +17.1513 X =.8726 X2

1 ! 1 1 1 L ! ! 1 ! L L 1 L | L

3 4 5 6 = %8 9 o u 2 13 14 15 16 7 I8
MARCH 6 APRIL3 MAY | JUNE S

TIME OF HATCHING
WEEKLY INTERVALS

Fia. 12 —Influence of time of hatching on sexual maturity (Line 3—1949 (W.L. x

Nat.))

111




112 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO

birds hatched earlier throughout the hatching season being earlier maturing
than the birds hatched later.

In table 4 the mean sexual maturity by hatches during 1948 is presented.

Figures 8, 9 and 10 show the regression of sexual maturity on time of
hatching for the New Hampshire, Line 3 and Line 1 pullets, respectively,
during 1948.

The regression was similar for the three breeds during 1948. From Febru-
ary 6 to April 10 the earlier maturing pullets were those hatched earlier;
after April 10 the earlier maturing pullets were those hatched latest. The
regression curve was more pronounced in the Line 3 and Line 1 pullets
than in the New Hampshires.

In table 5 the mean sexual maturity by hatches during 1949 is presented.

Figures 11 and 12 show the regression of sexual maturity on time of
hatching for the New Hampshire and Line 3 pullets, respectively, during
1949. :

The regression was similar for the two breeds in 1949. From February
6 to April 10 earlier hatched pullets had earlier sexual maturity. After
April 17 late hatched pullets had earlier sexual maturity. The regression
curve was more pronounced in Line 3 birds than in New Hampshires.

CONCLUSIONS

Time of hatching has an important effect upon the sexual maturity of
pullets in Puerto Rico. Regardless of the fact that the climatic conditions
in the Island are relatively uniform, with no seasonal extremes, allowance
for time of hatching, as a factor influencirig sexual maturity and thus, egg
production, should always be made.

It is apparent from the data studied that pullets hatched in February
have earlier sexual maturity than pullets hatched in March.

The curvilinear trend was strong in most of the groups of birds consid-
ered showing that birds hatched in May had earlier sexual maturity than
those hatched in April. Exceptions were the New Hampshires and White
Leghorns in 1946, and, though less pronounced, the Line 1 birds in 1947.

This curvilinear trend somewhat conforms to the relationship between
time of hatching and sexual maturity reported from the Oklahoma A. and
M. College in Rice, Hall and Marble’s book (5). In the Oklahoma data the
late Winter, early Spring, late Spring, and early Summer periods corre-
sponds to the periods studied here. The sexual maturity in late Winter, as
reported in the Oklahoma study, was 185.3; in early Spring, 236.3; in late
Spring, 233.7; and in early Summer, 229.3. The only difference found in
the data reported in this study was that the early Summer pullets in
Puerto Rico were almost as early as the late Winter pullets. The curvi-
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linearity of the regression was, in most groups, much more pronounced
than that reported in the Oklahoma data.

No attempt can be made as yet to explain the cause of the influence of
the time of hatching on the sexual maturity of the pullets in Puerto Rico.
TFurther studies are necessary, relative to the environmental and/or physi-
ological factors which may be contributing to the effect. Environmental
factors, such as temperature, rainfall, humidity, length of day light and
their effect on the rearing and subsequent production of the pullets, should
be evaluated, and correlated with the time of hatching to seek a possible
relationship. The curvilinear trend suggests that molting could be a possible
explanation for the influence of time of hatching on the sexual maturity
of the pullets, as reported here.

SUMMARY

This study included the sexual maturity of 1,372 pullets of different
breeds and crossbreds hatched from Iebruary 6 to June 5 in 1946, 1947,
1948 and 1949.

Time of hatching was found to exert an important influence on the sexual
maturity of pullets in Puerto Rico.

Pullets hatched in February had earlier sexual maturity than pullets
hatched in March.

In most of the groups of birds studied, a curvilinear trend was apparent
showing that birds hatched in May had earlicr sexual maturity than those
hatched in April.

A series of graphs showing the regression of sexual maturity on time of
hatching, by breeds and by years, are presented.




