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ArsTRACUT.—PRecause of its shori period
of_embryonic development and the early
age of attaining sexual maturity, the
Japanese quail is well sulted for use in
genetics and in the analysis of factors
involved in morpbogenesiz. Certain
meagnrenments of normal conditions aro
ossential, both to an understanding of
cxperimental results, and to the compari-
son of the Japanese gquail with other
species of birds, Varicus components
{zhell, embryo, albumen, yolk and allan-
toig) were weighed from eggs iakeu al
intervals trom the fifth through the fif-
teenth day of incubation. Resnlts will be
presented in tabular and graphie torm.

The use of the Japanese quail as
g pilot animal for laboratory re-
gsearch in this eountry is a develop-
ment of the last decade, although ihe
bird has been known for centories.
Padgett and Ivey of Auburn TUni-
versity, Alabama (1959) and Wil-
son, Abbott and Abplanalp of the
University of California, Davis
(1959, 1961) pioncered in this work,
In both of theze laboratories the in-
terest has been primarily in poaltry
regeareh from the agricultural point
of view. There have also boen stud-
ies with the emphasgis on Wildlife
Management (Edwards, 1957 ; Stan-
ford, 1957; Wetherbee, 1959},

The faet that the incubation po-
riod of this quail ig only 16 days
malkes it & valuable and intcresting

gpecies for cmbryological inwestiga-

tion. As ig usual when a little-known
orgunism ls employed for expori-
mental purposes, normal morpho-
logical features should be explored
at the same time, Thus, various in-
vestigators have contributed to our
knowledge of normal development
that portion whiech was particularly
applicable to their respeetive proj-
ects, For example, see Padgett and
Ivey (1960), Zacchei (1961), and
Abbott and Craig (1964) for ex-
ternal features, MeFarland and Wil-
gon. (1965} for brain, Kannankeril
and Domm (1964} for ovary, Haffen
(1964} for sexual differentiation,
and Yasuda and Ariyuki (1966} for
teratology.

In the course of » study of albu-
men utilization in the avian embryo
in our laboratory, the weights of the
various eomponents of the incubat-
ing ege have been obtained, adding
one niore parameter to the available
information on the quail.

Marmriars ann MeriTobs

One hundred sixty five Coturnis eges
weore incubated. Of theso, 62, or 37.58%,
were -found o be tertile. At intervals
from the 6th through the 15th day of
incuhation the eniire egg was welghed.
The comprnients were theni separated
and weighad individually on & Mettler
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TasLE L.—Weights of components of incubating Japanese quail egg,

i |
Num- Total Weight | Albumen Weight | Yalk Weight Timbryo Weight
Days ber : ] =
Incu- of . | :
bated Eggs Range Av, Range Ay Range “Av.| Range |Av.
Seviiian, 20| U P U 0.06-0.11/|0.09
6... X 3 8.45-10.92 9.62 | 1,13-1.83 1.46 | 5.48-7.09/6.20| 0.11-0.321p 24
6lg..,.., 3 8.02- 9.02| 8.367) 1.42-1.89| 1.730! 4.98-5,26.4. 85| 0.38-0.460.4]
Foviiain, 5 8.48-10,52 9.678| 1.59~1.88| 1.740y 4.61-6.33[5.58 0.50-1.14|0.73
8. 2 10.37-11,50(10.935) 2,092,621 2,36 | 6.08-6,33[6.21| 0.92-0.83l0 8¢
9o 3 8.70- 9,85 9.29%¢ 1.68-2.14| 1.860| 4,55-3.59,5.03| 0.79-%.22(1.05
10., 2 7.81-10,20f 9,003 1.32-1.97| 1.65 | 3.85-5.394.62| 1.38-1.40'1.39
)Y U 5 B.17- 9.33 8.844] 0.22-1.64| 0.910; 3.33-5.52(4.77! 2.14-2.79{2 3§
12..... 2 7.39-10,52| 9.047 0.00-0.95! 0,42 | 3.12-5.78[4.25; 2.47-3.88(3. 14
1215...... 5 8.07- 9.39 8,734 0.00-0.14] 0.09 | 3.20-4.41|3.96] 3.34-3.81|3. 40
130, ] 6.66-11.12) 3.889 0.00-1.40| 0.19 | 2.33-5.82(3.59 2.63-4.72[3 51
..., 6 §.09-10.40| 9.293| 0.00-0.30| 0,05 | 2.77-4.3513.69| 4.00-4.58/4.36
15........ 4 8.09-10.21] §.833 00 0 1‘76~3.22i'2‘40 5.%5.70[5.26
| i

I

balance. The data included weights for
the embryo, for the shell with shell
membranes, for the albumen in the al-
bumen sae, and for the remaining ma-
terial which was largely volk and volk
sae, but which also contained the allan-
tole and amniotic membranes, Averages
for each age, ranpes, and percentage of
the whole repregented by each compon-
ent were tabulated and plotted.

Resvnms

The average weight of the Jipanese
queil egg from this flock is 9 grams. Of
ihis, the shell and shell memhbrane com-
prige one gram, Tarrk 1 ligts the number
of embryos available at ages 6 to 15 days
of inenbation, the averuge weights and
their ranges of the embryos, the albn-
men, and of the ¥olk with attached
giructures, "The average weighty are
plotted In Frauze 1 and the percentage
of the whole egg which each ecomponent
represents in Wgvee 2. The two curves
closely parallel each other.

The weight of the embrye on the day
before it hatches iz 5.0 to 5.7 grams, but
this is not achieved as a result of a uni-
form growth rvate {hroughout the ineu-
bation period. At about the 10th day a
marked increase in. the rate of growth
begins, Thiy iz demonstrated by obser-
vatlon of the changing slope of the
curves in both fipnres, whether plotted ag
average weighty or ag percentages., At
the same Lime, there 13 4 pronouneed de-

crease in the weight of the albumen.
These weight changes between 10 and
12% days of inenbation appear to be
correlated, as Is indicated in the discus-
sion of the swallowing of albumen by
the embryo. From the 13th to the 15th
day Ifttle if any albumen remains in the
albumen sac, hut the embrvo contlnues
10 increage fn weight, There iz a non-
unitlorm but continual decresse in the
amount of yolk thronghout the period
under considoration, but it is especlally
pronounced during the Iast two davas.

Disorssion

It has been demonstrated that
some species of avian embryos swal-
low the albumen at a given period
during their development (Witschi,
1949 ; Skrivanek, 1964). This is pos-
sible because of the forination of a
sero-amnintic duet allowing the pass-
age of albunmen into the ammiotic
eavity (Romanoff, 1952, 1960), In
the Japanese quail such a movement
of albumen may be taking place dur-
ing the 10th, 11th, and 12th days
of inenbation. This then would ae-
count for the marked increage in
embryonie weight and decrease in
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Peukes 1 axp 2, — 1. Weight in grams
of embryo, albwmen in albumen sac, and
yolk with volk gac and allanteis attached
of the incubaling guail egg from the
6t through the 15th day. 2. Weight of
components of incubating guail egg as
u percentage of the total egg weight
from the Gth through the 15th day.

weight of albumen that take place
at that stage of development. Ac-
cording to Witsehi {19492), loss of
water from the albumen during in-
cubation, even under optimal eon-
ditions of humidity, accounts for
part. of the loss of both weight and
volnme of the albumen.
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The growth rate of embryos is vs-
nally high in early stages, after
which the rate declines as birth or
hatehing approaches. This is the
cage in the fipures presented for the
Japanese quail, exeept for the
change between the 10th and 11th
days, Again, this weight gain may
net represent true growth, but may
be further evidence of the swallow-
ing of the albumen at that time.

Shortly before hatehing, the yolk
sac 18 withdrawn into the body eav-
itv, The shaip drop in welght of
volk and assoclated struetures be-
iween the 14th and 15th days is
most likely atteibutable to this event.
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