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Analyses of Eggs.

IN the summer of 1905 the Animal Husbandry Department
under which at that time the poultry experiments were con-
ducted, had in progress a test of the egg-producing capacity of
representative hens from six pure breeds of chickens. This
situation afforded a favorable opportunity for making some
investigations concerning the physical and chemical character-
istics of the eggs. The plans for these were chiefly the out-
growth of consultation between Professor Erf and Mr. Shaw.
At that time it was expected that a bulletin would be issued
concerning the egg-laying test in all its details, and it was
planned to publish the chemical results as a part of this Bul-
letin. The publication of the data concerning the feeding and
egg-production has been abandoned excepting in so far as it
has already been given in press bulletins. The chemical in-
vestigations have involved the expenditure of a large amount
of time, and though less interesting without the matter which
it had been expected would accompany them the results are
presented in detail in this Bulletin.

Though seven breeds of chickens were on trial in respect
to egg-production, only four were used in the chemical tests.
These were American Reds owned by J. Martin, Wichita, Kan.;
Barred Plymouth Rocks owned by Mrs. J. W. Jones, Abilene,
Kan.; Single Comb White Leghorns owned by the Agricultural
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College, and White Wyandottes owned by Beecher & Beecher,
Belleville, Kan. The Plymouth Rocks were hens, while the
other breeds were pullets, of which the American Reds were
the best matured at the beginning of the test, November 1,
1904. Asthe eggs for analysis were collected in June and July,
1905, all were well matured by that time. All of the eggs were
laid within the six weeks between June 18 and July 31, 1905.

Measurements were made of both diameters of each egg, and
of the thickness and strength of the shell. The diameters were
measured to tenths of millimeters by means of calipers, and the
thickness of the shell was measured to ten-thousandths of an
inch by a micrometer caliper. The shell was measured in three
places, usually the two ends and a side, and the average of the
three taken. The strength of the shell was ascertained in terms
of the weight necessary to perforate it, which was ascertained
by a specially devised machine. The weight of each egg was
taken, and also of the white, yolk and shell separately, from
which the percentages of these three parts were calculated.

The analyses that were made of each egg were limited to de-
terminations of water in the white, and of water, ether extract
and ash in the yolk. The total solids of the white were taken
to be protein, the percentage of other constituents being ex-
tremely small, and the protein of the yolk was also calculated
by difference. All of the eggs laid within the six weeks were
thus measured and analyzed. From the analytical results thus
obtained with the white and yolk separately, the percentages
of protein, fat and water in the whole egg were calculated.

In addition to the analyses above indicated, determinations
of phosphorus were made in composite samples taken from the
yolks of the egg laid by each hen for each of the six weeks;
that is, with each hen the eggs laid for one week were sampled
for a composite sample in which phosphorus was determined,
and the eggs laid the next week were similarly sampled for
another determination, etc. In some cases no eggs would be
laid within a week, and hence there was no sample.

In the first forty-nine analyses the weight of the egg after
boiling was taken as the basis upon which the percentages of
white and of yolk were calculated, and the weight of the shell
was not taken. In the remainder of the analyses the shell,
white and yolk of each egg were weighed separately and their
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sum taken as the weight of the egg upon which calculations
are based. As samples dried somewhat during weighing the
weight of the cooked egg was slightly greater than that of the
sum of the observed weights of the three parts.

The estimation of ash in the yolk was made by igniting the
dry substance in a flat porcelain dish in a muffle-furnace.

The ether extract was obtained by extracting the perfectly
dry yolk with anhydrous ether. While consisting chiefly of
fat, it also included lecithin.

At this point it may be stated that Mr. Shaw resigned his
position with this Experiment Station and went to the Ne-
braska Station January 1,1906, a large proportion of the an-
alyses of the eggs being yet uncompleted. By the courtesy of
the Nebraska Experiment Station arrangements were made
by which a large number of determinations of ether extract
were made in its chemical laboratory for us by Miss Stella
Hartzell, under the supervision of Mr. Shaw, and grateful ac-
knowledgment for this courtesy is hereby made.

The following tables show the details of the results upon each
egg. It will be impossible to discuss all of these observations,
and they are presented here in this extended way in order that
students of the subject may be able to utilize the data in full in
respect to any questions upon which they have application.
Following the detailed tables are some general comments upon
the results, also a table of averages.
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9| : 1.58 9.94 0.0170 | 1.66 54.08 | 33.84 11.99 12.86 .23 1.
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2. 1.58 6.80 | 0.0145 1.70 55.68 33.19 11.14 12.36 .31 1.6
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2. 1.57 8.40 | 0.0146 ; 1.61 54.96 33.46 | 11.79 12.46 .09 1. 12
2. 1.61 6.00 | 0,0149 ; 1.77 54.79 33.63 | 11.56 18.08 .95 1.6 10.77
2. 1.58 5.01 10,0147 | 1.76 54.83 34.23 ‘ 11.15 12.10 10 1. 10.87
2. 1.59 4.59 - 0.0133 i 1.70 55.73 33.64 10.04 12.54 .08 1. 11.08
2. 1.57 4.53 1 0.0139 | 1.66 56.861 32 86 10.53 12.42 .10 1. 1046
2. 1.85 |....... 0.0138 i 1.60 55.33 33.84 10.83 12.22 56 1. 10.58 65.06
2, 1.86 [........ 0.0139 ¢ 1.57 55.01 33.64 | 11.34 12.80 50 1. 10,80 64.27
2. 1.57 6.75 , 0.0144 | 1.88 54.79 . 33.63 11.57 | 13.04 07 1.6 10.65 64.01
' | i
2.17 11.548 6.74 1 0,0150 | 1.708 55.476' 83.21 11,45 1 12,4770 87,52 ' 17.90 312.08 ' 48,43 1 1.5% 10.7: { 64,01

091

auawndacr ﬁ,(;;s_zzumlg

6ST TIng]


IET n/a



nt
ocume!
\—\\s\or\ca\ D e

nsas AS Ex
Kansas gricuture!
o

SINGLE COMB WHITE LEGHORN No. 50.

{
i
1
'
i
\
i
I

i

i
[
i
i
|
i
I
|

‘ a ‘ J ‘
> | ooz, ¢l m| g > ‘ = o ] o g B R I N "
[ 18| a8 2T o o | 3 ) ) w® o € lwg® | 208 |lwug® 28 |n=d oa2f a2sf
2 23 |flEE zd 0 se |gefiEc 2% | 8% | gl £3% |2Ef i3ilg9ei gEF EDARE 3% 454
Date. | § 173 | % |gaga | 52 sEE 28 28 ¢ F§ =5 | =228 1 558 wgg;gmg;.wgg\_.g ief j23f TgS
£ e s *5-‘*& 8 | 385 (201 %% 3 g |P25 i 5 |i3E 5.8 | 2F ZF 125 |3k | iE
[P2 B RF 185 | o8 55 18R | ‘% § 0 'a |28 |ER P2 | 3%% BR §®m [ DR | Tmm R
2z e T ‘qu‘qqg =3 5‘5 gn a @ ‘.m e ® 54 |E78 ] %(c} 5% | g0 3
wos, | & [ FTTRRR JISEIC iy e jie |iTe]l osfie s Al o2 FaliTR0R Al B
| !
Jun. 19..‘ 15 | 1074 } 1 ' 2,31 1.67 |........ 00123 | 2,02 | 55.07 1 22.39 |........ 13.80 | 26.20 Dosto7 ] 4922 1400 136
“Togoll| e |27 202,25 1.66 | 5.82 ) 0.0155 | 1.99 | 54.79 | 33.73 |........ 12,12 | TR | 32738 | 48.55 | 1.0 12.59
o Trllum | 32140163 ] 410 0.7 | 1.78 | 5423 | 85.%9 | 9.81 | 12.06 | 87.94 32,39 | 4888 (1.43 1 1275
©oo3 L T 1070 | 4|27 1.64| 452 | O0i4l | 1.82 ) 54.14 | 35.43 | 10.40 | 12.80 | 87.20 31,93 | 49.12 J 1.59 | 13.
TSR ! lost | 52 160 [oouies. ol b 164 | 53.761 3585 | 10.38 | 12.14 | 87.86 32,20 | 48.48 1.5% | 12
gl qn 1oy 612231065 | 597 1 000141 [ 1.88 | 57.06 | 32.88 . 10.84 {.......|........ 31,78 | 49.80 ' 1.43 |....
e 1T 7228|166 | 4.24 | 0.0l | 1.95 | 56,10 | 34.09 | 9.82| 12.63 | §7.32 31.92 1 49.59 ' 1.59
Clor7 Uas | 8204165 3780000 | 1.78 | 54.94 | 34,74 | 10.30 | 12.56 | ST.44 3200 | 49.80 ] 1.5
T 92261163 ( 6.17 |0l 1.8 5588 | 33.82 | 10.54 | 13.20 | 6.80 D
0230 165| 6.00| 00185198 57.83 . 33.75 | 8.92 | 13.46 | 86.54
220 | 1.61 | 417 | 000152 | 1.74 | 52.60 | 236.72 , 10.68 | 13.46 | $6.54 \
221|183 ..., 0.0120 [ 1,88 | 60,80 | 80.42 | 9.27 12.48 | 87.52 i
295 {1.68 | 6.04° 0.0ils | 1.90 ' 57.84| 8328 | 8.90| 12.14 | 87.8 !
2211 1,59 f.uiusnns o.on7y | 1,74 58.50 | 85.26 | 6.07 | 11.74| 88.26
| i T
ootz ieel s e | e ee | isies | ena 6571

['606T I

+

;[ do .‘%'95;/2]79?”/‘

IS

“$6.

191


IET n/a



pistort

Kansas Agre

cal DOCU™

cal Experime

ent

g Station

SINGLE COMB WHITE LEGHORN No. 51.

> szl w > < ] 3 ! = ] < - b ~ I o
Sogk fogf o pf o ozef F e | ef ef 237 lzzfoenf saf szl ol a3f gad
£ 95 le nmR I 3F SR 2y e R =% 2% | 2§ | SRE 23 'EZ8  FEER S& sgi EFd
DATE = R I - A=t ¥z == =N = 5 | =5 ool | ZFS 5 223 | FE3 -n Tx3 BES
g P E Ng o RE R gx 2T 5 52 sl Fs o ge2 |gg2 s oSEE | tEfZ2 0 FE orss TR
& T R |0k |8 s “ER| 2% E 8 D B CEE LR 5F Bok [ R R =
g m | ®3 63 o N 2 L % Lo} R ERE % P 5RO ER LR 3]
. g < RIEE | R3 F3 E.g @5 3 3 .8 56 ¢ 5% Eve €26 1 EE  et?
1903. § R 1 % -4 S - & 5 0 8% F & TR SlE &
‘ ‘ ; 1
Jun. 18‘,‘ 2. ) O I 1. 4 ‘ 1.1
‘19, 2.26 | 1.8 0.0151 | 1. 417,96 1.60
20.. 2. 1. 0.0147 ' 1.59 5 119,67 1.48
21.. 2.15 | 1.6 00182 1. 17.32 1.69
23.. 12,24 | 1.6 0.1150 ¢ 1.8 17.61 1.59
24, .| 2, 1.6 00160 1, 17.18 o188 |
25..1 2. 1.8 00134+ 1.7 1781 | Lo
26..1 2.23 | 1.6 0.0154 | 1% 17.37 1.9
28, 2.29 ' 1.6 0.0144 | L 16057 1,56
29, . h2, 1.6 00156 | 1.7¢ 16,49 1.6%
30.. 2. 1.¢ 0.0146 | 1.7 17,96 P14
2 2.19 1.6 0.0153 | 1.4 17.42 1.66
3.1 2,22 1. 0.0150 | 1. 17.01 1.6 1.44
4. 2. 1.6 0.0153 | 1. 17.17  32.58 1.61
G, 2. 1.6 0.0152 | 1. 18,44 1.52 g,
7. 227 1.6 0.0145 | 1. 1863 1.59 5
9.. 2 1.6 0.0132 | 1.8 1T 1.55 |
10.. 2. 1.6 0.0147 | 1. 14.36 | 1.41 ;
12.. 2.23 | 1.6 C0.0141 | L. 16,12 156
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The preceding tables afford data for much study, though
perhaps generalizations cannot be arrived at as rapidly as
might be expected. For example, in respect to the weights of
the eggs, study of the tables shows that a hen may be credited
with an egg each day for several days and then a day is
skipped, or perhaps more than one day. In many instances
it may be seen that during the time that the eggs are laid daily
the weight becomes constantly smaller, then after a day or
two of rest the eggs produced are again larger. This succes-
sion of variations in the weight is illustrated very well by the
Single Comb White Leghorns Nos. 21 and 51. For example,
with No. 51, beginning with June 18 the egg weights in ounces
for four days were 1.91, 1.94, 1.89 and 1.76; June 22 no egg
was laid, and the next four days the weights were 1.82, 1.77,
1.75 and 1.83; no egg was laid June 27, and the next three
days the weights were 1.86, 1.79 and 1.70; no egg was laid
July 1, and the weights for the next three days were 1.81,1.78
and 1.73; July 5 was skipped, and on the 6th and 7th the
weights were 1.94 and 1.97; none was laid on the 8th, and the
weights for the 9th and 10th were 1.85 and 1.80; on the 11th
none was laid, and the weights for the next four days were
1.93, 1.86, 1.83 and 1.77;two days were then skipped, and the
weights for the next four days were 1.94, 1.79, 1.74 and 1.62;
July 22 no egg was laid, and the next three days the weights
were 1.83,1.77 and 1.71;no egg was laid on the 26th, and the
weights for the next three days were 1.83,1.82 and 1.90. It
will be seen that there are here several striking series of the
kind indicated, in which a day with no egg followed a con-
tinued diminution in the size and preceded a series beginning
with an increased weight. On the other hand, there are several
exceptions to the regularity of change. Such studies as these
are possible only where the hens are laying nearly every day.
The Single Comb White Leghorn No. 21 affords similar illus-
trations, but numerous examples may be found in the tables
in which this regularity is not exhibited. On the whole, how-
ever, a tendency in this direction must be conceded.

In respect to the thickness of shell no great variations are
displayed, though, as would be expected, some differences are
observable, which in the case of extremes amounts to about
20 per cent. Thus the White Wyandotte B1B shows an aver-
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age thickness of .012 inches, while the White Leghorn No. 21
lot gave the average thickness of the shells as .015 inches. The
averages for the breeds, as shown in a later table, show dif-
ferences that are practically negligible.

Closely connected with thickness of shell is the factor of
weight necessary to perforate the shell, and as would be ex-
pected the thinner shells are on the average shown to be per-
forated by less weights. If the data for individual eggs be
examined, however, it will be found that there are many cases
of discrepancy. This is doubtless due to the obvious difficul-
ties in getting correct results, especially as only one point in
the shell can be tested with reference to perforation. For
these numbers we must depend on averages altogether, such
as are shown in a table on a later page.

Leaving then the consideration of tables concerning indi-
vidual eggs for study by the reader with reference to any
points in which he is interested upon which data are recorded,
attention may be directed to the table of averages for each
hen, each breed, and the four breeds. But little can be done
in the way of summarizing so condensed a statement as the
table presents, but it will be seen that the different breeds do
not on the average show any very marked differences, and
even the averages for the individual hens are strikingly near
the general averages for the four breeds as a rule. Perhaps as
important a difference as any is shown in the percentage of
ether extract in the yolk, running from 31.8 in the Single
Comb White Leghorns to 32.87 in the American Reds. The
percentages of protein in the yolk show a corresponding va-
riation, ranging from 17.83 with the Leghorns to 17.18 in the
American Reds.
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DATA CONCERNING EGGS, SHOWING AVERAGES OF INDIVIDUALS AND BREEDS AND GENERAL AVERAGES.

N e g T R = gloml = ]
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LB %3 Eh =B BT - & e Fe o | g8 3"% g Eg‘ 53‘7? g ®
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American Red No. 141.64 ' 5.95 | 0.0133 ’ 191 | 56941 33.87 | 9.27| 1061 | $9.39) 1052 83.76 | 41.82 biss | 1197] 1145 | 6720
- No. 4160 ' 6.67 | 0.0135 | 1.80 i 52.43 | 36.84| 9.78| 11.35 | 88.65 | 16.92 | 31.72 | 4987 | 1.62 | 12130 | 11.49 | 65.95
- No. 40140 | 8150 | 0.0140 1 1176 | 57.02 | 8238 | 1052 | 12056 | 87.44 | 17.49 | 3190 | 49.06 | 1.53 | 12.83 | 10.33 | 65.72
- No. 43713 1 4780 [ 0.0122 [ 2.00 ' 57.54 ' 33.28 .66 | 13.071 8693 | 17.25 | 3369 | 47.48 | 1.57 | 13.32 | 11.29 | 65.59
o No. 43.50 | 8124 | 0.0133 | 2.01 J 5912 | 3L.02 | 9.68 | 1170 | 52130 | 17.40 | 3327 4775 | 1.58 | 12:32 | 10182 | 64017
Averages .............. 56, 4211 6.05 1 0.0133 190 | 56.61 | 33.35 | 957 | 12.86| 8.4 17.18 | 32.57 | 48,39 | 158 | 12.55 | 10.98 | 65.79
L Bttt Rk SRR |_ 997 , st il 2816
Plymouth Rock No. 7..... J 55.50 | 40.67 | 6.50 | 0.0147 | 1.75 1 54.09 | 85.12 | 1058 | 11.8¢| £8.16, 17.27 | 32.25 | 48.95 | 1.52 | 1249 11.20 165.20
i N 5 167 6,98 | 000145 202 | 58.61| 3041 9's5| 12:27| 87.79 | 1315 8148 48.03 | 149 | 1282 | 9,49 | 67.21
2 O G5a | Ootua | 1ss ! 22| SoEil 10081 1123 | seq7 | 18.00 | 32,07 ( 4547 | 154 | 1228 | 10,48 | 66.58
“ 545 | 0.0135 | 1.83 | 57.63 , 32.65| 9.72 | 12.10 | §7.90 | 17.32 | 32.68 | 48.42 | 1.58 | 12.59 | 10.60 | 68,40
2 630 | 00110 | 178 | 3570 | 3402 | 10035 | 11.87 | =863 | 18,28 | 31,25 | 4%.92 | 1.54 | 12.54 | 10.71 | 5.8
o 640 | 0,016  1.87 | 5711 ] 3312 | ‘987 | 12085 | 87.35 | 17.49 | 32.11 | 48075 | 1.63 | 12.9% | 10,32 & 65.95

. R T : T — U R I
Averages. ............. Bt 53| 6.3 0.0141 | 1.85 | 50.72 | 32.99 | 10.09 | 11.91 | 88.10 | 17.75 | 81.97 ! 48.74 | 1.55 | 12.62 | 10.51 ‘ 66.20
L 12 2] Bl . S
S. C. White Leghorn No 7.02 | o010 L 176 | 5800 3116 | 1085 | 12,77 } §7.23 | 18.35 | 31.39 | 48.69 [ 1.56 | 13.00 | 9.95 ' 65.85
‘ 593 | 0.0L35 | 2102 | 5039 | 30'53 | 956 | 13123 | 8679 | 1770 | 5282 4887|1581 1325 | "985
“ €33 1 00139 | 1067 | 5638 | B51.11 | 10142 | 1253 | 87,47 | 17.79 | 30.83 | 49051 | 1.49 | 12195 | 10034 { 3.7
“ 674 0.0150 1.7l | 5543 | 33.21 | 11.45| 12.48 | §7.52 | 17.90 | 32.08 = 48.43 ' 1.58 | 12.87 , 10.74 | 64.91
o | i2s | oloisT | Tley, 5391 | se28 | olas | 12.66 | 87083 | 1745 8171, 4985 149 1305 1085 | 6571
o 72| 0! 0146 | ] 182 | 5408 | 3529 | 1082 | 1178 8822 1777 | 3249 | 45.21 158 | 1258 | 1188 64T
Averages ' "6.42 1 0.0143 | 1.83 | 56.55 | 32.59 | 10.46 | 12.58 ‘ 87.42 ‘ 17.83 | 31.80 ! 487 | 155 | 12.97 | 1053 63.55
| = - [

I ! | | |

White Wyandotte No. 4A4 1 54.60 | 4230 = 8.06 | 0.0141 ’ 187 | 5615 | 2343 | 1021 | 1312 €6.88 | 1758 | 3272 | 4817 | 153 | 18.2¢ | 10.94 64,76
No 4A7| 54.80 | 42.20 | 6.17 | 0.0135 ' 1.87 | €0.57 | 29.58 | ©.79 | 13.41 | 86.60 | 17.33 | 32.91 | 48.17 | 1.50 | 1323 | 9.68 & 66.71
o No.BIB| 55.00 | 43.30 ’ 473 ‘ 00120 | 1.90 | 57.48 , 33.63 | 8.43 | 12'97 | S7.03 | 17.68 ) 32.23 | 4855 | 1.60  13.36 | 1086  66.34
o No. 4C3 | 36.97 | 4373 | 6.40 | 0.0139 | 2.06 | 5873 | 31.56 | 972 | 13.32 | 86.68 | 17.54 1 38.03 | 47.85 1157 13.30 | 10.34 | 65.09
o NoldCIl ' 5740 | 450 633 1 0'0145 2,09 | 5660 | 8320 | 10,00 1239 | STEL| ITI8 | $12 ) 00T 18 1270 1041 | 6612
o No.4C12 | 56.60 | 43.30 | 7.68 ' 0.0147 ' 2103 | 58.14 | 3154 | lo44 | 1246 | ST54| 1773 | 3205 J 4867 ‘ Usd | 1283 | 10.10 | 66.25
AvVerages............... 55.88 | 43.05 | 6.5 | 0.0132 ’ 1.97 | 5T.95| 3216 9.77| 12.95 1 87.08 | 1750 a2t | 4s8 | Las 1311 10.41 66.05
General averages...... | 6.2 | 4193 635 00158 188! s7.00| 32795 | o9 12.84 | 8768 17.58 . 32.93 ¢ 48.63 ) 1.55 | 12.63 © 10.59 | 65.90
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DETERMINATIONS OF PHOSPHORUS IN YOLKS.

In the four accompanying tables are exhibited the results of
determinations of phosphorus in composite samples from the
yolks of eggs laid within each of the weeks of the experiment.
Where no results are shown no eggs were laid within that
week by that hen. The results are expressed in terms of phos-
phoric acid, P2Os. In the determinations one gram of the air-
dry yolk was digested in a Kjeldahl flask with potassium sul-
fate and concentrated sulfuric acid, as for the determination
of nitrogen. The product was diluted with 100 cubic centi-
meters of water and boiled again. This solution was made up
to 250 cubic centimeters in a volumetric flask and 100 cubic
centimeter portions used in making the duplicate analyses. The
phosphoric acid was precipitated by a molybdic solution ac-
cording to the official methods, and this precipitate was dis-
solved and the phosphoric acid determined as magnesium pyro-
phosphate in the usual manner.

The per cent. of ash was also determined in one gram of the
air-dry sample. The results in the cases of both ash and phos-
phoric acid are calculated to the original substance. Study
of the results shows considerable variations in the ratio of
phosphoric acid to ash in individual composite samples, but
the differences are much less for the average results of the
different hens. For the four breeds the averages are: Amer-
ican Red, 1 of phosphoric acid to 1.09 of ash in the yolk; Plym-
outh Rock, 1:1.11; White Leghorn, 1:1.09; White Wyandotte,
1:1.08. The average of these four practically identical re-
sults is 1:1.093. It is evident that the ash consists almost
entirely of phosphoric acid. This is doubtless produced al-
most entirely, if not altogether, from the lecithin of the egg
yolk. It is proper to mention in this connection that all of the
determinations of phosphoric acid and ash were made by Miss
Gertrude Hole, a graduate student in the department.
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AMERICAN RED,

HEN. Date limits.

04 UL yse
JO DBIUDIID ]

American Red No.

June 18 to June 25 1.58
June 25 to July 2......

v B July 2toJuly 9...... 1.53
o i July 9toJuly 16... 1,61
» ) July 16 to July 23. 1.64
o v July 23 to July 30 1.64
L oY= W T R R R EEERRE 1.59
i
American Red No. 6..... ... i June 18 to June 25
tt c .. June25toJuly 2...
o e A.WJuIy 2toJuly 9...
e “ 1 July 9toJuly 16...
v e July 16 to July 23......1
e o | July 23 to July 30......
AVEIBEES ..o\ttt e l .......................... | 1.60
American Red No. 214, ........oooovnveonoon. ‘ June 18 to June 25
vt v .. ... June 25 to July 2.
“ o July 2toJuly 9.
vt £t July 9toJuly 16.
o o July 16 to July 23.
v o July 23 to July 30...
AVETBEES . ..o tee ettt e ‘ ......................... 1.
American Red No. 218. ... ‘ June 18 to June 25 ! 1.
v " . .| June 25 to July 2.. L
) o July 2toJuly 9...... 1.5
‘e : July 9toJuly 16...... «c......
o o . July 16 to July 23.. 1.
“ I July 23 to July 30 1.
AVELAZES . .ottt ie it e e e

‘ June 18 to June 25
' June 25 to July 2.,
July 2toJuly 9.
July 9toJuly 16,
.| July 16 to July 23..

" July 23 to July 30

Averages

Averages of breed. ... . e e . 1.57
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PLYMOUTH ROCK.

T ol =
© lmm® | ek
zd | 553 "E_r:'.
—g \:_s./:c P =ecc

iy - o] = 3.9

HEN. Date limits. B ‘ 5Tg ‘ BRA
< g “om

B R

" Fe e FEE

N H . ,:l

June 1% to June 25

Plymouth Rock No,
. June 25 to July 2

:‘ :: July 2toJuly 9..
. Loduly 9to July 16,
‘: . o July 1610 July 23
July 23 to July 3
A VEIAZES v e e e
Piymouth Rock No, 1 N June 2
. ‘ : ‘ ! cJuly
: o July
July
t‘ ‘ Jaly 16w July 2

July 23 to July

Averages

June

Divmouth Roek No

June
o ‘ Jduly
v ol
N o July 1v
o v July 23t

Fivmouth Roek Moo 0,
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WHITE LEGHORN.

| 5% lesg g g

| B3 = 46:’.

| 28 2F | e

HEN. Date limits. ! : g £&8%g : &' F

SR 583 |éiF

Te,  Fe  FER

: | i
White Leghorn No. ..t June 18 to June 25.. 1.52 ' 1.82 | 1:1.14 *

- e ; June 25 to July 2., 1,50 1.46 , 1:1.43
- . July 2toJuly 9.. 1.53 1.39 1:1.10
o » July 9toJduly 16...... 1.60 1.42 | 1:1.13
v “ July 16to July 23.....) 1061 . 1141 | 1:1.14
July 23 to July 30...... 1.64 1.37 1:1.20
F S - T 1.57 1.40 1:1.12

X
‘s

‘e

Averages

Wh‘i‘te Leghorl} No,

o , oo July 2 to July
o o s July 9 toJuly
o e July 16 to July :

July 23 to July
Averages. . ....... ..o,

White Leghorn No.

fi

AVEOIBEES Lo i e

White Leghorn No. 31..

- June 23 to July 2..

CJuly

June 18 to June

July
July
July
July

9.
16..
23
30

2 to July
9 to July
16 to July
23 to July

June 18 to June 2
June 23 to July

June 21 to June
June 28 to July
July &to July
July 12 to Iuly
19 to July 28,
26 to Aug, 2

July

June 18 to June
June 25 to July
July 2to July
July 910 July
July 16 to July
July 23 to July

June i2toJ
June 25 to Jy
2to July
dto Jinly
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WHITE WYANDOTTE.
— — — ——
! o] e b
ETRPTEAre
D8 EEs ) ZEs
HEN. Date limits. | 5E B3z Sas
ER 355 | e8%
| Fg g | %G
P " E

White Wyandotte No. June 18 to June 25
June 25 to July 2

July 2toJuly 9..

July 23 to July 80..

June 18 to June 26 1.58 1:1.03

June 25 to July 2.. 1.35 1:1.12

July 2to July 9.. 1.43 1:1.05

July 9 to July 16.. 1.40 1:1.15

July 16 to July 23.. 1.43 1:1.18

July 28 to July 30 1.47 1:1.14

.......................... | 1.60 1.44 1:1.11

June 21 to June 28 1.57 1.49 1:1.06

: . June 28 to July 5.. 1.52 1.39 1:1.09

: . July 5toJuly 12......0  coi]enneenidnnnnns

. . July 12toJuly 19......].ececeiiiinneenidinnn.,

“ “ July 19 to July 26.. 158 |42 1l

July 26 to Aug, 2 1.62 1,48 1:1.09

AVEraRES ... i ihii it s 1,57 1.45 1:1.08
White Wyandotte No. June 18 to June 25 1:
e » June 25 to July 2 1:
¢ o July Z2toJuly 9 1:
o “ July 9to July 16 1:
. ‘e July 16 to July 23.
“ o July 23 to July 80. 1:
o T 1:

White Wyandotte No, June 18 to June 25......
. o June 25to July 2......
o ‘ July 2toJuly 9......
. . July 9toJuly 16......
o . .| July 16to July 23 ..... .
B t July 23 toJuly 80......0........ [P E IR
AVEIBZES .. oottt e [T 1 49 } 1.44 1:1.08
White Wyandotte No. 4C12 ................... ‘ June 18 toJune25..,...|........ [P PR
' . ..y June 25 toJuly 2...... 1.60 | 1.12 | 1:1.33
! o July 2toJuly 9...... 1.59 1 1.41 1:1.12
> » | July 9toJuly 16...... 14d | 141 | 1:102
‘ » July 16 to July 23 ..... 1.58 | 1.42 1:1.11
“ ‘o f July 23 to July 30...... 1.63 | 1.36 | 1:1.19
AVrages............cieiiiii Lo | 155 | 1.34 | 1:1.15
Averagesof breed. . ... ... ... T 154 1 1.42 | 1:1.08
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This Bulletin contains the detailed results of the analyses
of all the eggs laid by six pure breeds of chickens within the
six weeks from June 18 to July 31, 1905. The weights were
also taken as well as the measurements of both diameters of
the egg, the thickness of the shell, and its breaking strength.
Considerable variations are shown among the eggs laid by in-
dividual birds, but the averages in respect to composition are
strikingly similar. Determinations of phosphorus were made
in composite samples from the yolks of eggs laid within each
of the weeks of the experiment. The ratio of the phosphoric
acid, P20Os, to ash showed considerable variation in individual
composite samples, but on the average the results were almost
identical for the four breeds, the ratio being 1:1.093.
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