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During recent years the feeding of high-protein supplements or 
-mashes to laying hens has increased in popularity. By using 
these mashes farm poultry raisers can utilize more of their 

home-grown grains. High-protein supplements are usually used 
in combination with the free-choice feeding of whole grains. The 
grains are fed either as a grain mixture or separately. Such feeding 
practices undoubtedly result in the consumption of varying pro-
portions of available feeds due to the hen's choice. Since the interior 
quality of eggs is affected by the nutrition of the hens producing 
them, it is conceivable that varying the protein level of the supple-
ment and the method of feeding whole grains might influence 
interior egg quality. 

An opportunity to study the effect of the method of feeding 
hens on interior quality of eggs was made possible by some experi-
ments in progress during the past two years involving six pens of 
Rhode Island Red pullets which were fed three supplements 
analyzing 22, 33 and 43 percent crude protein. The ingredients 
used in compounding the supplements are shown in Table 1. One 
of the. two pens receiving each type of supplement was fed whole 
grains as a mixture of yellow corn, wheat, and oats (40-40-20); the 
other was fed the same grains unmixed and in separate compart-
ments of the hopper. In addition all pens had free access to oyster 
shell and grit. 

Four 25-egg samples were col- yolk-color rotor described by 
lected from each pen in January Heiman and Carver (1935). Al-
and May of 1945 and 1946. An bumen quality was measured by 
attempt was made to get eggs two methods," as follows: 
from as many of the hens as pos- 1 . 1U 
sible during the two-or three-day • . L Albumen score.—The bro-
collection period of each sample. k e n ~ o u t condition of the albu-
Eggs were kept overnight in a p e n was compared with the pho-
cool basement egg room and tographic- standards of Heiman 
were broken out and observed a n d C a

u
r v e r (1936). Eggs that 

the following day. - w e r e observed to have a large 
percent of upstanding albumen 

Egg-yolk color was determined were given a score of 1. Those 
by comparing the yolk color of that appeared to have very little 
the broken-out egg with the or no thick albumen were given 
'The author is grate'ful to Professor E. M. Funk of the Poultry. Husbandry Department 

of the University of Missouri for the use of the yolk-color rotor used in these 
experiments, and to Miss Maxine Keidel for assistance in summarizing the data 
and in the preparation of the manuscript. 

2Poultry Husbandman 
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Table 1—Compositions of Protein Supplements 
22% 33% 43% 

Ingredients supplement supplement supplement 
lbs. lbs; lbs. _ 

Wheat bran 18.5 8.75 
Wheat middlings }8.5 
Ground yellow corn 18.5 o-'g 
Ground oats ¡8-5 8.75 • 
Meat and bone scraps 10.0 25.0 4U.U 
Soybean meal 10-0 25.0 4U.U 
Alfalfa leaf meal ™ ' ¡ f Q

 2 f o 

Delsteroi (900,000 D units per lb.) ..- 0-12 0 j 0 -• ; 4 j _ . . . 
*To" each pound of salt 0.046 gms. of potassium iodide was added. 

a score of 5. Scores of 2, 3, and 4 As measured by the averages 
were given to intermediate of the yolk-color indexes (Table 
grades 2) the hens fed the 33- and 43-
h ' percent supplements laid eggs 

2. Percent of thick albumen.— w j t h slightly darker yolks than 
The percent of thick albumen those fed the 22-percent supple-
was calculated by dividing the m , e n t . Average yolk color, how-
weight of thick albumen by total e v e r > js n o t as import-ant a con-
albumen weight. Thick and thin sideration as the amount varia-
-albumen were separated with a tion a s i o n g a s the yolks are not 
sieve of Yti" hardware cloth with' extremely dark in color (above 
holes approximately 2.7 mm. index 16). 
square. The procedure was simi- ' • 
lar in most respects to that de- . As far as ..egg-yolk color is 
scribed by Knox and Godfrey concerned results from feeding 
H934) the high-protein supplements 

. • were -as good or better than 
Results those obtained with a 22-percent 

supplement. It is possible, how-
A wide range of egg-yolk col- e v e r > that less variation in yolk 

ors was observed in all pens (Ta- c o i o r might result when whole 
ble 2). The most variation in g r a i n s mixtures are restricted or 
yolk color was observed in the hand fed in combination with 
two pens fed the 22-percent-pro-' laying mashes or supplements 
tein mash. In pen 1 the yolk col- similar- to the 22-percent supple-
ors ranged from 10 (yellow or m e n t u s e d jn these experiments, 
lemon) to 18 (reddish orange). 
Such a wide variation in yolk- Egg-albumen quality as meas-
color certainly is not desirable ured by the appearance (albu-
from the consumer's viewpoint, men score) and percentage ot 
In all pens, except those fed the thick albumen did not. v a r y a 
22-percent supplement, 75 per- great deal between pens (Table 
cent or more "of the yolks fell 3). On the basis of albumen 
within the 13-15 (medium) color scores the eggs from the pen 
range There was a tendency which was fed grams separately 
toward the production of lighter with the 22-percent supplement 
colored yolks in the three pens (A-2) .were best and those from 
in which the grains were fed the pen which was fed grains 
separately. separately with the 43-percent 



Table 2—Relation of type of ration to egg-yolk color 
Measured by the percentage distribution of yolk-color indexes 

Combined data for two trials—100 eggs from each pen 

Method Yolk-color indexes 

Pen 
Percent 

protein in 
supplement 

of • 
feeding 
grains 10 

% 

Light 
11 
% 

12 
% 

13 
% 

Medium 
14 
% 

15 
% 

16 
% 

Dark 
17 
% 

18 
% 

13 to 15 
% 

Avg. 

A-l . 22 Mixture 1 3 13 37 21 14 9 1 1 72 13.6 
A-2 22 Separate 0 10 23 24 20 18 3 2 0 62 13.3 
A-3 33 Mixture 0 ' 0 4 20 28 31 14 3 0 79 14.4 
A-4 33 Separate 0 5 • 11 28 32 19 5 v 0 0 79 13.6 
A-5 43 Mixture 0 3 6 16 33 26 15 • 1 0 75 14.2 
A-tf 43 Separate 0 3 • 7 31 28 ' 21 9 1 0 80 13.9 

Table 3—Relation of type of ration to quality of egg albumen. 
Measured by percentage distribution of albumen scores and percentage of thick albumen 

Combined data for two years—100 eggs from each pen 

Pen 
Percent 

protein in 
supplement 

ivietnoa 
of 

feeding 
grain 

1 
% 

2 
% 

Albumen 
3 

% . 

score 
4 

% 
5 

% 
Avg. 

Thick 
albumen 

% 

A-l ' 22 Mixture 12 43 34 7 4 2.5 61 
A-2 ' 22 Separate 22 34 40 3 1 2.3 61 
A-3 33 Mixture 13 35 40 11 ' 1 2.5 61 
A-4 33 Separate 17 39 35 7 2 2.4 63 
A-5 43 Mixture 21 31. 36 12 0 2.4 63 
A-6 43 Separate 11 32 41 14 2 2.6 61 
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Table 4—Influence of pasture on egg-yolk color index 

Method January Ma 
Percent of (confined) (green 

Pen protein in feeding 
supplement grain Range Average Kange 

A-l 22 Mixture 11-16 
A-2 22 Separate 11-16 
A-3 33 Mixture 12-16 
A-4 33 Separate 11-15 
A-5 43 Mixture 12-16 
A-6 43 Separate 11-17 
All pens 11-17 

*One egg only 

supplement (A-6) least desirable. 
However, the albumen quality 
of eggs from these two pens was 
the same as measured by the 
actual weight of thick and thin 
albumen. Varying the protein 
level of the mash and the method 
of feeding the grains had little 
or no influence on albumen qual-
ity of eggs. 

As the pullets were confined 
to the laying house until May 1, 
after which date they had access 
to green feed in yards in the af-

. ternoons, it might be expected 
that the yolk color of eggs pro-
duced in late May was darker 
than , that of eggs laid in Janu-
ary. Several investigators includ-
ing Wilhelm and Heiman (1938), 
Parker, Gossman and Lippincott 
(1926), and Hunter, Van Wage-
nen and Hall (1936) have shown 
that there is no seasonal varia-
tion in yolk color of eggs when 
hens arc fed a constant ration. 
The results in Table 4 show that 
there was a tendency for the 
eggs examined in the May sam-
ples to have slightly darker yolks 
than those of eggs in the Janu-
ary samples. All eggs with yolk 
color indexes of 17 and 18 shown 
in Table 2, except the one egg in 
pen A-6, were produced after 
the hens had access to green 
feed. 

feed) 
Average 

13.4 10*-18* 13.8 
13.2 U -17 13.4 
14.1 13 -17 14.7 
13.8 11 -16 13.4 
34.3 11 -17* 14.1 
13.6 12 -16 14.2 
13:7 10*-18* 13.9 

Summary 
Investigations over a two-year 

period were conducted on yolk 
color and albumen quality of 1-
day-old eggs from 6 pens of 
Rhode Island Red pullets which 
were fed ad libitum mashes or 
supplements with 22, 33 and 43 
percent crude protein and the 
whole grains yellow corn, wheat, 
and oats as a mixture (40-40-20) 
and separately: 

The results show that a rather 
wide range of egg yolk color was 
observed in all pens. Yolk color 
of eggs from the pens on the 33-
and 43-percent supplements was 
slightly darker but less variable 
than that of eggs from the pen 
on the 22-percent supplement. 
The feeding of the whole grains 
separately resulted in lighter 
colored yolks. Albumen quality 
was not influenced appreciably 
by either the protein level of 
the supplement or the method 
of feeding the whole grains. 
There was a tendency for the 
egg-yolk colors to be darker 
when the birds had access to 
pasture in the afternoons. 
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Dr. R. Sprague, Plant Pathologist, Division of Crops and Dis-
eases, Bureau of Plant Industry, Soils, and Agricultural Engineer-
ing, Agricultural Research Administration, U. S. Department of 
Agriculture, is assigned to North Dakota to work cooperatively With 
the North Dakota Agricultural Experiment. Station. Dr. Sprague 
has his headquarters at the Northern Great Plains Field Station at 
Mandan. He is giving special -attention to the root-rots of the cer-
eals and grasses of this State. Bulletin 332 of the North Dakota 
Agricultural Experiment Station, written by Dr. Sprague, pub-
lished in 1944, is a technical study describing the characteristics of 
fungi which cause re-emergence, seedling rots, damping off, root 
browning or seedling blight, and general root decay. Bulletin 332 
contains an extensive list of references to the literature on these 
types of plant disease. Dr. Sprague's most recent contribution is 
entitled, "Additions to the Fungi Imperfecti on Grasses in the 
United States", published in Mycologia Vol. 38, pp. 52-64, 1946. 
This paper describes several species of imperfect fungi affecting 
grasses. Sprague is also author of a monograph on, "Septoria 
Disease of Gramineae in Western United States", published by the 
Oregon State College, Corvallis, Oregon. 


