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Effects of the Naturally decreasing Day-Lengths on Yolk
Colour and Blood Serum Xanthophyll in Laying Hens

Sumio Inuzuka and Takeshi OHisHI

Synopsis

Two experiments were conducted to determine the effects of the naturally decreasing
day-lengths during the fall months on egg yolk colour and serum xanthophyll content in
laying hens. Two years old White Leghorn hens were used in these experiments. They were
kept in uncontrolled environment which consisted of individual laying cages without artificial
light and were fed a commercial all-mash laying ration as a basal diet. All eggs that were
broken out were scored using Roche yolk colour fan and the serum xanthophyll content was
determined by the method of Wilson.

A declines in egg production and feed consumption were observed as the fall months went
by, and then egg production paused steadily almost to the end of the experimental period.
It was observed during this period that hens which lay at a heigh rate of production deposit
fewer xanthophyll in the blood serum than hens lay at a low rate. About pause in laying the
yolk colours were still different but the depth decreased somewhat, while the serum xan-
thophyll content increased relatively at high level. The great increase in serum xanthophyll
content was when the hens paused in laying. This increase occurred because of dietary
xanthophyll that could not be deposited in the egg yolk.
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Table 1. Analysis of basal diet (Exp. I)

Day-length (hr)

percent
Moisture 11.2%*
Crude protein 16.3
Crude fat 2.8
N- free extracts 59.5
Crude fiber 3.2
Crude ash 7.0

* Laboratory analysis
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Fig. 1. Average day-length and length of daily light for
experimental periods (experiment I).
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Table 2. Analysis of basal diet (Exp. 1I)

percent
Moisture 12.6*
Crude protein 16.7
Crude fat 2.9
N- free extracts 54.7
Crude fiber 3.8
Crude ash 9.3

* Laboratory analysis



KE - KL

FRAREOHMSEVIRAOHBL UM XY > b7 L aRicB L3358 9

KRR JER T & LlBgic iR &5 il i
day ##345-L, fRKIZHBKE L2

TP ERR TS L, LRI AR & — oA
L -9z fdat U TaIf L, SArImissri b i
otz B, ZOMMO I 1B L0 H BEERIE Fig 2
WRTEBYTHDL (RTHL KRB AEHON
izt %)

& D 110g/hen

151
Day-length

101 10
z =
5 S
oo <
557 ]
> =
< =]
- a

o
b
[

Period

Fig. 2. Average day-length and length of daily light for
experimental periods (experiment II).
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Table 3. Egg production and feed consumption from
slow or non-layers induced by the naturally decreasing
day-lengths (Exp. I)

period egg production feed consumption
(weeks) (%) (g/hen . day)

0 — 101.1£5.4

1 59.5£9.8* 102.7£5.4

2 57.1£23.3 100.9£5.2

3 33.3£29.3 93.4%114

4 30.9+37.0 85.1£20.0

) 23.8134.7 85.1%£25.2

6 142+21.8 —

*Mean =S. D.
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Fig. 3. Changes of xanthophyll contents in blood serum
of slow or nof-layers induced by the naturally
decreasing day-length (experiment I).
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Table 4. Body weight and gain in weight of slow or
non-layers induced by the naturally decreasing day-
lengths (Exp. II)

Gain (g)
Hen no. ?‘:;;2&2 (fg)r period (weeks)
3 5 7
1 1,708 2% +4 +3 +4
2 1,758 45 +2 +43  +110
3 1,797+88 +51 +158 +223
4 1,925%£63 +86  +118  +175
5 1,655%£22 +25 +45 +58
6 1,795+81 +31 +117 +206

*Mean *S. D.
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Fig. 4. Correlation of serum xanthophyll content with egg production and feed consumption in slow or
non-layers (experiment I).
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Fig. 5. Egg production changes of slow layers induced
by the naturally decreasing day lengths (experiment 1[).
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Table 6. Yolk colour in slow layers induced by the naturally decreasing day-lengths (Exp. 1I)
Yolk colour score*
Hen no Period (weeks)
a 1 e 2 T _3.»._ 4 [ 7-8 9

1 9.75 935 | 9.00

2 9.50 9.09 ! 8.80 8.87 9.00

3 9.45 900 | 8.90 9.00 .

4 9.71 9.66 | 10.00 - -

S 10.00 10.00 ! -

6 9.22 9.00 ' —
Averag;_m ?)57+6_5_6_¥* | 931+0.71 j 891+O 64 8.910.27 9.00£0.00

*Score ranged from I to 15 w1th 1 bemg almost whlte and 15 bemg deep orange.

**Mean £S. D.
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