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ABSTRACT

The early gender separation of the oviparous type chickens reduces production expenses. In the quail chickens the early sex separation has been a problem. The small size of the chick makes it mandatory that noninvasive methods be used for early sex separation. Some quail breeds, the "Pharaoh", “Black English” and “Manchuria” express in the mature age bill color differences that are gender related. An experiment aimed at estimating bill color measurement as a rapid noninvasive method for early gender separation is described in this paper. 
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INTRODUCTION

The Japanese quail (Coturmix coturnix japonica) is widely bred as source of high quality protein products. Now many lines and breeds of quails have been introduced and developed in poultry practice(
The quails of the oviparous type have high egg productivity but are inappropriate as meat source. The early sexual separation, by eliminating males, is important for production effectiveness.

Because of its traumatic effect upon the small size quails' chicks the usual methods used for sex determination are inappropriate. Sex determination can be performed three weeks after hatching (1, 2, 3, 4), when considerable expenses are already made on the male birds. Some authors pay attention to the fact of gender determined differences of the bill colour (3).

Bill color differences are not noticed in every quail breeds. For example color differences are not observed in the "White English" and "Marble" but are well expressed in the "Pharaoh", “Black English” and “Manchuria”.

The present study aims to show whether bill color differences could be used for gender separation and if such separation is possible, what is the earliest time in the quails’ age, when it would be done.

MATERIAL AND METHOD

The bill color of the 3-day-old live quails from 3 different breeds – "Black English", "Manchuria" and "Pharaoh"–was measured. 

Colorimetric method, based on (and consequently adequate to) human colour vision was used in this study.

The relative unpopularity of colorimetry and color measurements is due to two reasons - the complexity of the colorimetric theory and the expensive color measuring devices - the colorimeters.

In colorimetry, every color is characterized by 3 color (chroma) coordinates (5) in an appropriate colour coordinate system. The coordinates can be obtained in two stages – by measurement and consequtive calculation.

The colour coordinates are a multiplication of three multipliers:

1. the measured sample reflectance spectrum;

2. the light source spectrum;

3. and one of three human eye colour sensitivities spectra for each of the three color coordinates.

The last two multipliers represent an entity of tabulated constants. The obtained color coordinates include the same range of the electromagnetic spectrum as the one, accepted by the human vision. Besides, the color coordinates include the human eye colour sensitivities spectrum. As a result, the color coordinates are adequate to the human colour impression in the above mentioned meaning.

The reflectance spectrum (Figure 1), included in the color coordinates, is an entity of reflectance coefficients, representing the whole visual spectral range. The reflectance spectrum from the sample surface can be obtained by measurements in several points (wavelengths) on a spectrophotometer in fixed geometry of illumination and observation. A scheme, explaining measurement of the reflectance coefficient at each wavelength is shown in a Figure 2.

The reflectance spectrum of the upper surface of the quail bills was measured. To ensure equal measuring conditions, an appropriate blind to the measuring attachment was designed.
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Figure 1. Examples of quail bills reflectance spectra for the three examined breeds.

The spectral measurements and colorimetric calculations were performed by an automated system, including a spectrophotometer and a computer, designed at the Department of Informatics, Mathematics and Physics, Trakia University – Stara Zagora. The reflectance spectrum for each sample was measured in 40 points of the electromagnetic spectrum in the visual range – in every 10 nm from 380 nm to 770 nm.





Figure 2. A reflectance spectrum measurement scheme. 1 – light source; 2 – diffraction lattice; 3 – sample (quail bill); 4 – detector (photomultiplier).

A measuring geometry 45/0 was used (illumination at 45( of the sample surface, measuring the intensity of the reflected light at 0( to the normal of the sample surface – (normally to the sample surface).

The spectral distribution of the standard light source D65 emission (diffuse dispersed day light) and the data for the 3 spectral sensitivities of the human color vision were used in the color coordinates calculations (5).

The system measures samples reflectance spectra, then calculates color coordinates and on its basis – chroma coordinates L, a*, b* (5). The chroma coordinates have no measure units.

All mentioned conditions mean that the resulting color coordinates shall be adequate to the human color impression if the sample is observed in diffuse dispersed day light normally to the sample surface.

RESULTS AND DISCUSSION

The quail bills chroma coordinates a* and b* of for three group experimental animals – 85 chickens "Pharaoh", 30 chickens "Black English" and 28 chickens "Manchuria" were measured. For two of the group – "Pharaoh" and "Manchuria" there is a different grouping of the bill color points for the males and the females in a color co-ordinate system a*b* even at the third day from the hatching. The males' points form a narrower cloud of points then this one of females' points (Figure 3). For example, if the point, corresponding to the measured "Pharaoh" chicken bill color falls into the ellipse, the probability for male chicken is 71 % (the ratio between males' point number and all points into the ellipse, expressed in %). If the point falls outside the ellipse, the probability for female chicken is 95 % (the ratio between females' point number and all points outside the ellipse, expressed in %). It is possible to increase considerably the prediction accuracy by increasing the amount of the measuring data.
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Figure 3. The quail bill colour points distribution for the "Pharaoh". The small points represent female color distribution, the larger ones – the male color distribution. They form relatively narrower cloud. The graph includes two groups samples, measured separately – small triangles/big squares and small squares/big circles.

Summarizing, we can conclude, that for some quails breeds is possible early sexual separation (at least partially) by the noninvasive and rapid method – colorimetric measurement.

This conclusion can be used both for an early sexual separation itself and as a basis of further selection, increasing the bill color difference between males and females.
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