
Archiva Zootechnica vol. 7, 2004 5

Genetic determinism of the feather colour in ROSO SL 

hybrids

Fl. Pricop, Consuela Roibu

S.C. Avicola S.A.  Bucharest

Abstract

Both the experimental and the production evidence obtained in ROSO SL hybrids (Rhode 

Island Red males × Rhode Island White females) that can be sexed by the colour of their down 

show that the feather colour of the day-old chicks produced from homozygous gold and silver 

parents is due to the action of the particular heterosomal genes. Day-old chicks sexing by the 

colour of their down can be explained by the presence of the silver gene in chromosome W 

whose activity is influenced by the effect of a heterosomal epistatic gene also located in 

chromosome W.

Keywords: gene, gold, silver, epistasis, heterosomes, hypostatic-dominant, hypostatic-
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Introduction

Observing the poultry breeds – some of them structured in pure lines – the scientists 

reached long ago the conclusion that the chicks resulting from certain crossings can be 

sexed when day-old by the colour of their down. Several independent investigations 

support the fact that certain traits are inherited only by the male offsprings (Spilman, 

1908; Hagedoorn, 1909; Goodale, 1909).

The literature describes the importance of day-old sexing of the chicks resulting from 

parents that have sex-linked genes playing a role in the genetic determinism of the 

feather colour suggesting the use of proper mating procedures in order to make 

efficient use of the genes for the silver and gold characters.

Some experiments that we have conducted and the peculiarities that we noticed in 

feather colour inheritance both in the day-old chicks and in adult birds produced by 

crossing determined us to conduct further investigations on the silver-gold pair of 

traits. This study reveals for the first time the presence of the heterosomal genes gold 

in chromosome Z and silver in chromosome W. The purpose of this paper is to prove 

the presence of the heterosomal genes acting in the genetic determinism of the feather 

colour in chromosome W and to explain the particular way of action of the silver and 

gold genes when they are located in chromosome W of the poultry genome..

Material and methods

Rhode Island White and Red chickens homozygous for silver (S) and gold (s) genes 

were used for crossing. The survey was conducted on a total of 1780 day-old chicks 
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produced by direct crossing, obtained from two hatchings, and thereafter on 1460 

growing chicken from the same hatchings raised up to the age of 18 weeks.

Besides the direct crossing we also conducted the reciprocal crossing between Rhode 

Island Red males and Rhode Island White females. The survey was conducted on 1980 

day-old chicks from two hatchings and on 1640 growing chicken from the same 

hatchings raised up to the age of 18 weeks.

Results

Table 1 and Figure 1 show the results of Rhode Island White males crossing with 

Rhode Island Red females.

Table 1. Feather colour in F1 generation (Rhode Island White males × Rhode Island Red 

females)

Day-old chicks 18 week-old chicken

Hatch Sex

Down colour n % Feather colour n %

White 377 84.7 White 315 86.3

White with dark brown spot 

on the head and three dark 

brown stripes on the back

16 3.6

Male

White with brown spot on the 

back

52 11.7

White with scattered red 

feathers

50 13.7

Total males 445 100 365 100

White 373 99.2

Female White 458 100 White with red feathers on 

the chest

3 0.8

1

Total females 458 100 376 100

White 383 88.4 White 309 87.0

White with dark brown spot 

on the head and three dark 

brown stripes on the back

15 3.5

Male

White with brown spot on the 

back

35 8.1

White with scattered red 

feathers

46 13.0

Total males 433 100 355 100

White 362 99.4

Female White 444 100 White with red feathers on 

the chest

2 0.6

2

Total females 444 100 364 100

White 760 86.6 White 624 86.7

White with dark brown spot 

on the head and three dark 

brown stripes on the back

31 3.5

Male

White with brown spot on the 

back

87 9.9

White with scattered red 

feathers

96 13.3

Total males 878 100 720 100

White 735 99.3

Female White 902 100 White with red feathers on 

the chest

5 0.7

Total females 902 100 740 100

1 + 2

Total males + females 1780 1460
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When a silver male is crossed with a gold female, both the males and the females from 

generation F1 are heterozygous silver. The down colour of the males was as follows: 

white (86.6 %), white with a dark brown spot on the head and three dark brown 

stripes on the back (3.5 %) and white with a brown spot on the back (9.9 %). All 

females (100%) had white down. At the age of 18 weeks 86.7% of the males had white 

feathers with yellow-reddish interlocking barbules and barbicels and 13.3% have 

white feathers with scattered red feathers. Most (99.3%) of the heterozygous silver 

females have white feathers while few (0.7%) also have red feathers on the chest.

Table 2 and Figure 2 display the results of the reciprocal crossing showing that when a 

Rhode Island Red-gold male is crossed with a Rhode Island White-silver female the 

down colour of the heterozygous silver males is identical with the down colour of the 

males from generation F1 (direct crossing).

Table 2. Feather colour in F1 generation (Rhode Island Red males × Rhode Island White 

females)

Sex Chicks Hatch 1 Hatch 2 Total 18 week-old chicken

Down colour n % n % n % Feather colour n %

Fully white 422 85.6 439 87.4 861 86.5 White 712 86.

6

White with dark brown spot 

on the head and three dark 

brown stripes on the back

18 3.7 16 3.2 34 3.4M

White with brown spot on the 

back

53 10.7 47 9.4 100 10.1

White with 

scattered red 

feathers

110

13.

4

Total males 493 100 502 100 995 100 882 100

White-reddish with ember on 

the head and two red stripes 

on the back

468 90.5 422 90.1 890 90.4

White-reddish with ember on 

the head

12 2.3 12 2.6 24 2.4

Red with a dark brown spot on 

the head and three dark brown 

stripes on the back

7 1.4 7 1.5 14 1.4

F

Fully red 30 5.8 27 5.8 57 5.8

Red with 

scattered white 

feathers

818 100

Total females 517 100 468 100 985 100 818 100

Total males + females 1010 970 1980 1640

The down colour of the heterozygous gold (ROSO SL) females was as follows: white-

reddish with ember on the head and two red stripes on the back (90.4%), white-

reddish with ember on the head (2.4%), red with a dark brown spot on the head and 

three dark brown stripes on the back (1.4%) and fully red (5.8%). The down colour of 

the heterozygous gold females was not the same with that of the male parents, which 

is fully red.
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Considering the three phenotypes observed in the males and the four phenotypes 

observed in the females of generation F1, day-old chicks sexing can be done by the 

colour of their down giving thus up the cloacal sexing.

At the age of 18 weeks the feather colour of F1 males (Fig. 2) is identical with the 

feather colour of the heterozygous silver males from the direct crossing (Fig. 1). The 

heterozygous gold females (commercial hybrid ROSO SL) had red feathers with 

scattered white feathers.

Discussion

Analysing the results of this paper on the particular way of sex-linkage feather 

inheritance in the F1 heterozygous females, phenotypic differences in the feather 

colour may be observed, which were not described so far by the literature.

Thus, white-feathered heterozygous silver females resulted by crossing silver males

with gold females (Fig. 1). However, a small number of females (0.7%) had red 

feathers on the chest, which made us consider that the gold gene is located in 

chromosome W.

Red-feathered heterozygous gold females (ROSO SL hybrid) resulted by crossing gold 

males with silver females (Fig. 2). However, a small proportion of females also had 

scattered white feathers. The scattered white feathers in the red feathers of the 

heterozygous gold females made us consider that feather colour inheritance can no 

longer be explained by the presence of the gold gene in a genotype (s –) consisting of 

just one gene.

In this case we consider that the silver gene is located in chromosome W, which means 

that the hemizygotic mechanism is not functional. Visible phenotypic differences may 

be observed between the feather colour of the gold male parents (ss) and that of the 

heterozygous gold females (sS). These differences in feather colour inheritance cannot 

be explained by the same genetic mechanism. The obvious phenotypic differences 
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between the two sexes in the F1 offspring (Fig. 2) that allow chick sexing by the colour 

of their down is explained by the existence of a heterozygous genotype in the females 

too. The marked colour differences between the F1 heterozygous males (Ss) and 

females (sS) (Fig. 2) is accounted by the activity of a heterosomal epistatic gene that 

we note EGW. Thus gene is located only in chromosome W and acts on the silver gene 

(S), which becomes hypostatic. The phenotype of the heterozygous gold females (sS) is 

different from that of their male parents (ss) who have fully red feathers.

By its effect the heterosomal epistatic gene (EGW) modifies the allelic interaction 

between the silver and gold genes in the heterozygous gold females. Under these 

circumstances the gold gene plays an important part in the genetic determinism of the 

feather colour in the heterozygous gold females, while the effect of the hypostatic 

silver gene in character inheritance is much diminished. The results of our research 

reveal the heterozygous character of the heterogametes sex in poultry at least for 

feather colour inheritance.

Conclusions

1. The genetic determinism of the feather colour in the ROSO SL hybrid is 

achieved through the heterosomal silver (S) and gold (s) genes.

2. The silver gene is dominant in its relation with the gold gene, which is 

recessive.

3. The scattered white feathers observed in the heterozygous gold females (Fig. 

2) made us consider that the silver gene is located in chromosome W.

4. The presence of the silver gene in chromosome W reveals the existence of a 

heterozygous (sS) genotype in the heterozygous gold females.

5. The phenotypic differentiation of sexes in day-old chicks can be accounted by 

admitting the existence of a heterosomal epistatic gene (EGW) in chromosome 

W, whose epistasis effect influences the activity of the silver gene in the 

heterozygous genotype (sS).

6. Sexing by the colour of the down of day-old ROSO SL hybrids is explained by 

the action of the gold gene located in chromosome Z and of the hypostatic 

silver gene located in chromosome W.

7. The present study revealed the existence of the gold–silver locus in 

chromosome W (Fig. 1 and 2), which shows that the hemizygotic mechanism 

is not functional.

8. The investigations have shown the existence of a heterozygous genotype 

located in chromosomes Z and W of the heterogametes sex acting in feather 

colour inheritance in poultry.
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