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SEXUAL DIMORPHISM OF GAMETIC SERIES
IN THE REDUPLICATION.

By

Y. TaNARA.

B O5E M R X o M — &
| COH b B E |

In all instances of the reduplication hitherto investigated by various authors
it was assumed if not proved, with exception of a few disputed cases,” that the
gametic series follow an identical system, so far as the characters are not sex-limited,
in the male and female. My experiments with silkworms, however, furnish a positive
evidence for possibility of dissimilar distribution of gametes among the opposite
sexes, i.e. sexual dimorphism of gametic series. Such was the case with the
reduplication between the yellow cocoon colour and one of the larval markings such
as the normal, moricaud, and striped.

In these examples the reduplication in male gametes is a partial reduplication
of low intensity, while the reduplication is complete in female. They may be

graphically expressed as follows:
AB Ab aB ab

Coupling { n 11 »
1 0 0 1
Repulsion { l:imn:n:d
0 1 1 0
Where
n=2or 3.
. A=Epistatic marking a=Hypostatic marking
B=Yellow colour ) b=White colour.

Two categories of the reduplication will conveniently be dealt with under

distinct sections.

1) Thoae of Gregory (Jour. Gen. Vol. 1 No. 2.) and Saunders (Jour. Gen. Vol. L No. 1 and 4).
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GAMETIC REPULSION.

The case in ‘which more sufficient data have beer obtained up to the present
is that of the mnormal-yellow repulsion. Relating to the reduplication under
consideration, over 70 families involving more than 20,000 individuals were
reared, certain families of them being carried up to F, generation. The hetero-
zygotes (AaBb) were, in the course of expériments, also crossed with the double

recessives (aabb) reciprocally. The gametic series thus revealed were

AB Ab aB ab
1 :2: 2 :1
s 1 : 3 3 : 1
? 1 :1
The recombination of these gametic forms will result in the zygotic series
A-B- A-b- a-B- a-b-
2 : 1 : 1 0

So far as the experiments have been carriel on up to F, in the straight
direction, theé case is hardly distinguishable from an ordinary case of complete
repulsion that occurs alike on both sexes. In the present case, however, F, A-B-
form is not even in its zygotic constitution but is composed of various biotypes
which may give the offspring in various combinations of F; forms—i.e. the result-
ing F; families can be grouped into four classes as follows :

Class (a) involving 3 zygotic forms, A-B-, A-b-, a-B-;
”» (b) » 2 » s A‘B', A-b-;

R () i 2 ” P A'B", a-B-;
»  (d) » only A-B- form.

F, A-b- and a-B- individuals are each composed of two groups, one breed-
ing true to their parents, while the other producing aabb animals in addition to
those of the parental type.

All this is beyond explanation if the ordinary complete repulsion be supposed
as the case, but it can easily be accounted for if the gametic series above given
was assumed. More positive evidence for, such dimorphism of gametic series
has been actually obtained from the crosses between the heterozygote and the
double recessive. " '
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GAMETIC COUPLING.

Somewhat fully studied cases in -the field of the coupling-reduplication are
the moricaud-yellow and the striped-yellow coupling. In these the gametic series
are

AB Ab aB ab

2 :1:1: 2

{ 3 :1 :1:3

¢ 1 T 1

If the male series is 2:1:1: 2, the F, zygotic series will be 8 : 1 : 1 : 2,
and if the 8 : 1 : 1 : 3 is the case with male gametes, the F, ratio will be
11 :1:1:3. So far as the breeding is confined to themselves the actual
feature of the gametic distribution under consideration will not be revealed
because the ratios § : 1 : 1 : 2 and 11 : 1 : 1 : 3 are not practically remote from
the zygotic series which would be produced by the ordinary 4 : 1 : 1 : 4° and 7:
1:1: 7” systems respectively. The clear analysis of the case was accomplished
by crossing the diheterozygous animals Wi_th the double recessives reciprocally.

TEE 9 : 8 : 3 : 1 RATIO DERIVED FROM THE REDUPLICATED
GAMETIC SERIES.

The reduplicated gametic series do not necessarily give rise to an abnormal
zygotic distribution, but the apparently normal 9 : 3 : 3 : 1 ratio may some-
times be produced by them.

In the cross Aabb ¢ x AaBb 3, where the female produces two forms of
gametes while the male gives four possible gametic combinations, the AaBb form
in the subsequent generation may be produced by union of the gametes ab and
AB as well as ’b’y that of Ab and aB. In the AaBb jfemale which resulted
from fertilization of ab-egg by AB-sperm there will occur, as stated in the
preceding lines, a complete coupling between A and B; in the AaBb male
derived from fertilization of Ab-egg by aB-sperm, on the other hand, there will
exist a low partial repulsion, say 1 : 8 : 3 : 1. If in interbreeding of the A-B-
offspring ex Aabb ¢ x AaBb J, the male and the female such as above mentioned
chanced to be brought to mating, that is, if the gametic series in the couple were

1) The resulting zygotic series is 66 : 9 : 9 : 16 that is 7.33:1:1:1.78.
2) The resulting zygotic series is 177 : 15 : 15 : 49 that is 11.80 : 1 : 1 : 3.27.
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AB Ab aB ab
§1 : 1
71 : 3 :3 :1
the resulting zygotic series will be the normal ratio 9 A-B-: 3 A-b- : 3 a-B-
1 a-b- '
A similar result may be obtained by mating ¥, females ex AABB x aabb
to F; males ex AAbb x aaBB.
The actual figures and other details of my experiments concerning the sub-
jects dealt with in the present work will be described in separate papers.

College of Agriculture,
Tohoku Imperial University,
Sapporo.

1) Such result will not be obtained from the reciprocal cross, AaBb Q2 x Aabb &. As the
complete reduplication occurs in the AaBb female, the offspring of such cross will be 2 A-B- : 1 Aabb:
1 aabb or 1 AaBb : 2 A-b- : 1 aaBb according to whether A and B were carried in by the same
parent in the original cross or they were brought together by different parents.
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