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(With One Diagram)

Frowu the literature few cases of sex-linked inheritance are known to have
occurred in the higher plants. Baur's angustifolia form of Melandrium
album (1912) was the first $o be discovered in this field, the form heing
manifested by a recessive gene located in the X-chromosome. The
genetios of the character were studied in detail by Shull (1914). Later,
Winge (1920) found a second case in the hybrid progeny of Melandrium
album and M. rubrum. The chloring form was transmitted to the male, but
no female plants showed any yellowish foliage, from which Winge con-
cluded the gene to be located in the ¥-chromosome with a dominant effect
on the normal allele. To account for the complicated segregation of the
chlorina character in the hybrid progeny he further postulated two
autosomal recessive genes, the character being manifested nnder their
co-operation. In this paper, I intend to present two new additional cases
of sex-linked inheritance in the hemp, Cannabis sative, the mutant
- characters being induced by the action of X-rays.

Poilen of the hemp was X-rayed for 30 min., the current being 5 m4.
under 50 kV. at a distance of 25 cm. The pollen was then appled to the
stigma of pistillate flowers. The
seeds obtained were sown and the
plants were allowed to fertilize - ® @J
among themselves. This year \ /

(1937) I raised their offgpring. It —

any gene mutation had osccurred @ ><

a8 the effect of the X-raysin the !
X-chromosomes that were con- | I — |

tained in the applied pollen, then
half the number of male plants XX
in the pedigrees raised this year °

should exhibita mutantcharacter.

The scheme for observing the appearance of mutant characters is shown
n the accompanying diagram. The X-chromosomes that contain a mubant
gene are designated by a small letter, Le. .




432 Sex-Linked Mutant Characters in the Hemp

Only twenty-three pedigrees derived as the result of fertilization by
X-rayed pollen were examined, two of which included mutant males.
In one pedigree, yellowish green, or chloring, seedlings appeared, all of
which grew to be males; while, in the other, yellow-roottied plants
invariably bore staminate flowers. As the result of less photosynshesis,
the ehlorine plants are less vigorous than the normal green. The yellow
mottling in the other mutation, which later becomes green, iz evident
only "in yourg leaves. Owing to the swmmer drought, some of the
seedlings died before bearing inflorescence, so that the data for the fwo
seasons are shown sepamtely in Tahle I. For control, 449 pechcrrees were
tested, but no mutant characters were found.

TABLE T
Normal Mutant
A A
hY 4 ™
Female Male Female Male
S e R e Total
Yellow pedigree  Seedling .24 8 32
Plant 7 4 0 ] 17
Mottled pedigres Seedhing 48 11 5%
Pilant 25 2 0 7 52

The two mutant characters, therefore, are believed fo be located in
the X-chromosomes. Owing to their recessive nature, they appeared only
in the males when the genes were contained in a hemizygous condition.
The sex of the hemp is determined by the X ¥Y-mechanism as worked ous
by Hirata {1927). According to his observation, the male is hetero-
gametic, containing, besides eighteen autosomes, a large X and & small Y.
From the genetic data presented above, the ¥-chromosome is regarded
as inert, or at least partly so. Next year L expect to have some females with
mufant characters by the coming together of two X-chromosomes with
mutant genes, )
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