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In 1930, T (Imai 1930b) published a list of the genes that have been
determined in the Japanese morning glory, Pharbitis Nil, with brief descrip-’
tions of the characters manifested by them. The list then contained 111
genes. The number of papers dealing with the genetics of this plant have
reached a total of 141. In this paper, I have brought together 153 genes‘
with short diagnoses of them, which is an addition of 44 newly determined
genes to the previous revised list. The linkage groups have been dealt with
in other publications (Imai 1931a, 1931d, 1933 ; Imai and Tabuchi 1933;
Imai and Kanna 1933).

The wild form of the Japanese morning glory, the home of which we
think is Asia, is not yet known to the scientific world. According to old
literature, the original form introduced into Japan from China as a medical
herb over a thousand years ago, bore normal, or three-lobed, leaves and
bloomed blue funnel-shaped flowers, which is regarded as the genetic
standard. There are 20 dominant genes in what are otherwise recessives, .
being about 13 per cent of the total.

List of Genes

acuminate, ac (ac L. G.D): Stalk broadened at junction of cotyledon. Lamina deep-
lobed and sharp-pointed ; lobes rolling backwards ; sometimes compound. Corolla
finnel-shaped, with narrow opening ; margin turned outward, and sometimes split
irregularly ; flower-tube comparatively long. Fertility low. Jap. name “ Nanten,”
or nandina. : i .

albescent, ab: Cotyledon with white or whitish smear ; stalk of cotyledon pale or
white. Bud appearing between cotyledons distictly white. First one or two leaves
of seedling whitish, but not permanently so; leaves of grown-up plant apparently
green, or normal. Viability of seedling low. Fertility normal (Imai 1g=29).

albescent-enhanced, ab-¢ . Strengthens albescent diagnosis of seedling. Central part of
cotyledon sometimes whitish, becoming somewhat deformed. Appeared by mutation
under Tmai’s observation (Miyake and Imai 1934).

albino, al: Cotyledon immediately after germination almost white, with a little
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1) “L.G.” is an abbreviation of «linkage group.”
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chlorophyll ; turns pure white later ; seedling dies a few weeks after germination
without forming leaves. Yasul (1920, 1934) made a study of this. In Imai’s culture
it occurred twice by mutation (1927b, 1930b ; Miyake and Imai 1934).

amber, am: Vivid yellow cotyledon ; non-viable. Appeared by mutation (Miyake
and Imai 1934). A smilar seedling was described by Yasui (1934).

anchor, ar: Petiole broadened at junction of lamina, but not crooked. Jap. name
“Jkari”

Pliggard-1, Bzr (ac L. G.): Manifests Blizzard character under cooperation of
Blizzard-z. Deep-coloured stripes or areas occur in light-coloured background, or
vice versa ; frequently whitish spots appear sparsely over the deep-coloured back-
ground. Variegation varies considerably, resulting sometimes in the extreme case of
nearly self-coloured flowers of light or heavy shade.

Blizsard-2, Bz2 (dk L. G.): Complementary to Blizzard-1 in production of Blizzard
character.

Blown-r, Br (v L. G.): Stalk broadened at junction of cotyledon, and also base of
lamina, making it crooked. Jap. name “ Rimpu.”

Blown-2, B2 (p L. G.): Less conspicuous than Blown-1.

blown-3, 63 Still less conspicuous than the preceding ; hardly noticeable in upper
leaves.

bobbed-r, bor (co. L. G.): Hairs bobbed (Imai 1933).

bobbed-2, 662 (py L. G.): Short hairs (Imai 1933).

broad, 6d: Median lobe of leaf broad, like normal heterozygous for cordate ; some-
what deformed.

broken, Ok Leaf somewhat deeply lobed ; corolla irregularly split. Mutant obtained
by Imal.

browwn, br (v. L. G.): Seed colour brown. THagiwara (19372) found a mutable line.

buf, 6f . Seed colour lighter than brown.

bush, bw:  Bush habit ; branches grow up together with main stem ; only about 2 feet
high. Fertility low. Appeared by mutation in Imai’s culture (1927b) ; lost.

bushy, s (y L. G): Leaf small ; bush growth (Imai 1933).

chestnut, cn (p L. G2): Light brown seed-coat ; lighter than brown (Imai 1933).

chocolate, ¢k Seed colour darker than cocoa. The order of intensity of seed colour—
black (normal), chocolate, cocoa, brown, chestnut, buff, ivory, white.

cocoa, ca: Seed colour a little darker than brown. Appeared by mutation (Imai
1931¢€).

contorted, cd: Rays of corolla containing chlorophyll, prevents flower from opening
completely, making it crooked and contorted ; sometimes hard to open without aid.
Jap. name “ Nejiume.”

contracted, ct (ct L. G.): Cotyledon and leaf contracted and dark green ; texture thick
and brittle.  Flower small ; so also seed. Sometimes mutable, reverting to normal
(Imai 1934b).  Jap. name “ Uzu”

cordate, co (co L. G.): Heart-shaped leaf. Jap. name “ Maru-ba.”

couple, cu(v. L. G.): Two flower-buds grow side by side in a leaf-axil ; one blooming
a few days later than the other.

cream, ¢r {ct L. G)): Creamish flower with a few anthocyanin flakes. Hypocoty]
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green, sometimes striped. Mutable, frequently reverting to normal (Imai 1927b).

creased, fe° (co L. G.):  Recessive allel of feathered. Cotyledon slightly crumpled ;
leaf pearly flat or slightly crumpled. Flower feathered ; apparently no alternation
of sexual organs ; fertility low (Imal 1931¢). Jap. name “ Ranjishi.”

crépe, cp{co L. G.): Crépe texture of leaf ; cup flower variable ; hair on flower-bud.
Jap. name “ Chirimen.”

erisserossed, ¢s (dk L. G.) : Flower split down to base of tube ; narrow petals crossing
one another at neck of tube. Sometimes imperfectly split, with whitish lines or
grooves left on tube, where splits. Calyx somewhat broad. Reappeared by mutation
in Imai’s culture (x927b). Jap. name “ Ishidatami.”

crumpled-r, cr (v L. G.): Lamina uneven, or crumpled ; diagnosis uncertain at times
in later growth. Behaves as dominant on delicate, creased, crépe, and deformed
genotypes. Jap. name “ Uchikomi.”

crumpled-2, c2 (dl L. G.): Character similar to that of crumpled-. ‘

curly, cv: Cotyledon small. Lamina attaches to petiole in subrectangular position,
presenting an eddy arrangement of leaves. Completely sterile. Mutant obtained by
Terao and U (1930). !

decp-crumpled, de: Leaf deeply crumpled. Occurred by mutation in Tabuchi’s
culture (19352).

defective, 2 Seed very thin and rusty tan in colour ; air-dried seed weighing about
one-half that of normal. Seedling with small and deformed cotyledons ; less vigorous.
Fertility somewhat low. Appeared by mutation under Imai’s observation (1g929).

deficient, df . Sometimes fine variegation in cotyledon, with irregular missing of parts.
Same character in leaf; flower sometimes split and deformed with whitish stripes
(Imai 192z5b). Variegation and deficiency due to recurrent exomutation of plastid
(Imai 1936, 1937).

deformed, de (y L. G.): Cotyledon with shallow lobing and long stalk. Petiole long ;
lamina with thin mesophyll ; sometimes deformed. Plant growth peculiar. Flower
doubled, bearing scarcely any sexual organs. Propagated through “ parental stocks”
heterozygous for deformed. Jap. name ¢ Tenaga-botan.”

delicate, A/ (A1 L. G.): Stable delicate, recessive allel of unstable delicate (Tabuchi
19350).

delicate-mutable, i~ (dl 1. G.): Cotyledon with narrow lobes. Leaf with sharp-
pointed lobes and less-protruding shoulder ; mesophyll thin. Cotyledon and lamina
slightly crumpled. Flower split into five narrow petals; fertility low. Mutable,
reverting to normal. A highly mutable line was obtained by Tabuchi (1935a),
probably due to new mutation.

Dilute, D (dp L. G.): Standard flower colour, Ridgway’s « Bradley’s blue,” diluted to
“ Amparo blue.”

dotted, dr: Stem and flower dotted, mutable to normal. Mutant obtained by Terao
and U (1g30).

dragonfly, g (dp L. G.): Lamina with elongated median lobe and one or two narrow
side-lobes on either side. Flower somewhat large ; rays of corolla rarely exceeding
five. Jap. name “ Tombo-ba.” '

dragonfly-suppressed, dg-s (xr L. G.): Suppressor of dragonfly, resulting in normal,
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three-lobed leaf. )

duplicated, @p (dp L. G.):  Flower doubled, including flower-buds with sepals, without
sexual organs. Propagated from “ parental stocks” heterozygous for duplicated.
Reappeared by mutation in Imai’s culture ; lost. Jap. name “ Botan.”

duskish, @ (dk 1. G.): Colour of flower more dilute than dusky, having an unique
hue, or, when intense, Ridgway's * Vinaceous purple”’ Duskish-1 composed of at
Jeast four allels, highly-ruled, ordinary-ruled, unstable-plain, and near-stable-plain.
Becurrent mutations occur in various ways (Imai 1935).

duskish-2, dk2 (?) (ct. T. G.): Hagiwara’s duskish (1930, 1937b) links with side-
reduced, which, in turn, links with contracted ; hence assumed to be duskish-2.

duskyv, &y (v L. G.): Colour of flower, when intensified, Ridway’s ¢ Dark hyssop violet.”

duwarf, dre (dl L. G.) : Hypocotyl short, with cotyledons of hard texture. Stem thick;
about 2.5 feet high, with short internodes. Star-shaped corolla with short peduncle.
Reappeared under Tabuchi’s culture (1935a).  Jap. name “ Kidachi.”

dwarfish, dl; Dwarf, about 1 foot high. Cotyledon small ; sterile.  Mutant obtained
by Terao and U (1g930).

dwarfy, da: Stem short; internodes short, with overlapping leaves ; flower normal.
Appeared by mutation (Imai 1927b); lost.

Expanded. Ex (ct L. G.): White margin extended broadly in corolla, leaving star-
like coloured parts.

extended, ¢ (dp L. G.): Working on faint, results in full-coloured flower-tube.

faded, fd (v 1.. G.): Hypocotyl green, except lower part, which is faintly coloured by
anthocyanin pigment. Flower faintly coloured ; faded flower with a coloured ring
just inside the white margin, when it carries Margined genotype.

Jaint, f¢: In magenta or red flower resulted in faintly coloured tube, especially at
bottom of tube.

Sfasciated-1, fr (p L. G.): Fasciated stem caused by three recessive genes, fasciated-1,
fasciated-2, and fasciated-3. Frequently fails to be fasciated, remaining as normal,
due to fluctuating manifestations. Flower sometimes deformed ; fertility low.

" fasciated-2, f2 (p L. G.): Works in conjunction with fasciated-1 and fasciated-2. .
Jasciated-5, 17 (v L. G.): One of three polymerous genes for fasciated character.
Jeathered, fe (co 1. G.): Cotyledon and leaf greatly crumpled or rolled ; corolla

feathered, with supplementary petaloid pieces, sometimes split irregularly. Fertility
usually either low or perfectly sterile. Jap. name * Shishi.”

Jeatheroid, 7. Leaf small; growth less vigorous; flower small and feathered.  Ap-
peared by mutation in a recessive ratio in Imai’s hybrid progeny, 1933 : lost.

Aecked 1, w2as (dp L. G.):  Allelic to white-za. Flecked corolla with coloured tube.
Flecking evident in autumn.

Sfecked-2, w2t/ (ct L. G.): Green hypocotyl, sometimes striped ; flower with fme
anthoeyanin flakes.  Mutable, producing normal flowers ; particularly suited to the
study of mechanism of bud variation (Imai 1931b, 1934b ; Kihara 1934).

Jolded, fol: flower-bud not open, remaining folded all through its existerce. Anthers
do not shed pollen ; sterile. Appeared by mutation (Imai 1931e) ; lost.

Joliate, fo(r L. G.): Modifier of terminal. Peduncle very elongated, bearing crowded
small, roundish leaves ; frequently with branchlets.
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gtant, gi . Cytyledon and leaf stout and deep green. Flower large ; fertility very low.
Appeared by mutation under Hagiwara’s observation (1926) ; lost (observer’s private
communication).

glabrous, g: Hairs scanty ; smooth to touch.

Slabrous-suppressed,; g-s . Suppressor of glabrous, giving hairy foliage.

Globose, Gb (co L. G.): Leaf roundish ; lobes not very conspicuous. Flower larger,
frequently with more than five rays (Imai and Kanna 1934).

half-white, hww - Lower half of flower-tube white.

Hederacea-leaf, Co* (co L. G.): Introduced by species hybrid, 2. hederaceax P. Nil
(Hagiwara 1937¢). Median lobe of lamina deeply incised and side-lobes frequently
again lobed.

intense-1, 47 (ct L. G.):  Intensifier of flower colour, giving Ridgway’s “ Dark bluish
violet.”

intense-2, 72 (p L. G.): Intensifying flower colour (Imai 1933)

interaxil-green, tg (ct L. G.):  Green hypocotyl ; green stem with anthocyanin colour
on base of branches and peduncles.

wwory, 3w’ + Allelic to white-3.  Seed colour ivory. Stem green; flower white, with
white tube.

light-r, Xtr (y L. G.):  Colour of hypocotyl dilute ; flower also light.

light-2, lt2 (p L. G.): Character similar to that of light-1.

Zight-3, X3: Mutant obtained by XKatayama (1936). Affecting flower colour,
“Amaranth purple ” reduced to “ Pale amaranth pink.”

Lilhpur (formerly pigmy), 2 (ct L. G.): Hypocotyl very short. Cotyledon thick,
crumpled, and deep .green, with very short stalk. Between cotyledons there
appear a few thick and crumpled leaves with very short petioles. Seedling
stops growth after this stage. Appeared by mutation under Imai’s observation
(x931¢) ; lost.

Lined, Ln: TIrregular stripes on dilute background of corolla; variegation varies
considerably.

lobeless, Is 1 Leaf roundish ; completely sterile. Mutable, reverting to normal. Ap-
peared by mutation in Terao and U’s culture (1930).

magenta, mg (ac L. G.): Flower colour purplish red, or Ridgway's “ Rood’s violet ”
when intensified. Hypocotyl dark red instead of dark purplish-red. Hair white
instead of brownish. At times mutable (Kihara 1934).

male-sterile-z, msr (v L. G.)}: Anther abortive, but ovule normal (Imai 1933).

male-sterile-2, ms2: Leaf somewhat small, flower also small with almost abortive
anthers. Appeared by mutation under Imai’s culture (1935); linked with piebald
(Imai and Kanna 1935b).

male-sterile-3, ms3: Flower small; anther thin, shrivelled, and coloured brownish.
Mutant obtained by Imai and Kanna (1635b).

maple, m (y L. G): Lobes of cotyledon arranged in parallel ; veins evident. Leaf
lobed deeply like that of maple tree ; normal maple five-lobed. Flower split regularly ;
pistil sometimes deformed ; fertility low. Jap. name “ Tatsuta.”

Margined-1, Mrz (ct L. G.):  In conjunction with Margined-2 manifests white margin
in corolla. Jap. name “ Fukurin.”



Imai—The Genes of the Japanese Morning Glory 29

Margined-2, Mrz (ac L. G.): Complementary to Margined-1 for the manifestation of
white margin. ]

Margined-3, Mrz (p L. G.): Complementary to Margined-r and Margined-2 in
producing white margin (Imai 1933).

Margined-fluctuated, Mrf (sp L. G.): Modifier of Margined. Fluctuating the
manifestation of white margin. »

Margined-reduced, Mr+(ct L. G.): Modifier of Margined, reducing amount of white
margin.

margined-stight, mr-7" (ct 1. G.):  Allelic to Margined-reduced. Producing very small
amount of white margin in corolla.,

Margined-suppressed, Mr-s: Suppressor of Margined ; inhibiting completely white
margin, resulting in normal, self-coloured flower.

miniature, mi:  Cotyledon and leaf very small; flower also very small and split,
blooming in small clusters ; sterile. Reappeared by mutation under Imai’s observation
(1927b); lost.  Jap. name “ Tsubame,” or swallow.

miniature-mutable, mi™: Unstable miniature, obtained by Terao and U (1930).

uipped, np:  Weakly nipped at tips of rays of corolla. Appeared by mutation under
Tmai’s observation in a retracted line in 1934 ; lost.

no-fode, n/: Working on Globose, results in nearly lobeless leaf. Iamina of no-lobe
Glebose oblong, sometimes with inconspicuous lobes (Imai and Kanna 1934).

no-lobe-suppressed, nl-s: Working on no-lobe Globose compound, produces normal
Globose by suppressing gene no-lobe (Imai and Kanna 1934).

pabmate, pi (co L. G.): Leaf five-lobed. Flower funnel-shaped.

pear, p (p L. G.): Oblong leaf without side-lobes ; side-lobes sometimes develop. Co-
tyledon with Blown-like character to a very slight degree. Flower somewhat small.
Jap. name “ Kujaku.”

pearpetaind, p” (p L. G.): Allelic to pear. Pear leaf; stamen petaloid from filament to
anther ; petalody variable.

petaloid, pt: Stamen petaloid from anther to filament ; marked variation occurs.

piebald, pb: Black seed sometimes piebald with dirty yellow ; yellowish patches occur
at back of seed, and then extend to abdomen, eventually becoming entirely yellowish
when the remaining minute black part around micropyle diminishes. Linked with
male-sterile-2. Mutant obtained by Imai and Kanna (1935b).

pigmy, pg:  Cotyledon small ; small leaves crowded on very short stem ; sterile. Mutant
obtained by Terao and U (1930). ‘

pine, m? (y L. G.): Recessive allel of pine-mutable (U, unpublished data). Constant
form of pine.

pine-mutable, mt» (y 1. G.): Allelic to maple (U, unpublished data). Cotyledon
very small ; leaf filiform ; flower split very narrow. Highly mutable, reverting to
normal. Reappedared twice by mutation independently in Imai's (1927b) and U’s
(1930) cultures. Jap. name “ Matsu-ba.”

pipy, pp: Flower small and pipy. Mutable, changing to normal. Appeared as mutant
in Imai and Kanna’s culture (1935a).

pollen-sterile, ps (y 1. G.): Pollen sterile ; linked with dusky. Determined by Yasul

(1934).
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polymorphic, py{p L. G.): Cotyledon with retracted, roundish Jobes, sometimes split,
or compound. Leaf split irregularly, with sharp-pointed lobes, but sometimes does
not. Corolla creased, with super-numerous rays ; often irregularly split. Fertility
low. Jap. name “ Rangiku.”.

precacious, pc (co L. G.):  Early blooming ; flower-buds appear on lower nodes of stem.

Progected, Pr: Leaf with small projections on its margin.

projected-enkanced, p7-¢ :  Modifier of Projected. Leaf with large projections.

purple, pr(dk L. G.): When intensified, flower colour Ridgway’s “ Cotigna purple.”
Sometimes mutable (Imai 1934b).

Rayed, Ry (ct L. G.): Flower with coloured rays, colour fading off in regions between
rays. Reappeared by mutation in Imai’s culture (1g30b).

Restricted, Rt (co L. G.): Restricted distribution of hairs on calyx (Imai 1933).

wetracted, » (r L. G.): Cotyledon with roundish lobes. ILeaf with retracted lobes;
median lobe, especially, greatly shortened. Corolla large, frequently with over five
rays. Sometimes numerous sepals and bracts. Fertility low. Jap. name ¢ Suhama.”

reversed, cpr (co L. G.): Recessive allel of crépe.  Flower reversed to cup; leaf not
crépe.

rootletiess, 77: Cotyledon usually with shallow lobing. Rootless in early seedling
stage ; later thick and crooked rootlets appear. Appeared by mutation in Imai’s
culture (1931€). Deficiency of rootletless segregates in hybrid progeny due to slow
pollen-tube growth (Imai 16342) ; lost. :

semi-contracted, sc (co L. G.): Cotyledon and leaf somewhat thick and brittle, All
organs somewhat contracted.

sepalobate, si:  Modifier of maple, resulting in seven-lobed leaf.

shallow, sw: Cotyledon roundish, with shallow lobing ; sterile.. Mutant obtained by
Terao and U (1930).

shrubbish (formerly shrubby), s6 (ct L. G.): Seedling somewhat small. Lobes of leaf
sharp-pointed ; of hard texture. Branches occur on lower part of main stem. Ob-
tained by mutation in Imai’s culture (1931¢); lost. »

shrubdy, sh:  Dwarf, less than 1.5 feet high. Branches crowded, forming bush growth ;
sterile. Mutant obtained by Terao and U (1930).

side-reduced, s» (ct L. G.?): Side-lobes of leaf retracted and roundish. Jap. name
“ Hana-ba.” :

smeary, fd* (v L. G.): Dominant allel of faded. Colour of flower dilute, or, when
intensified, Ridgway’s “Light violet-blue.” Heavily coloured ring occurs in inner
region adjoining white margin when it carries Margined genotype.

speckled, sp (sp L. G.): Hypocotyl and stem speckled with anthocyanin pigment.
Fine spots distributed over corolla ; speckling varies considerably. speckled com-
posed of some mutable allels (Tabuchi, unpublished data). ‘

speckled-reduced, sp-r (y L. G.): Modifier of speckled. Green hypocotyl ; nearly green
stem, coloured very dilutely by anthocyanin on base of branches and peduncles.
Flower with or without a few fine spots on otherwise pale-blue, yellowish or white
background.

spheloid, sph: Seed small, roundish and brownish.

star, s Similar to contracted, except that flower is star-shaped. Jap. name “ Kikyo-
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Uzu.”

Stellate, SI: Modifier of Margined, working on homozygous Margined flower. White
margin broadly extended, leaving coloured star-shape part in corolla. Studied by
Hagiwara (1922).

sterile, str: Leaf and flower small ; plant growth poor. Pistil and stamen abortive ;
anther small and shrivelled. Appeared by mutation (Imai and Kanna 1935b).

Striated, Sa (sp L. G.): Dilute colour of flower brushed by very fine stripes; colour
somewhat faded off to margin of corolla ; flower-tube white; when heterozygous,
flaking conspicuous (Tmai 1933).

striped-r, st (dp L. G.): Stripes occur irregularly on dilute background of corolla.

striped-z, st2 (p L. G.): Stripes appear irregularly in corolla (Imai 1933).

stunted, sd:  Growth slow and stunted. Stem stout ; leaf crumpled ; flower irregularly
split ; fertility very low. Appeared by mutation in Imai’s culture (x1927h) ; lost.

syncotyl, sn:  Two cotyledons jointed ; sterile. Mutant obtained by Terao and U
(1930)-

terminal, ¢ Peduncle with a few axillary flower-buds, bearing small leaves without
side-lobes ; terminal flower with no bracts ; axillary flowers with two or three small
bracteal leaves on stalks; axillary peduncles sometimes bear subaxillary flowers.
Terminal flower blooms first. Mutant obtained by Imai (1927b).

tinged, tg:  Colour of flower considerably diluted.

trilobate, /. Modifier of maple, reducing number of lobes into three.

tube-white-1, twr (ct L. G.):  Flower-tube white.

tube-white-2, tw2 (sp L. G.):  Flower-tube white (Imai 1933).

variegated, v (v 1. G.): White or whitish variegation in leaf ; stem with white stripes.
Cotyledon frequently variegated. Seed brownish, with black stripe on back.
Variegation due to recurrent exomutation and automutation of plastid (Imai 1936,
1937)- : '

variegated-reduced, v-r: Leaf finely variegated with very dilute green colour ; variega-
tion somewhat netlike, due to recurrent plastid mutation.

welvet, vt Long hairs on seed-coat.

virescent, vi:  Cotyledon and leaf pale green. Viability low ; growth slow. Leaf and
flower small, due to malnutrition. Mutated under Imai’s observation (Miyake and
Imai 1934).

white-r, wi (sp L. G.): White flower with coloured stem ; flower-tube always white.

white-2a, wza (dp L. G.): White flower with green stem; flower-tube generally
coloured ; corolla sometimes faintly coloured, due to environment. Dominant allel
works complementarily to dominant allels of white-1, white-zb, and white-3 in
production of coloured flower.

white-26, w2b (ct L. G.): White flower with green stem ; flower-tube white.

white-3, 7wz :  White flower with green stem ; flower-tube white ; seed white.

willow, w” (y L. G.): Recessive allel of maple. Cotyledon with narrow lobes;
veins clear. Leaf narrow like that of willow tree. Flower split into five narrow
petals ; sometimes crooked. Usnally sterile, but anther frequently contains good
pollen. Mutable, altering to maple (Imai 19252) ; rarely reverts to normal (Tabuchi

1935h).
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wrinkled, wr: Corolla wrinkled, somewhat star-shaped; fertility somewhat low.
Mutable, reverting to normal (Imai 1927b ; Katayama 1936). Reappeared by muta-
tion in Imai’s culture. Jap. name “ Chijimi-zaki.”

wrinkloid, wl: Corolla wrinkled, but inconspicuously. Mutant obtained by Imai and
studied by Katayama (1936).

xanthic (formerly golden), x: Vividly yellow ; green spots frequently occurring in
cotyledon ; dies without unfolding leaves. Sometimes one or two leaves develop
when green areas of cotyledons are large. Green spots or areas due to recurrent
mutations. Appeared by mutation in Hachiuma’s garden (Imai r930b ; Miyake and
Imai 1934).. Mutant obtained by Terao and U (1930) probably the same as this.

yellow, y (y L. G.): Foliage yellowish green. :

yellow-mutable-1, y»I (y L. G.): Dominant allel of yellow. Green spots and patches
occur in yellow leaf, due to somatic mutation. Mutable, reverting to normal (Imai
19274, 19302). Jap. name “ Matsushima.”

yelloww-mutable-2, ym2 (y L. G.): Allelic to yellow and yellow-mutable-1 ; mutability
higher than yellow-mutable-1 (Miyazawa 1929, 1932 ; Imai 1934b). Mutant obtained
by Miyazawa.

yellowyy, ve: Cotyledon yellowish green, often with green patches. VYoung leaf yel-
lowish green and finely mottled with green spots ; later, green mottling extends over
Ieaf to such a degree that difficult to distinguish it from normal leaf. Frequently
green spots or areas due to somatic mutation occur ; mutable. Appeared by muta-

tion in Imai’s culture (1934b).
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