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Ac

Acp

adl

al

al?

Alb

Amy-d

Amy-d

Amy-h

ap

Aph-1

Aph-2

As

b-1

5-37.9

5-37.9

19-37.4

8-2.8

19-?

8-4.2

3-22.3

6-29.1

Abnormal corselet

Absorbent of
carotenoid pigment

active dispersalin
larvae

albino

albino 2

Albumin

Digestive juice
amylase

Digestive juice
amylase migrating
toword anode

Hemolymph
amylase C

apodal

Alkaline
phosphatase 1

Alkaline
phosphatase 2

Abnormal segment

brown egg 1

brown egg 2

Yl Yr

al

Alb" AlbS

Amy-d"
Amy-dv
Amy-d'( ae

n
Amy-th ,Amy—hc"”,Amy—hcS

Amy-hc"'  Amy-hc( be
)

Aph-1"

Aph-1
Aph-2"

1943
11 467

1963

2004
74
35

1973
42 411

1973
42 411
1968
43 271

1933

4 168
1986

55 147

1984
54 70

1933
4 168
1984
54
70

1944
20 78

1964

33 28

1964
33 28

1943
11 479

1956
25 423

Uda 1923
Genetics 8
322



b-2"%  6-29.1 maternal brown of b-1 b-2 1956

Nagashima -1 25 423
b-2° 6-29.1 maternal brown egg No0.922 2003
of shimizu p-2" 73
66
b-4 20-21.9 brown egg 4
1974
43 58
b-f ? b-f 1983
FL
39 32
b-5 ? brown egg 5 No202
1981
b-1 37 31
Bb - Brown body color 1928
10 1
bd 9-22.9 dilute black 1941
12 32
bd 9-22.9 new dilute black bd Sakate
Nakasone
1962
J.S.S.J.. 31
366
bd 9229  f dilute-black fertile ~ bd 1978
47 477
bd®™  9-22.9 chimney sweep 1949 1972
bd
26 47
Bes 11-36.1 blood esterase Eguchi et al.
1965
Bes”* Jap.J.Genet.
Bes® Bes® Bes’ 40 15
bl 15-0.0 blind 1951
S.IS. 4 3
1964
12 46
Bm 17-0.0 Black moth 1960
29 278
b-n 6-29.1 b-n b-n No.3 1985
b-2 55 45
Bo 11-28.8 Bamboo 1988
58 151
bp 11-42.5 black pupa 1947

12 531



Bph

bpw

Br

Bs

Bt

b-t

b-f

bts

bts?

Bu

cal

CD

cd

cf

cf-e

ch

23-0.0

13-

1-40.8

13-3.6

13-3.6

17-30.1

17-30.1

11-30.9

12-7.2

7-

12-7.2

13-20.9

4-0.0

13-9.6

Blood acid
phosphatase

black-striped pupal
wing

Brown

Brown spot

Beet feader

maternal brown of
Tsujita

maternal brown of
Tsujita 2

brown head and tail
spot

brown head and tail
spot 2

Burnt

Outer-layer yellow
cocoon

susceptibility to
muscardines

Dilute-yellow
cocoon

constricted vagina d

crayfish

crayfish of Eguchi

chocolate

Bph"
Bph® Bph® Bph® Bpht Bph°

20

b-1

b-t

bts bts

cv

cf

Yoshitake
Akiyama
1964
Jap.J.Genet.
39 26

1986
56 60

1939
9 345

1949
18 152

1986
34 17

1981
50 154
1986
55 355

1960
29 278

1980
36 40

1939
9 295

1979
17 15

1961
17 155

1963

1951
13 367

1942
18 26
1976
145 507

1942
18 26



Ch1-2

ch-2

Ch3

ch®

ci

CI-Gr*

cl
cm

co

cot
cph
cru

Cry1A
b

Ct

cts

18-0.0 2

2-?

19-9.6

12-7.2

20-21.9

21-?

20-41.9

15-25.0

25-2
15-2 BT
Cry1Ab

12-7.2

16-4.6

Chorion protein 1 2

chocolate 2

Chorion protein 3

chocorate purple

Inner-layer yellow
cocoon

citron-egg

Epistatic gene to
[Rela

chela

maternal chocolate

constricted

contracticle

compressed

ruffled cocoon

Straw-colored
cocoon

Dominant
constricted

cheek and tail spots

AB
Hc
ch
Ch
ch
ch-2
Y
I-Gr
E-Gr
cf

Ch1-2
2/3

Ch1-2

ch

A,B 13

ch
ch>ch’

b-4

Bacillus thuringiensisCry1Abd-

Y
c%

Goldsmith
1989

Delop.Genetics
10 16

1988
14 205

Goldsmith

1989

Delop.Getetics
10 16

1990
16
21

Uda:1919
Genetics 4
395
1999
25 74

1947
SIS 2 4

1992

1981
50 206

1919
316pp.

1996
65 452

1947
22 88

1994
64 54
2001
71 65

1963

1949
18 181

1965,
34 285



cv

Cw

Cyc

dep

Df

Df-t

Dh

Di

Dp

Dp-2

Dus

aw

aw-k

6-21.1

20-11.0

11-0.0

14-43.2

10-24.1

10-25.5

10-3.9

10-0.0

1-36.4

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

DH-PBAN

Cd

Cl

constricted vagina v

Curled wing

Cycrops

dwarf

depressed

Dominant dwarf

Tsujita's dwarf

diapause hormone
and pheromone
biosynthesis-activat
ing neuropeptide
(DH-PBAN)

Dirty

Dilute purple

Dilute purple 2

Star spots
duplication

lethal dwarf

dwarf-k

elongate

Plain extra-legs

Extra-abdominal
legs and extra
crscents

Additional
crescents

Cd-double
crescents

Double crescents
and supernumerary
legs

cd
E EY
Nc
75
Y
DH-PBAN
A B C

P

Dp Dp'

1951
13 367
1952
117
1995
65
72
1931
2 1
1952
576
pPp.
1943
11 489
1974
43 58

Piyanrat et al.
1995
Genet.Res.
65 105

1949
24 144

1959
28 184

1959
28 184

1984
53 237
1943
19 75

1974

1923

32 21
1930
1 87

1998
68 38

1929
4 144
1972

78
1985
54 213



ECn

ECt

ECW

EDc

EDn

EDs

EEI

EEn

Ees

EGd

Eka

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

Cn

Cs

Ct

Dc

Ka

Additional
crescents and no
star

Supernumerary
crescents and legs

Ct-triple crescents

Extra-crescents and
extra wings

Double crescents

Dc-double
crescents

Extra-crescents and
degenerated
abdominal legs

Double crescents
and no star

Double stars

Extra-crescents and
extra-legs

New
extra-crescents and
extra-legs

Egg esterase

Deformed gonad

H-extra-crescents

Himenichi
extra-legs

Ka-additional
crescents

ECa

EEI

Ees-3
Ees-4 Ees-5

SRF

Ees-1

Ees-2

1992

1992

1972

78

Hirokawa
1998 J.S.S.J.
67 1

1941
10 327

1959

pp.283-291

1965
40 219

1995
28

Sakaida et
al. 1996
Hereditas
125 25
1932
3 1

1992

1965
34 327

1938
9 284

1941
10 327

2001
71 51

1982
13 71



elp
elp-2

m

elp

EMc
emi
EM/

EMs

EMu
EN
ENc
ENk
En-od
m

EY

ENs

es

6-21.1

6-21.1

1-36.4

18-9.9

18-16.1
6-21.1

6-21.1

12-9.5

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

12-4.3

Kh

Kp

Mu

Nk

od

Np

Kh-extra-crescents

Kp-supernumerary

legs

elongate lethal

ellipsoid egg

ellipsoid egg 2 elp
elp

ellipsoid-egg m elp

E-mustache

Multicrescents

miniature egg sm, sm-2

Multicrescents and 10
supernumerary legs

New multistar
10 11

Mu-supernumerary 10
legs

New additional
crescents

No crescent,
supernumerary legs

Nk-additional
crescents

Enhancer of od”
od-mottled

E-od
Np-supernumerary

New no star

extra spiracles 12

1973
4 74
1930

1935
6 184

1961,
30 389

1991

17
137

1970
40 60

1952

14
1991
60 346

1972

26 47
1952

14

1957
26 256

1943
19 182

1940
11 1

1939
9 353

1948

S.IS8.3 3

1959

pp.283-291

1955
1 1



ESc

Esd

ESn

ET

ETc

E-tr

Fc

Fem

Fib-H

Fib-L

fl

Fi

flc

f*
f"

6-21.1

6-21.1

6-21.1

6-21.1

6-21.1

6-34.7

25-7

14-?

10-13.0

7-32.1

3-49.0

10-13.0
10-13.0

Sc

Sn

tr

Supernumerary
crescents

egg size
determinant

Extra-crescents and
no star

Extra-crescents and
short wings

Tanaka's double
crescents and
supernumerary legs
Triple crescents
Tr-extra-legs

Flesh

Ferric chloride
positive

female detemining
gene

Fibroin H chain

Fibroin L chain

wingless

Flossy

flimsy cocoon

wingless of k
wingless of n

SDS

SDS

fl
fl

Ge

Fib-H", Fib-H". Fib-H®

Fib-L" Fib-LB Fib-L°®

1992

Kawamura
1988
Genetica 76
195

1992

1963 ,
32,198

1970
17

1959
9 10

Cleghorn

1918
Proc.Zool.Soc.
Lond 133

1959

28, 277
Tazima 1964
The genetics of
the silkworm.
Logos 253pp.

Hyodo and
Shimura
1980
Jap.J.Genet.
55 297
Hyodo et al.
1984
Jap.J.Genet.
59 285
Katsuki 1935
Biol.Zentralbl.
55 361

Banno et al.
2001 J.I.B.S.
70 189

Doira

1973,J.5.8.J.
42 425

1992



fs

Ga

gap

Gb

Gce

ge

Ge

G/

GR

agn

an

gon

Gr

Gr'®
G~
Gre

Gr

Gre

Gr

7-7.0

15-?

12-?

1-14.0

19-19.2

19-19.2

9-22.0

9-22.0

18-?

2-9.9

2-9.9

2-9.9

2-9.9

1-46.4

2-9.9

16

female sterile

Green a

apterous and

rudimentary gonads

Green b

Green c

geometrid

Giant egg

Glossy

Glossy retarded

gooseneck

gooseneck-distinct

undevelopped
gonads

Gray egg

E-16 gray egg
Egg resembling
bird's eye

Green cocoon

collapsing egg

Green egg shell

Light gray egg

Gb

Ga

7.8

gn

cf

Ge?

1943
14 283

1941
10 347

1992

1941
10 347

1937

5 1
1936
7 265

1943
11 499

1952
576

pp.

1979
23 100

1974

43 337
1985
54 243

1987
57
75

1919
316pp.

1947
S.IS8.2 4
1947
S.1S.,2 4
1947
S.IS8.2 4

1958
16 499

1943
11 509

1947
S.IS.2 4



gr-r

Gr<’

Gr<?

ha

hal

Hb

Hc

la

ler

Ict-A

let-D

Ict-E

les

Ign-1

-G

2-10.5

2-9.9

2-9.9

15-?

9-16.2

9-22.1

2-26.7

19-29.1

22-3.3

6-28.6

recessive grey egg

Gray egg X-1

Gray egg X-2

Hibernating

perforated a

hare lip

Perforated b

Perforated c

Yellow inhibitor

Dominant chocolate

Crescent
suppressor

Chymotrypsin-inhibi
tor protein A

chymotrypsin
inhibitors D

chymotrypsin
inhibitors E

Integument

esterase

Inhibited green 1

Inhibitor of light
gray egg

Gr<’

H-1,H-2,H-3
Hs

Hb Hc

ha )

ha )

F.M,S,R,n )

F,S )

IesA, IesB, lesC.les?

lesAB, les*®

I-Gn1)
G+

1993
15 550
1958
198
1958
198
1942
13 114
1932
1 45
1964
12 46
1932
1 45
1932
1 45
1938
13 285
1948
16 60
1943
14 69
1996
65 334
1996
65 334
Fuijii et al.
1996 J.S.S.J.
65 385
Eguchi
Yoshitake
1966 Jap
J.Genet. 41
267
1962
31 239
1947

SIS 2 4



i-lem

Isx

Isx-2

ki

ki-2

ki

kit

kmt

-10

-11

1-124

-19

I-72

l-a

Lan

2-32.5

10-36.1

9-16.2

11-25.4

6-29.7

19-?

6-29.7

6-29.7

4-15.3

11-33.4 10

11-27.0 11

24- lethal124

19-? 19

21-17.9

inhibitor of lem
inhibited purple
sooty plain yellow
inhibitor

Intersexuality

Intersexuality-2

Knobbed

kidney

kidney2

kidney of Chikushi

kidney of
Tamazawa

Knob of Malpighian

tubule

Multilunar

lethal 10

lethal11

lethal124

lethal 19

lethal 72

lethal a

Lanky of Tsuijita

lem

FT

Isx

ki

ki

124

1961
30 253

1959
28 184

1971
40 107

1995
28

2004
74 34

Toyama 1912
Biol.Zentralbl.
32 593

1932
3 316

1993
15
557

1973
4 74

1942
14 161

1927
1 266
1947
Jap.J.Genet.
22 84

1986
56 56

1977
8 70
1947
S1S.,2 4
1941
16 111

1977
46 521



I-b

I-be

I-bk

I-bl

I-br

I-br?

LCa

I-d

I-db

lem

lem'

les

I-hb

Lk

-k

I-li

Lm

I-m

1-46.0

9-34.3

9-34.3

4-15.3

4-15.3

3-0.0

3-0.0

14-?

11-39.6

6-38.8

27-36.3

1-2.0

3-10.8

Lk

lethal b

brown egg lethal

blastokinesis lethal

bluish egg lethal

lethal brown

lethal brown

Caltrop-type
multilunar

brown-spotted
caltrop

dark-spotted egg
lethal

dark-spotted egg
lethal b

lemon

lemon lethal

light eye-spot
hibernating egg
lethal

Lanky

lethal k

lethal last instar
larva

Late maturity

lethal m

I-br

B1

Lan

1941
16 111

1925
33 964

1927
299
458
1927
299
458
1971

76
1992
1971
40 97

1992
18 173

1925
33 964

1930
2,179

1917
25 85

Tsujita 1955

Jap.J.Genet.
30 107
1959
17
171
1927
299
458
1958
27 24
1934
8 473
1995
65
72
1926
281
155
1940

11 34



Lm

I-mn

I-mo

I-n

I-ne

I-n

I-nl

Lp

Lp-c

I-r

I-rb

l-sg

I-sp

lu

1-2.0

19-

12-0.0

1-7

12-0.0

15-33.1

20-6.2

11-31.1

12-2?

16-0.0

4-15.3

early maturity

monster lethal

mosaic lethal

lethal
non-diapausing egg

non-ecdysial lethal

lethal
non-diapausing egg
of Hasimoto

newly hatched
larvae lethal

Lipoprotein
complex

Lipoprotein carrying
carotenoid

red egg lethal

red egg lethal b

lethal slowly

growing larvae

lethal-spindle egg

lustrous

Deep colored
multilunar

I-n

-2

Morohosi
1957
Physiological
studies on
moltism in
Bombyx mori
Japan society
for the
promotion of
science 202
pp. Tokyo

1930
2,179

1995
65 76
1968
23 35
1952
27 231

1981 90
677

1988

58 53
Gamo 1978
Insect
Biochem. 8
457

1925
33 964

1930

179
1988
58
54
1952
21 122
1962
18 35

1930
5 111
1958



l-w2

ma

mal

mb

mbs

mf

mf-2

mgr

min

mo

mod

mo-t

mp

4-28.4

6-24.1

6-24.1

4-30.1

12-39.8

6-30.0

2-10.0

18-41.5

11-27.4

2-41.3

11-54.0

lethal white-rot egg

lethal white rot egg
2

Trimolting

Pentamolting

mustache a

malformation

mustache b

body segment
monster

moniliform

moniliform silkworm

mottled gray

mildewed stripe

melanism

hereditary mosaic

dimolting

mosaic of tanaka

micropterous

ma

mf

80

1958
25 1

1981
83 117

Toyama 1912
Biol.Zentralbl.
32 593

1919
27 256

1943
14 206

1949

25 71
1943
14 206

1999
19 4

1981
50 10

1999
19 1

1984
53 531
1972

26 47
1961
30 389

Goldschmidt
Katsuki 1927
Biol.Zentralbl.
47 45

1980
49 347

Kawaguchi et
al. 2001
J.AB.S. 70
193
1947b
22 9
1953
4
24



ms

mse

mse-2

msn

ms

mst

mu-oa

mus

nb

Nc

Nd

Ndb

Nd"

Nd-s

Na-t

nfad

Ng

Nid-1

12-5.5

19-45.8

12-5.5

13-40.4

11-?

22-28.5

19-31.2

6-22.5

25-0.0

25-0.0

14-19.2

T(23;25)

25-?

12-21.8

17-31.1

oal

Nc

multistars

segment monster

segment monster 2

new multistar

small multistars

multistar of Tsujita

mutator of oal

susceptibility to
muscardine

minute wing

narrow breast

No crescent

Naked pupa

Naked b

Naked pupa of
Hasimoto

Sericin cocoon

Naked-t

non-feeding on
artificial diet

No glue

Non-infectious to
densonucleois virus

6 10
ms
6 10
oa of
i-oal
mp
50
Nd
L
Nd (25-0.0) 25
23
(DNV-1)

1927

35 184
1969

17 15

1949
58 94

1954 29
156
1963
11 29

1997
17 8

1990
60 45

1961
17 155

1977

47 27
1953
22 1

1944

15 182
1951
20 232

1951
20 232

1956
215
1963
32 195

Banno et al.

1993

Hereditas

118 259
1983
52 330

1953
22 51

1999
69
46



NI

nlw

nm

nm-b

nm-d

nm-f

nm-g

nm-i

nm-is

nm-k

nm-m

nm"

14-35.2

14-35.2

14-35.2

11-13.8

2-281

9-16.3

2-0.0

17-39.1

26-30.6

10-?

4-26.8

13-27.9

11-13.8

0-3.0

No lunule

No lunule 1 NI

No lunule 2

non lepis wings

non-molting

non-molting b

non-molting dwarf nm

10

non-molting of f

non-molting glossy  nm

non-molting of
Ishiko

non-molting of f

non-molting
ishihara

non-molting of nm
Matsuno

non-molting of nho  nm

sex-linked
non-molting

NI

MNU

nm

1925

210

Tsujita 1959

Annu.Rep.Natl.

Inst.Genet.Jap.
9 13

Tsujita 1959

Annu.Rep.Natl.

Inst.Genet.Jap.
9 13

1991
17
186
1930 6
188
1985
54 227
1984
53 427
1993
63
93
1987
57
74
1989
58 234
2000
1 4
Banno et al.
1995
J.S.SJ. 64
219
1983
52 348
1991
33 72
Banno et al.
1997 J.S.S.J.

66 351



Np

Nps

nsd-1

nsd-2

nsd-z

o-1156

oa

062

oal

0a’

obl

Obs

obt

obt”

11-32.7

3-2.2

21-8.3

17-24.5

15-2?

14-42.2

14-42.2

2-29.7

14-42.2

18-6.2

7-21.0

7-21.0

115

21

oal

Non-preference

Non-preference
Shokei

non-susceptibility to
densonucleosis
virus type-1

nonsusceptibility to
DNV-2

non-susceptibility to
densonucleosis
virus type-1

translucent J-115

oily 21

translucent E-5

aojuku translucent

aojuku translucent
2

oal mottled
translucent

variegated oa

black translucent
Dominant obese
translucent

mottled translucent

B8

new mottled
translusent

lem

mu-oal

o

oal

onm

Tazima 1954
Bull.Interntl.Silk
Assoc. 20 27

1989
37 13

1991
60 384

Ogoyi et al.

2003 Insect
Mol. Biol. 12
117

1988
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