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Fig. 1. Model curves to illustrate the distribu-
tion in yield of families derived from
untreated (——) and radiation-treated
(- -~ -) material in a self-pollinating
species. (Gaul, 1964)
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Table 1. Released or approved varieties improved by mutation breeding method.

Variety name

Breeder’s name|Country & year[Parent variety|

Mutagen

treated Characters improved

Bread wheat

Els K. Hoeser, Germany, 1960 ErliX (Licht X-ray, 1.3X Short straw, lodging resistance,
K. Wenisch frih X Tr. 2.5kR good baking quality
Carthlicum)
NP 836 M. S. . India, 1961 NP 799 X-ray, 16kR High yield, early maturity, leaf
Swaminathan rust resistance
Sinvalocho E.A. Favret, Argentina, 7-ray, 20kR Resistance to black stem and leaf
Gama G. Ryan 1962 rust
Lewis Mo. Agr. U.S.A. 1964 Mo. W6185 Thermal Lodging resistance, early matu-
Expt, Sta. neutron rity, high yield
Stadler Mo. Agr. U.S.A. 1964 Mo, W6243 Thermal Early maturity, stiff straw, good
Expt. Sta. neutron yielding ability, soft quality
grain, disease resistance and
winter hardiness
Sharbati M. S. India, 1967 Sonora 64 7-ray, 20kR Amber grain color (preferred in
Sonora Swaminathan India), short straw, early matu-
rity, high protein
Zenkouzi- M. Toda, T. Japan, 1969 Igachikugo- p-ray Early maturity, short straw, high
Komugi Nakada, S, Oregon yield
Miki, T.
Tsukada
Novosibirskaia I, V, Cherny USSR, 1969 r-ray, 5kR  Lodging resistance, good baking
67 quality
Sirus K, Hoeser, Germany, Weihenst, — Lodging resistance, good baking
K. Wenisch 1969 stamm NohaX quality
Stamm GZ Ho
LiHe
Durum wheat
Castelporziano G, T. Scara- Italy, 1968 Cappelli Thermal Lodging resistance, good yielding
scia~-Mugno- neutron, 8, 38 ability
£za, A, Bo- X10'%/cm?
zzini, C. Mo-
sconi
Castelfusano G, T. Scaras- Italy, 1968 Cappelli Thermal Lodging resistance, good yielding
cia-Mugnozza, neutron, 1. 05 ability
A, Bozzini, X101/cm?
C. Mosconi,
° F. D’Amato
Castel del G.T. Scaras- Italy, 1969 Garigliano Fast neutron, Lodging resistance, good yielding
Monte cia~ Mugnozza 100 reps ability
Creso A, Bozzini, Italy, 1974 CpB144 X Fast neutron, Lodging resistance, high yield,
C. Mosconi ((Y54-NIOB) 100 reps leaf rust resistance, good kernel

XKCP-63) XT¢c3

quality
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Variety name

Breeder’s name/Country & year

Parent variety

Mutagen

treated Characters improved

Mida

Tito

Barley
Jutta

Vienna

Balder J

Pallas
Mari

Pennrad

Allasch

Diamant

Milns Golden

Promise

Amei

Luther

Hellas

Kristina

Denar

Midas

AMETYST/
HE 4646

Rupal

A,
C.

Bozzini,
Mosconi

D. Bagnara,
L. Rossi, G,
Porreca

N, Mews

H. Hinsel

R. Manner,
0. Pohjan-
heimo

A. Gustafsson
A. Gustafsson

R. P. Pfeifer,
R.I. Schein

R.P. Pfeifer,
R.I, Schein

J. Bouma

David Milns
Co. Ltd.

K. Von
Rosenstiel

R. A. Nilan

A, Hagberg

A, Hagberg

David Milns
Co, Ltd,

Plant
Breeding Sta,

Sweden Seed
Association

Italy, 1974

Italy, 1975

Germany, 1955
Austria, 1959

Finland, 1960

Sweden, 1960
Sweden, 1960
U.S. A., 1963

Germany,
1963

Czechoslo-
vakia, 1963

U.K., 1966

Germany, 1966

U.S.A., 1967

Sweden, 1967

Sweden, 1969

Czechoslo-
vakia, 1969

U. K., 1970

Czechoslo-
vakia, 1972

Sweden, 1972

CpB144 X Fast neutron, Lodging resistance, high yield,
((Y*54-NIOB) 100 reps leaf rust resistance, good kernel
XCP-63) XTc3 quality .

Castelporziano Fast neutron, Lodging resistance, good yielding

XLakota 100 reps ability, stem rust resistance

Peragis X-ray, 5kR High yield, lodging resistance,

mittelfrithe II winter hardiness

Probstdorfer X-ray, 9. 4kR High yield, high kernel weight,

Vallkorn VK41 resistance to lodging and mildew

Balder X-ray, 6kR High yield, resistance to drought
and ear sprouting

Bonus X-ray,7. 35kR Stiff straw

Bonus X-ray, 20kR Early maturity, stiff straw

Hudson Winter hardiness

(Haisa IX — Straw stiffness

(Imperial X

H204)) X

Svalof

erectoides 12

- X-ray, 10kR High yield, short culm, good

malting quality, lodging resis-
tance

Maythorpe  7-ray, 6- Short and stiff straw with high
24kR yield and good malting quality,
but mildew-susceptible
(Haisa IX — Straw stiffness
(Imperial X
H204)) X
Svalof
erectoides 12
Alpine dES, 0.0038M Short culm, high yield, lodging
for éJ, 5hrs, at resistance with heavy fertilization
30°
PallasXHerta — Resistance to lodging and straw
breakage, high yield with heavy
fertilization
DomenXMari — Resistance to lodging and straw

breakage, high yield, outstanding
malting quality

Celechovicky X-ray High yield

XBavaria

Milns Golden — Short and stiff straw, erectoides
Promise habit, mildew resistance
VoldagsenX — High yield, stiff straw, mildew
(Domen X resistance, large grain, fmedium
(Valticky X malting quality

Hanacky

Jubiel)) X

Diamant

PallsXRupee — Short culm, resistnce to mildew

and sprouting
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Variety name (Breeder’s name[Country & year|Parent variety xg;feg;n Characters improved
Eval Sweden Seed Sweden, 1972 MariXx — Straw stiffness, ' early maturity
Association Birgitta high yield, large grain,
Ametyst —_ Czechoslo- Cross with — High yield
vakia, 1972  Diamant
HANA/HE Plant Czechoslo- AlsaX — High yield, short culm, lodging
498 Breeding Sta, vakia, 1973 Diamant resistance, good malting quality
FAVORIT/ Plant Czechoslo- Diamant X —_ High yield, short culm, resis-
HE 481 Breeding Sta. vakia, 1973 Firl, Union lf{ance to lodging and straw brea-
age
Trumpf Inst, fiir Germany, 1973 DiamantX — Short culm, lodging resistance,
Getreidefor- several other mildew, stripe and leaf rust
schung sources of resistance, high yield
disease
resistance
Favorit Inst. fir Czechoslo- Cross with - High yield
Getreidefor-  vakia, 1973  Diamant
schung
HANA Inst, fir Czechoslo- Cross with — High yield
Getreidefor-  vakia, 1973  Diamnt
schung
Fuji 2-jyo I Kirin Brewery Japan, 1974  Fuji 2-jyo 7-ray, 5-bro- Lodging resistance
Co. Ltd, & modeoxyuri-
H. Yamaguchi dine+1kR
Blazer R.A. Nilan, U.S A., 1974 Induced Thermal Increased alpha amylase, shatte-
C.E, Muir, recombinant neutron ring resistance, straw strength,
A.]. Lejeune high yield
Boyer R.A. Nilan, U,S A., 1974 Induced Thermal Early maturity, _high yield,
C.E, Muir, recombinant neutron winter hardiness, large grain,
A.J. Lejeune straw strength, short culm
Senat Sweden Seed Sweden, 1974 PallasXxHellas — Straw stiffness, sprouting resis-
Association tance
Salve Sweden Seed Sweden, 1974 MariX — Large and plump kernel, stiff
Association Birgitta straw, high yield, mildew resis-
tance
Minsk Sweden Seed USSR, 1974 Viner 7-ray Lodging resistance, ligh yield,
Association good milling and brewing quality
Bangsa 6 Y.S. Kim, Korea, 1974  Bangju, Thermal Early maturity, short culm,
K. Y. Park, naked barley neutron lodging resistance, high yield
D. K, Lee,
I.H. Kim
Deawn R.S. Albre- U.S.A., 1975 Cross with — Short culm, early maturity
chtsen, W, G, Bonneville 70
Dewey
Nadja Inst, fir Germany, 1975 DiamantX - Short culm, lodging resistance,
Getreidefor- several other mildew, stripe and leaf rust
schung sources of resistance, high yield
disease
resistance
Hankkija’s E. 1. Kivi, Finland, 1975 Ta 7990 (a  X-ray Very stiff and short culm, high
Aapo (Hja M. Rekunen 4615X Staller yield
4003) 1)
Hankkija’s E. I. Kivi, Finland, 1975 MariXOtra - Stiff and short culm
Eero (Hja M. Rekunen
4715)
Atlanta J.D.E. Canada, 1977 (Anoidium/ ~ Lodging resistance, high yield
Sterling Montcalm 3/2
Herta/Br
M57./754/3) X

ellas
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Variety name |[Breeder’s name|Country & year|Parent variety| Mﬁ;fe%en Characters improved -
Rice
SH 30-21 H.W. Li Taiwan, 1957 X-ray High yield, short growing period
KT 20-74 H. W, Li Taiwan, 1957 X-ray High yield, short growing period
YH 1 H W, Li Taiwan, 1963 Taichung No, X-ray High yield, short growing period

1XSH 30-21
Reimei K. Toriyama, Japan, 1966  Fujiminori r-ray, 20kR Short culm, lodging resistance
I. Futsuhara with heavy fertilization, cold
tolerance to early stage
PARC 1 IS, Santos, Phillippines, IR-8-288-3  7r-ray, 40kR Narrow and long grain with less.
J.V. Elec, L. 1970 chalky areas
M. Verano-
Brewbaker,
A.B
Ascension
PARC 2 1.S. Santos, Phillippines, IR-8-288-3  7-ray, 40kR Early maturity, slightly narrow
J. V. Elec, 1970 and much long grain with less
L.M, Verano- chalky areas, good eating quality
Brewbaker,
A.B
Ascension
Hybrid S, 8. Saini India, 1973 Jhona 349X  7-ray, 50kR Short culm, high yield, high
Mutant 95 Taichung protein
Native~1
Fulgente A. Tinarelli Italy, 1973 Maratelli r-ray, 25kR Blast resistance, high yield
Kagahikari T.H. Keyama Japan, 1973  KoshihikariX — Early maturity, good grain qua-
et al, Fukei 72 lity and taste
Hayahikari T. Hirano et Japan, 1976  ReimeiX - Lodging resistance
al, Toyonishiki
Akikikari H. Sato et al. Japan, 1976 goyonishikix — Short and stiff culm, high yield
eimei
Calrose 76 J.N. Ruger, U.S.A,, Calrose y-ray, 25kR  Short culm
M., L. Peterson, 1976
C.H. Hu,
W.F. Lehman
RD 6 P. Kham- Thailand, 1977 Khao Dawk 7-ray, 20kR Glutinous endosperm, blast resi-
banonda, Mali 105
A, A, Sariga-
butr,
S. Awakul
Kashmir M. Afsar Pakistan, 1977 Basmati 370 7-ray, 25kR Early maturity, high yield
Basmati Awan, G,
Bari, A, A.
Cheema, M.
Akbar
Fujihikari K, Fuji Japan, 1977 ((Fukei 71X} — Season neutral, ripening within,
Fukei 67) X Ca. 100 days, most suitable in
Koshihikari) tight crop rotation
XRI 151
Irat 13 LR.AT. Ivory Coast, &3X83 7-ray, Short culm, lodging resistance
. 1978 Chronic

irradiation
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Variety name |Breeder’s name|Country & year|Parent variety| g'lg;fegde n Characters improved
Oat
Florad W, H. U.S.A., 1959 Floriland Thermal Stem rust resistance, superior
Chapman, neutron grain quality, straw stiffness
H.H. Luke,
A, T, Wallace
Alamo-X I.M. Atkins, U.S.A., 1961 Aloma X-ray, 25kR Resistance to Victoria blight and
M. C, Futrell, crown rust
Q.J. Raab
Florida 500 D. Sechler, U.S.A., 1965 Floradx X-ray, 25kR Agronomic type combined with
W.H. Coker 58-7 rust resistance
Chapman
Florida 501 D. Sechler, U.S.A., 1967 FloradxX — Agronomic plant and kerinel type
W. H. Coker 58-7 combined with crown rust resis-
Chapman tance
Rye
Hankkija’s E. Varis Finland, 1975 Vjatka — Winter hardiness, short and stiff
Jussi (Hja straw, good guality
9900)
Soybean
Tainung Y.W. Cheng Taiwan, 1962 — Thermal Vigorous, dropping _resistance
No. 1(R) neutron with long branch and high yield
‘Tainung Y. W. Cheng Taiwan, 1962 — X-ray Vigorous, dropping resistance
No, 2(R) with short internode, large seed,
adopted to acid or alkaline soil
Raiden M. Ishikawa Japan, 1966 Nemashirazu 7-ray, 10kR Early maturity, short stem, high
et al, yield, nematode resistance
Raiko M. Ishikawa Japan, 1966 Nemashirazu 7-ray, 10kR Early maturity, short stem, lod-
et al, ging resistance
KEX-2 S.H. Kwon, Korea, 1973 Keumkang- X-ray, 24kR Early maturity, high yield
K.H, Im Dai-Rip
Pea
Stral-drt O.E.V. Gelin Sweden, 1954 Kloster X-ray, 15kR Vigorous development, high and
stable yield
Vikram(TGI) Bhabha Atomic India, 1973 - Spanish X-~ray, 75kR Large seed, early maturity, high
Research improved oil content, high yield
Center
Haricot bean
Saparke 75 S.G. USSR, 1967 Tzanava-3  r-ray, 7kR  High yield, high stem (mecha-
Tedoradze nical harvesting possible), resis-
tance to bacterial diseases
‘Navy bean
Sanilac A L. U.S.A., 1956 Michelite X-ray Bushy type, early maturity,
Andersen, resistance to alpha, beta and
E,E, Down gamma races of Colletotrichum
lindemuthianum and bean com-
mon mosaic virus 1 and 123,
tolerance to wilt or white mold
Seaway AL, U.S.A., 1960 Michelite X-ray Upright bushy type, resistance
Andersen, to bean common mosaic races 1,
M, W, Adams 15 and 123
Gratiot AL, U.S.A., 1962 Michelite X-ray Bushy type, early maturity,
Andersen, resistance to bean common mosaic
M. W, Adams virus 1, 15 and 123, high protein
content
Beafarer M. WAdams, U.S.A., 1967 Michelite X-ray Very early maturity, bushy type,

A. L. Andersen,

resistance to alpha, beta, gamma
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Variety name |Breeeer’s name[Country & year[Parent variety i\x/'lgatfegden Characters improved
races of Colletotrichum lindemu—
A. W, Saettler thianum and bean common mo-—
saic races 1, 15 and 123
String bean
Universal — Germany, 1950 Granda X-ray, 300R Early maturity, high vyield,
resistance to Colletotrichum lin-
demuthianum
Unima — Germany, 1957 GrandaX — Resistance to Colletotrichum lin-
Universal demuthianum and Pseudomonas
phaseolicola
Bean
Alfa A, Hanisova, Czechoslo- Black bean EMS, (.2% High yield, high protein content,
M. Hanis, vakia, 1972 early maturity, resistance to Co-
V. Nemec, lletotrichum lindemuthian]tm,
H. Slavickova, good cooking quality, white seed
I. Branzovsky color
Peanut
N.C. 4-X W.C. Gregory U, .A., 1959 N.C. 4 X-ray Tough hull, high yield, good
quality
Colorado J. Pietrarelli Argentina Colorado X-ray, 20kR High yield, high oil content
Irradiado de Cordoba
Castor bean
Aruna L.G. Kulkarni India, 1969 — Thermal Very early maturity, high yield
neutron
Sowbbagya L.G. Kulkarni India, 1976 ArunaXdwarf Thermal Dwarf type, non-shattering
(157-B) mutant of neutron
HC-¢6
Spring rape
Regina varraps Sweden Seed Sweden, 1953 Svaldf’s X-ray, 35kR High yield, high oil content
elite A Association Regina
Regina varraps Sweden Seed Sweden, 1962 Svaldf’s X-ray, 45kR High yield, high oil content
elite F Association Regina
Pearl millet
New Hybrid B,R. Murty, India, 1974 Male sterile 7-ray, 35kR Mildew resistance
Bajra 5 (NHj; S.C. Pokhriyal inbred line
5) Tift 23A
Flax
Redwood 65 E,N, Larter Canada, 1965 Redwood X-ray High oil content
Hot pepper
MDU, I T. Nadu, India, 1976 K. I, r-ray Compact plant type, high yield,
R, S, high capsicine content
Ramalingam
Peppermint
Todd’s M.J. Murray U.S, A,, 1971 Mitcham Thermal Verticillium wilt resistance, dark
Mitcham neutron green herbage color, small lea-
ves, erect and less branched
plant type, early maturity
Murray M.]J. Murray, U.S. A., 1976 Mitcham Thermal Verticillium wilt resistance
Mitcham A .M, Todd neutron
Mustard
Primex Sweden Seed Sweden, 1950 Svaléf’s white X-ray, 35kR High yield, high oil content

Association

Mustard
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Variety name [Breeder's name{Country & year|Parent variety| xgxg‘f n Characters improved
Seco Sweden Seed Sweden, 1961 PrimexX —_ High yield, high fat content,
Association Rumanian early maturity, stalk stiffness,
white mustard shattering resistance
Trico Sweden Seed Sweden, 1967 Primex — High yield, high oil content
Association
RIM 198 K.S, Lobana India, 1975 RL18 — High yield, high oil content, late
maturity
Tobacco
Chlorina F; D. Tollenaar Indonesia, 1934 Vorstenland X-ray Pale color, good quality of leaf
Apple
McLntosch K.O. Lapins Canada, 1970 McLntosh 7-ray Improved skin color, resistance
8F-2-32 to Podosphaera leucotricha and
Venturia inaequalis
Cherry
Compact K.O. Lapins Canada, 1964 Lambert X-ray True dwarf variety (1/4 to 1/5
Lambert size of normal cherry)
Early K.O. Lapins Canada, 1970 Blenheim Thermal Early maturity, pollen self in-
Blenheim neutron compatibility
Peach
Magnif 135 L.B.C. de Argentina, Magnif 43 Chronic irrad. Big fruit with deep red skin
Terraciano 1968 in 7-field color, early maturity
Lespedeza
Hi-way E. Donnelly ~ U.S.A., 1971 Sericea Thermal Compact, fine-stem, leafy, high
Lespedeza neutron tillering and seedling vigor
Rose
Desi H. Rupprecht Germany Gloria Dei X-ray, 3kR Intensive coler, dark red stripe
on yellow petal
Permoser VEG, Germany, 1970 Kordes X-ray, 1.5kR More intensive color of petal
Saatzucht Perfect margin
Dnesden
Baumschulen
Carnation
Uconn White G.A.L. U.S.A., 1962 White Sim  y-ray Few ray flower, “holds® long
Sim No. 1 Mehlquist after cutting
Sim Feut Pereau-Leroy France, 1972 Sim y-ray, 500R. Large yellow flower with broad
Follet s Jacqueline red stripe ‘
Cadarache
Chrysanthemum
Izetka H. Jank Germany, 1962 Barbarossa ~ X-ray, 2.5kR Bordeau-red with bright yellow
Képenicker center, windflower-shaped petals,
Barbarossa good stem, slightly susceptible to
Goldkissen spray
Izetka H. Jank Germany, 1962 Barbarossa ~ X-ray, 2.5kR Dull:red with yellow center,
Képenicker windflower-shaped petals, good
Barbarossa stem
Rotstern
Izetka H. Jank Germany, 1962 Batbarossa ~ X-ray, 2.5kR Red-bronze color, incurved type,
Képenicker 15cm flower diameter
Bronce Vogue
Izetka M. Kunth Germany, 1964 Izetka, X-ray, 2.5kR Yellow bronze, ray-shaped pe-
Herbstgold Kopenicker tals, sturdy stem, 20cm flower
Rayonnante diameter
Dr. X ‘P;‘.IC. Céalmdall, U.S.A., 1966 Dr. Dave X-ray, 1.2kR Dark purple-red flower color
.J. Clore,
R. A. Nilan
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Variety name |[Breeder’s name}Country & year|Parent variety

Mutagen
treated

Characters improve d

Izetka
Filmstar
Bronce

Izetka
Marienhaim
dunkelrosa

Izetka
Marienhaim
cremeweiss

zetka
IMarienhaim
hellgelb

Dahlia

Gracieuse

Selection

Rotonde

Ornamental

Holland
Jubilee

Progression

Rosy Mist

Autumn
Harmony

Explosion

The Governor

Dutch Visit

Temptation

Streptocarpus

Purple Nymph
Mini Nymph
Blue Nymph

Netta Nymph

H, Jank

H. Jank

H. Jank

H. Jank

C. Broertjes,
J. M. Ballego,
Fa. Ballego

C. Broertjes,
J.M. Ballego,
Fa. Ballego

C. Broertjes,
J. M. Ballego,
Fa. Ballego

C. Breortjes,
J.M. Ballego,
Fa. Ballego

C. Breortjes,
J. M. Ballego,
Fa. Ballego

C. Breortjes,
J.M. Ballego,
Fa. Ballego

C. Broertjes,
J. M. Ballego,
Fa. Ballego

C. Broertjes,
J. M. Ballego,
Fa, Ballego

C. Broertjes,
J. M. Ballego,
Fa, Ballego

C. Broertjes,
K. Maarse

C. Broertjes

C. Broertjes

Inst, Atom,
Sci, Agr,

Inst. Atom,
Sci, Agr,
Inst. Atom,
Sci, Agr,

Inst. Atom,
Sci, Agr,

Germany, 1966 Filmstar

Germany, 1966 Izetka

Marienhaim

Germany, 1966 Izetka

Marienhaim

Germany, 1966 Izetka

Netherlands,
1966

Netherlands,
1966

Netherlands,
1966

Netherlands,
1966

Netherlands,
1967

Netherlands,
1967

Netherlands,
1967

Netherlands,
1967

Netherlands,
1967

Netherlands,
1968

Netherlands,
1968

Netherlands,
1968

Netherlands,
1969

Netherlands,
1969

Netherlands,
1969

Netherlands,
1969

Marienhaim

Salmon Rays
Salmon Rays
Salmon Rays
Salmon Rays

Arthur
Godfrey

Arthur
Godfrey

Arthur
Godfrey

Arthur
Godfrey

Arthur
Godfrey

Authority

Arthur

Godfrey

Arthur
Godfrey

Constand
Nymph

Constand
Nymph
Constand
Nymph

Constand
Nymph

X-ray, 2.5kR Bronze color,

6-8 flowers per
stem, sturdy and dark green

foliage

X-ray, 2.5kR Dark pink, 20cm flower diameter,

X-ray,

6-8 flowers per stem, weather

resistance

2.5kR Cream white, 20cm flower dia-

meter, 6-8 flowers per stem,
weather resistance

X-ray, 2.5kR Bright yellow, 20cm flower dia-

meter, 6-8 flowers per stem,
weather resistance

X-ray, 1-4kR Violet mauve colored spider-
cactus type

X-ray, 1-4kR Large bloom, long stem

X-ray, 1-4kR Vivid color-true pink flowering
with large bloom

X-ray, 1-4kR Apricot-colored flower with large
bloom

X-ray, 1-4kR Light orange throughout, firm
and regular bloom

X-ray, 1-4kR Brick red throughout

X-ray, 1-4kR Empire rose throught

X-ray, 1-4kR Cadmium-orange with - scarlet
center

X-ray, 1-4kR Blood-red with bright yellow c2n-
ter, massive bloom, full at center
and having a very fine habit

X-ray, 2kR Bloom 18cm diameter, plant 150
cm tall, deep copper-red flower
color

X-ray, 2kR Orange-red flower color, bloom
30cm diameter

X-ray, 2kR  Dark lacquer-red color, giant
flower

X-ray+- Large and purple flower color,

colchicine sturdy plant

X-ray Compact growth, very frez fio-
wering

X-ray Light blue flower color, fine
plant growth

X-ray Dark blue netted and picotee

flower, extremely free flowering
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Variety name |Breeder's name|Country & year|Parent variety x:;fegden | Characters improved
Cobalt Nymph Inst, Atom, Netherlands, Constand X-ray Compact plant, dark blue flower,
Sci. Agr. 1969 Nymph tetraploid
Violetta F. Walther Germany, 1977 Constand X-ray, 3.4kR Dark lilac colored flower, light
Nymph green leaf
Kefora F. Walther  Germany, 1977 Constand X-ray, 3.4kR Long stem with high number of
Nymph small and dark-blue flower of
changed shape
Mutara F. Walther  Germany, 1977 Constand X-ray, 3.4kR Compact plant with short leaf
Nymph and stem, flower “papilionaceous”
dark-blue
Antirrhinum
Juliva E. Knapp Germany, 1961 A, Divaricata X-ray Altered flower shape
Bright G A, U.S. A., 1966 A. Divaricata X-ray Altered flower shape
Butterfly Goldsmith
Madame G. A. U.S.A., 1966 A. Divaricata X-ray Altered flower shape
Butterfly Goldsmith
Little Darling G, A, U.S. A., 1966 A, Divaricata X-ray Altered flower shape
Goldsmith
Begonia
Turo D. Doorenbos Netherlands, LeuchtfeverX X-ray, Flower more vivid
1973 B. Socotrana 1.5-2.5kR
Tiara D. Doorenbos Netherlands, LeuchtfeverX X-ray, Yellow flowering
1973 B. Socotrana 1.5-2.5kR
Begonia Rex
‘Gin-Sei K. Japan, 1976 Winter Queen 7-ray, 10kR  More showy leaf color
Shigematsu,
H. Matsubara,
M, Oka
Ryoku-Ha H. Matsubara, Japan, 1976 Winter Queen y-ray, 10kR More fine wave-volute leaf figure,
K. ozone sensitive habit
Shigematsu,
Suda
Begonia Masoniana
Orange-Iron  H. Suda, Japan, 1976 Iron Cross  y-ray, 0.5kR More soft-warm color, very soft
H. Matsubara impressionable plant
Mini~-Mini- H. Suda, Japan, 1976  Iron Cross y-ray, 1kR  Pretty and dwarfish plant
Ison H. Matsubara
Big-Cross H. Suda, Japan, 1976 Iron Cross y-ray, 3kR  Large leaf of unequal heart form
H. Matsubara having large cross-shape figure
with bright purple-brown color
and very strong plant
Kaede-Iron H. Suda, Japan, 1976  Iron Cross y-ray, 10kR Large leaf of irregular and pen-
H. Matsubara tagonal form having large cross-
shape figure with subdued red-
brown color and very strong
plant
Abelia Grandiflora
Mei-Fu- H. Suda, Japan, 1976  Hanazono- r-ray, 3kR  More fixed variegated plant of
Hana- H. Matsubara Tsukubane- deep green having blightly yellow
Tsukubane- Utsugi color in margin of leaf and very
Utsugi dwarf, bright variegated leaf in
the four seasons
Azalea
Enzet-Rolko  H. Streitberg Germany, 1959 Ernst Thiers X-ray, 2kR  Small petal resulting in elegant

flower. dark color
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Variety name |Breeder’s name|Country & year|Parent variety! It\f:atfgfn Characters improved
Enzet-Rokola H, Streitberg Germany, 1969 %me John X-ray, 5.5kR More intense flower color
aerns
Mrs. R, de R, de Loose Belgium, 1972 de Wael'o X-and 7-ray Flower color change from blue-red
Loose Favorite wiéh white edge towards yellow-
re
Adinda R. de Loose Belgium, 1972 Karl Glaser X-ray Flower color change from blue-
red towards yellow-red
Mira R. de Loose Belgium, 1972 Euratom X-ray r-ray Flower color change from blue-
red towards intensive red
Saidjah R. de Loose Belgium, 1972 Euratom y-ray Flower color change from blue-
red towards yellow-red
Pastorale R. de Loose Beigium, 1973 de Wael’s X-and 7-ray Flower color change from blue-
Favorite red with white edge towards
blue-red with very small white
edge
Mevr, R, de R, de Loose Belgium, 1974 de Wael’s X-and y-ray Flower color change from blue-
Loose Favorite red with white edge to yellow-
red with white edge (flavonal
synthesis stopped)
Sierra Nevada R. de Loose Belgium, 1974 de Wael’s X-and y-ray Flower color change from blue-
Favorite red with white edge to yellow-
red with white edge (flavonal
synthesis stopped)
Eroica R, de Loose Belgium, 1974 Knut Erwen X-and y-ray Flower color change from blue-
red towards intensive red
Alstroemeria
Yellow Tiger M.C. van Netherlands, Orchid Flower X-ray Yellow flower color with striking
staaveren 1970 black stripe
Canaria M.C. van Netherlands, Orchid Flower X-ray Yellow flower color
staaveren 1970
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