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ABSTRACT When the type and ratio of male-sterile plants in F; hybrids
collected from several seed companies were investigated, there were differences
in the male-sterile type depending upon region, seed company and variety group.
The differences were inferred due to the easiness in breeding of maintainer line
among the variety groups. American seed companies mainly used petaloid type
male sterility with Imperater group varieties. European companies used brown
anther type male sterility mainly with Nantes group but some companies used
petaloid type also in varieties that were different from Nantes group. Asian
companies (Japan, Korea) used both types with Chantaney and Kuroda group
varieties, but one type was mainly used depending on individual seed company.
Only one type of male-sterility in one variety was observed and the results were
agreed well with other’s results that male-sterility type was determined by
cytoplasm factor. Some breeding lines were backcrossed to both types of
cytoplasm (Sa, Sp) for maintainer line selection. We could select 15 maintainer
lines from 20 lines in petaloid cytoplasm (Sp) and 3 from 4 lines in brown
cytoplasm (Sa). In petaloid cytoplasm, maintainer lines can be selected at
considerably high frequency. But in brown anther cytoplasm, the used materials
are too restricted to tell general frequency maintainer lines.
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Table 1. The frequency of male sterility types in commercial F; hybrid carrots collected

from several countries.

Segregation (MS/MF)

Cultivar Company Country Brown anther  Petaloid
Facet Enza Zaden Netherlands 4/2
Nigelle Enza Zaden ” 1/5
Yaepni Hung Nong S. Korea &2
586 Hung Nong " 16/3
Dabong Seoul ” 1/3
Benibare Yokohamaueki Japan 32
Kantaro Yokohamaueki " 1/2
Hamabeni-No.2 Yokohamaueki ” 4/0
Yuhfuku Yokohamaueki ” /17
Coral II Takii " 2/3
All season cross Takii ” 6/5
Terracotta Takii ” 14/10
Amsdor Clause France 13/0
Ivor Clause ” 4/0
Major Clause i 6/0
Predor Clause " 11/0
Beniyama 0102 Kaneko Japan 1/0
Beniyama 0103 Kaneko i 3/0
Hitomi Kaneko " 3/6
Velox Agri Germany 90
Panther Sluis & Groot Netherlands 3/5
Toudo Vilmorin France 3/2
Mokum Bejo Netherlands 9/0
Carobest Asgrow USA 1
Shinkuroda Cal-Seed " 3/0
Cello King Sluis & Groot Netherlands 4/0
Condor Sluis & Groot ” 6/0
Jaguar " " 5/0
Mark 2 Ferry Morse USA 2/0
Six Pak 2 Harris Moran i 3/0
Prospector Peto " 50
Halley Peto ” 8/0
Estelle Peto ” 3/0
PS 9684 Peto " 4/0
PS 10384 Peto " 4/0
Liberno Royal Sluis Netherlands ¥1
AGX 1000 Agri 7/0
Kohei-gosun Marutane Japan 50
Beni-homare Mikado ” 3/0
Beniizumi NO.2 Watanabae Nouji " 50
Kyokuei gosun Watanabae Nouji " 2/0
Chibabeni gosun Watanabae Nouji " 1/2
Beniizumi gosun Watanabae Nouji " 12
Kinko cross 8 inch w 140 Sakata ” 21
Betarich Sakata ” 15/0
Kanbeni gosun Sakata " 32
Inari FS112-88 Takada ” 14/4
Victoria Hung Nong S. Korea 12/2
Dandy Hung Nong " 24/0
Karos Ya-ae Japan 3/1
Fuyubeni gosun Ya-ae " 2/8
Inca Sun USA 22
Red Indian Yates Australia 7/0
Total 132/67 (66%) 161/26 (86%)

¥, °]&= Chantaney, Kuroda &ffiolA=
petaloid type §4EY AlFY §4o] &0l
S et & 4 gith a2y Y%= o=
AR Wkl Yehged, o9k 22 A5
U3 E FHze] EEHEo| =7] wjio] o}
W7k AU w2bA S48 A% $4
o] o] FFolFa & 4 glrt. 1L} oY
& ABAME FAASS Fe Aol Brhsd
RAe olyth g xI7|\AvoME kR
Bt 29t WHASQ A9 HEEAFRrk
o {EHEE A& Adste] Augst A% 1
kS Blgo] Al FolAA P H MEHEATE R
e 4 F7 A

Table 22] Brown anther type®l td+ {£#)
e Fi, BCy, BCe AlulollXe 7ilts Sk
3H Table 3% Zt}h Table 2, 394 &2
&1, 2 3& 7 /A $48<) Fei(Sa, Sp)
BEo] fAAELE o]& 7ted AoE e
Wtk Table 39 YH(F8)%A#S brown
anther typeS] HHEAR: fIWES 23 e
FHoE FES AMERIE F, MR

Table 114 UYelU= akke] WiE= Sp
g E 5 petaloid@o)x Sa Ml
o= =5 brown anther o2 TE A
Zte] A7KEisa$} Wallace, 1969; Morelock ¥}
Peterson, 1973)$} dx|&}t}. H3h EAM
= WHjFNA RFESEHE & Bl F1 2 Fy
o] Altloll farke Edo] &2 HIEE YE
yE2 ghEdaio] Bolol ke {EkBI(C-line)
S BB Heke] "ol 1, 3Hhe fakkol
AENE AT [EH(C-line) 229 ©]
VestAE EUAd AEAS 72ta gle
2 O A& MSgH & fAeR A

ZAEZ flEQ] AR A AR

A e Aol £ oz A7Hon
H BHA B o) ZE FFo] Fi3} H7) A
A2 3, BE Aol B2 13
Aol 77F A= ¢ F

rlo

o F

b o 2 © [ ff |2 oo K
i

AA 2 FEIAA 9 wuE F2e
AT BEl9 1 HEEbE AN A9 A9
H, A, FEOFEE ANEE AR
glel zol7b YAk F, W= FEIAE
ImperaterA] &%°] tl¥-£o]™ petaloid &<
HEMEAFes 2 ©]-83t9 1L NantesHA #%0
EE 39 FH3|A= brown antherd
o] WS T2 o) &3AAT ol T 4F
3| Akl A NantesAl9] EAd0AM Houe 5

KOR. J. HORT. SCI. TECHNOL. 17(4), AUGUST 1999



Table 2. The degree of easiness on maintainer line selection for carrot varieties in two Amer. Soc. Hort. Sci. 104:635-638.
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386.
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Yeorum-ochon 2 50 22/0 42/0 Morelock, T.E. and C.E. Peterson. 1973.
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