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A Method for Transfer of Ogura Cytoplasmic Male Sterile into
Radish Landraces with High Seed Production Potential

ZHANG Xiao-xue, LIU Yang, SONG Jiang-ping, QIU Yang, WANG Hai-ping, ZHANG Xiao-hui, LI Xi-xiang
( Institute of Vegetables and Flowers, Chinese Academy of Agriculture Sciences/Key Laboratory of Biology and Genetic
Improvement of Horticultural Crops, Ministry of Agriculture/Beijing Research Station of Vegetable Crop Gene Resource

and Germplasm Enhancement, Ministry of Agriculture, Beijing 100081 )

Abstract: The seed production potential of male sterile lines is the main factor affecting hybrid seed
productivity. The lack of early selection method always leads to low hybrid seed yield and unsuitable for
application. A collection of radish landraces with high quality have been developed in China over decades,
but nowadays these germplasms showed characterization declining, cultivation area reducing and scattering.
Hybrid breeding is an effective way to improve the agronomic quality, maintain the cultivation area and expand
the planting region of the landraces. By hybridization using the Ogura cytoplasm with 26 radish landraces, 16
introgression lines were absolute or near absolute male sterile. A osmia pollination and nylon mesh isolation
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method were used to test the seed production potential of the male sterile and maintainer lines of these 16
landraces. The two accessions, Lian-si and May-Red, showed high silique yield in both male sterile and
maintainer plants, with the potential of developing high-seed-yielding male sterile lines. The Red-lanterns, Big-
green-skin and Beautiful-in-heart contain high silique yield plants in male sterile lines while all maintainer plants
showed low yield. Improving the seed productivity of maintainer lines are needed for these three landraces. The
Little-red-robe summer radish and Fu-gou radish produced medium quantity of siliques from both male sterile and
maintainer plants, have application potential if substantial selection can improve the seed yield. The Red summer
radish, Green crisp and three other landraces were proved not suitable to produce hybrid seeds use Ogura-CMS
due to low yield. The Dog-Canister, Jiang-xian-white and Ivory were identified as self incompatibility materials.
This study revealed that the seed yield are differing significantly among varieties and single plants, indicating a
necessary of selecting the high-yielding plant descendants with generations. Thus, this worked reported a simple
and efficient method for screening the seed production potential, which finally resulted in generation of seven

Ogura-CMS radishes with high seed yielding potential.

Key words: radish; landrace; genetic resource; CMS line; pollination; fruit-setting rate
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Table 1 The basic information of radish landraces

G AR KoV EEIZEIAIv
ID Landraces name Origin Selfed generation
IA01 ZIKE b 5 2 T S9
I1A02 LKE b PSS 24 T S9
1A03 HE b WL S12
1A04 EENN WL S12
I1A05 LA WL S13
I1A06 ZH 1L PE%% s11
IA07 DS b Jest S5
IA08 INEERT KRR S8
1A09 E Ve RHEPERBIX S4
IA10 Sp s TR ERART sS4
IA11 FALL LR T s4
I1A12 KREH b YRR S7
IA13 INETHIKEE B YIprEZe5 S4
IA14 YReL B f3 AR S7
IA15 LB HA-F- S3
IA16 ZRKE b SRR, S3
IA17 Y AN P9 P BH S1
IA18 [N i R R AL S1
IA19 P b TRk B s1
1A20 BT R R P S3
1A21 THEE b Wb S2
1A22 EEALIEAR baw Nl s1
1A23 PN WA i S3
1A24 PN TR s7
IA25 T H e SN =S S3
1A26 DHZE INARZEZZR 1L IX S8
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A: The planting chart of sterile line ( CMS ) and Landrace maintenance
line (BCX ), each 15 plants of CMS and BCX were intersecting in 6
rows, B: Three dimensional sketch of pollination device, the length,
width and height of the supports were two meters, 40 mesh nylon mesh
covered outside, the Osmia were released in the device
E1 EBEEEmEEREE
Fig.1 Schematic diagram of moson bee pollination device
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Table 2 The male fertility of Ogura cytoplasm transformed
radish landraces

b2z 0 Nepr &
%% 1D ?A:fa?:j:] Szt;r?lff)lin(t Zt)e
CMS01 ZIKE b 100
CMS02 ZIKE b 100
CMS03 EENN 100
CMS04 HE 100
CMS05 EENN 100
CMS06 ZHA 100
CMS09 LA 100
CMS10 IS AN 100
CMS11 HHL 100
CMs13 INTHIKE B 100
CMS14 Zhioy 85 100
CMS15 ke 100
CMS24 KT 100
CMS25 4N 100
CMS26 INELES 100
CMS19 TRIHER B 933
CMS16 TRKEE N 66.7
CMS17 g 60
CMS22 CALIEARE N 53.3
CMS07 DHZEE b 0
CMS08 IR 0
CMS12 KEE D 0
CMS18 SN 0
CMS20 LM 0
cMs21 PANGEZAN 0
CcMS23 IPN'S 0
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Table 3 The seed productivity of maintainer radish landraces
e o5 SRR SR (_07.0 ) E’i%ﬁiﬁiﬁlﬁééﬁl E’ﬂtﬁ$1‘ﬂ<ﬁl%§ﬂ( ¥i’4ﬁﬁ%§& bR
D Landraces Percentage of fruiting The maximum silique The minimum siliques The mean of silique SE

plants number per plant number per plant number

1A11 TR 100 233 18 124.1 26.9
1A03 HE b 100 181 49 104 15.4
1A04 HE b 100 150 59 99.7 10.2
1A14 oy N 100 48 15 32.2 5.5
1A19 TRIGHES | 100 42 2 19.8 45
1A05 HE b 84.6 303 0 158.4 27.9
IA13  /NELHIKES B 80 83 0 23 15.3
1A01 21K % b 75 225 0 88.6 29.8
1A25 T E 30 93 0 113 10.2
1A26 IRCEES 25 6 0 15 15
1A24 KA 14.3 15 0 2.14 2.14
IA10 KT JELL 1.1 8 0 0.9 0.9
1A02 21K b 10 1 0 0.1 0.1
1A06 #%n 0 0 0 0 0
1A09 RAH 0 0 0 0 0
IA15 A K 0 0 0 0 0
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Table 4 The silique productivity of CMS radish landraces pollinated with moson bee
et o LI ( %_)_ ﬁ&%‘i*ﬁkﬁl%?& 'ﬁ‘iﬁ%%ﬁl %éﬂt AR 5’1'%%( e
D Landraces Percentage of fruiting ~ The maximum silique ~ The minimum siliques The mean of silique e
plants number per plant number per plant number
CMS14 Yre# b 100 256 39 106.4 276
CMS10 LI JELL 100 147 12 48.9 12.9
CMS24 T 91.7 140 0 26.6 10.8
CMS11 BIWEEAN 83.3 142 0 46.5 13
CMS13  /NTHIKE | 714 53 0 18.6 74
CMS26 INEES 66.7 91 0 216 7.6
CMS19  HyuhEss b 50 99 0 9.6 6.9
CMS06 ZHH 46.7 3 0 0.8 0.3
CMS03 SR 28.6 13 0 1.4 0.9
CMS05 FIE b 26.7 39 0 49 3
CMS15 TS 16.7 2 0 0.25 0.18
CMS02 2K 14.3 28 0 25 2
CMS25 TN 7.7 8 0 0.62 0.62
CMS01 21K % b 7.7 1 0 0.08 0.08
CMS04 HE b 6.7 5 0 0.3 0.3
CMS09 A 0 0 0 0 0
350 -
— AR AR
300 - the maximum silique number per plant
5 250 T PIME+PRIE R mean+SE
’g — SEHYHEEL the mean of silique number
;:_ 200 T PR mean-SE
7 AR A SR
§ 150 The minimum siliques number per plant
& -
100 -l- |
50 .H.
* Al
0 | J— o e Sy
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