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Breeding of Allium tuberosum via Male-sterile Clone

LI Chun-ling, JIANG Zhong-ren**, TONG Xi-ran
(Laboratory of Plant Tissue Culture Technology of Haidian District, Beijing 100091, China)

Abstract: A single plant of Allium tuberosum without pollen was discovered in the field and proved to be a male-sterile plant
with female fertility. Tissue culture technique was used to multiply the male-sterile plant forming male-sterile clones which were used
as female parent crossing with other lines. From the F, plants, new strain J-54 and new cultivar Haijiu 1 have been bred. The male-ster-

ile clones could be kept in test tube for a long time. New types of male-sterile plants were also found in self-crossed plants of 3 F, hy-

brids and 2 cultivars and 5 new male-sterile clones have been established from them by tissue culture.
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PR IE 8, AT T L5 OTEH R LR E
#[F(6-BA 4 mg/L F1 NAA 0.5 mg/L)EIE LT , W
%% NTH .MS.B5 . Nitsch , White Miller 1 N6 3t 7
EAEFENERFAEHEREAOE W ; OEMmM
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Table 1 Effects of different basic media, cytokinin and auxin on multiplication of test-tube plantlets in Chinese chive

K /mg/L VZE:- Tkt o REHRS

Media Monthly multiplication times Status of test-tube plantlets

FEFRIEFEE Basic media
NTH"+6-BA4.0+NAAO0.5 3.76 WEE A BSR, B2 Relatively high, thick; green
MS+6-BA4.0+NAAO.5 5.23 B, 84, ¥ £ High, green and buds abundant
B5+6-BA4.0+NAAO.5 1.22 %, B85k, 209 Short, green, thin and weak
Nitsch+6-BA4.0+NAAO.5 0.00
White+6-BA4.0+NAAO.5 0.00
Miller+6-BA4.0+NAAO.5 0.00
N6+6-BA4.0+NAAO.S 0.00

HH5T K Cytokinin
MS+NAAO.5 0.74 b, 4R 405 Few, thin and weak; dark green
MS+6-BA2.0+NAA0.5 6.66 ¥ &, (54452, 4095 Abundant, weak; yellow-green
MS+6-BA4.0+NAAO.S 3.18 Wb SR 65 3 4% Intermediately thick;yellow-green
MS+6-BA8.0+NAAO.5 3.84 Bt &M, 65 %4 Intermediately thick;yellow-green
MS+6-BA12.0+NAAO.5 322 T SH1 B, 5 % 4% Tintermediately thick;yellow-green
MS+KT2.0+NAAO.5 3.83 ¥ £, 546, # 4% Abundant, intermediately thick; yellow-green
MS+KT4.0+NAAO.5 3.16 Bith S, 65 3 4% Intermediately thick; yellow-green
MS+KTS8.0+ NAAO.5 444 B £, h4H #4} Abundant, intermediately thick; yellow-green

-MS+KT12.0+ NAAO.5 3.36 " BB RE Yellow-green

HRKFE Auxin
MS+6-BA 4.0+NAA 0 6.22 HRHER Yellow-green
MS+6-BA 4.0+NAA 0.1 391 HERER Yellow-green
MS+6-BA 4.0+NAA 0.5 5.16 ¥ £, 545 Abundant buds; yellow-green
MS+6-BA 4.0+NAA 1.5 3.89 Frha] #4% Intermediately thick buds;yellow-green
MS+6-BA 4.0+1AA 0.1 3.46 B8 4R yellow-green
MS+6-BA 4.0+1AA 0.5 3.38 HEES yellow-green
MS+6-BA 4.0+1AA 1.5 8.58 % 70, %4} Abundant thin buds; yellow-green
MS+6-BA 4.0+IBA 0.1 4.28 R A FIE5 yellow-green only few green individuals
MS+6-BA 4.0+IBA 0.5 6.97 L 40,4k Abundant thin buds; yellow-green
MS+6-BA 4.0+IBA 1.5 404 40, B4R thin; yellow-green

1) NTH #53: 8 =MS KB TE +Nitsch B T B LA HLEH MY,

1) NTH medium: MS macroelement+Nitsch microelement and organic matter.

i, EREHAS; EREH3EKRS, L
NAA BURBEIF(EE 1)

SAULTRER, BT HHMEIEREN
5 MS+6-BA 4.0mg/L, (FR I ,5)
224 HFAHBERSBERE EXEREE
AR REH , H7E MS+6-BA 0.2 mg/L+NAA
0.5 mg/L 3533 b, ffHim 0.5% & MK AT, IR R E
ik 100%. 1999 EFEEILBR AT RAEM 6265
B, LIS 5702 Bk, LIS N 91%., (BT ,6)
225 HIAEFRAZHEZHERTILNEERE
IR BN ERR RIS AR AR TR
B—MEFRERTER, HoRRABERESEAR
S THEHEART LR, 2003 £5E, EEEREY
A TRE A LARRK J6E LR E R
2, LB R )3 N e & 791 S
240G, 3t S NESRMAT AR THR , &itE
ANEFELF (R E, ML B A1)’
RA TN, BILGFEITT 5624 BlEF , BR &
RTIBIEFF

23 MHEHEMER
231 FaMEE—5 HEMBRSTESRE
ROBRF, FIABREAETLHRIET HFAMEE
—5, 5B RAHT T MRt iR,

2001 9 A, EBHUIE R I RKEEXMHHREE
K, BRT YFEHEMHOFRMEE—-SH3 I EAN
B AEE S FCEE =S, 791 AP IE), 2003 £
S AL BRGNS &, ZARAEHEN =R
HEERR T ,7), U3 REEREF 3 NMPRKE
R, BE—S SR I P LI
34.13%, L 791 7™ 2857%, HFIE W™
34.78%, 5FE 5 RN AERNRIT A4
Vgt ERBENE, B -SSR HTIREE
Az —RALETHIF SRR, HLEA /MR
ot EBRESRNES; BTFR —REBEREARNPL
3, HikMH R EERL/PDEER; A TFEFERR
X MEITi i EE R e, BE—SKH A
WAL IERIERE .M KEHR N PLAEEK, S
791 SFHL(EE 2).
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20044 8 B ,W%E T 2003 4F 12 A #%&Fh 2004 4E
4 BEMNER 4 KEERR SR EE-SH 791
W= 29.25%, KAWL ERB B ERE, B
RAEAKER, NEEEKERZRMERED
BB, ERYREBE-SET 191, 4R L2E

dE—SH 791 BB,

2004 SEEFEEE—S 5L SR S
By WdE—S 1 791 B BHFE, LWENMARE &I
WFREHE ST 21%K% 23%, SIPLEEM
i, LT E ER™ 6.09%,

%2 BE—-SRH5 3/ ENE RFAOXILE (2003)
Table 2 Comparison of variety Haiju 1 with 3 widely planted varieties in China (2003)

& FHRNR /g FRHHGTR /g FHHK /em FEHHF /em -

Varieties Average yield per hill Average yield per plant Average leaf length Average leaf width Leaf color

¥dE—8 Haijiul 279 5.2aA 46.7a 1.00a R W Dark green
791 217a 41B 46.7a 0.93a F /M Light green
Fdk—E Pingjiu2 207b 5.52A 447a 0.97a 1R 6. (WB Dark green
& Hanzhong 208b 41B 443a 0.97a 245, Green

aand b, P<0.01; A and B, P<0.05

LZAULRBMPEER, BE-SKRILTHE
EWF= 6.09%5F, LB SR AASFRRER™, %
FERREN 1.71%~49.27%, LA 3 REH 11 HHE=H
B E— ST 24.68%, BIE—F X
FAYMTHEEZNH ARG . HRERNE
3R MM EERE HB5R, AEdURTH X FBHh Lh &
E WIRE, BE—SNEA TTREERLA =P FA
ESERY LN
232 AR J-54 2004 FEFFE, X154 5 791
4T X = BB J-54 b 791 3= 51.85%, 2004
48 A LBIET 2003 4E 12 A#F 2004 4F 4 A EH
RYAESR, 5 R J-54 1 791 HEFE 56.25%, 5B WISE
2 RR B ERAE, J-54 BB EE R 791,18
BEFWMBERME; T REL 791 %, X3ERE
EhdE RN K RIKT] 120%, & T 791
) 70%, 532 FAk B EPRIECER 3)EML T ,8),

J-54 MR, MR RELENIARE R
791 BE 3, ST EERE TSR R E AR MRS, BETIR
HFaPFARREE 791 SRMAHEER, MAERKK
BEZENBAR L 791 Wik, R BagEH DT 791, W
LA J-54 KRKEHERE T 791,

3 g

A LA A RE TR THRE B AER AT
EERAY E 6~7 8 K de3kH i 4 BE X TR BE
FICGEHTE 2~4 %), B T SRR A T R IR
AR ERA R, R B R F AR R R T/ FIA
ER N BFEBEYHRER, —DRFHIF
JE AT BB TR AT TF (RICH, 1996); 7
RS BA £ E KN R PR BRI RA
AEEEH, ERBRESHLMZ /G RIRIMEZI
BB MR T AT ROAM (ARRILK
2,1993), ABFFER H —FFT AR EF R
ARIFRE 1), LRGP RALIER Bk, 24
EFWANBHREBHEATMMETTE, TREL
FERMEEEAR R, AHB R BB AR ZA T Y
FERLH R, ERZATROTHRET LM
RAXME, MEREHRESAZREGEERE
TR, A TEFRZM#AT . TEREASFE
BORE R, TERRE RO BB X, — KRR A S A 7=
HEDN LA ERZE), SIMEHEREY RAX
FpfbFA=at, BTLLES H A BE R R AR REY

% 3J-54 5 791 133t tL(2004)
Table 3 Comparisons of J-54 with 791(2004)

SR TR /g TR ER /g TR /em FHHK /om SBEHMER /%
Strain Average yield per hill Average yield per plant Average leaf width Average leaf length Tilling increase ratio
J-54 214A 11.14A 0.87a 46.0a 120A

791 137B 8.60B 0.74b 46.5a 70B

A and B, P<0.05; a and b, P<0.01.
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K BRI R E SRR FHEFE, ERERBAMAER
M EEaPEAREMEEEZMRTRET
2003 4E 1 A 24 B FRBELHIIL

O ERRHETHER
w Plant of Allium tuberosum male-sterile line

HERR
Rapid multiplication by tissue culture

FHENTHRX AR (HFE)
Male-sterile line clone X Male parents (hybrid seed production fields)

AZRERBEAIR
Rapid multiplication by
tissue culture or field tilling of plants

AHENEIBRRX AL (FaED)
Male-sterile line clone XMale parents (new hybrid seed production fields>

LSEET ¢ T ETEHR

A few self-bred Ahybrid (commercial production fields)
Haw iR
New veriety jeld tilling

FRH (£FE)
Ahybrid (commercial production fields)

A 1. EREHAFT A RFTHRAREFE
Fig. 1. Process for breeding of Allium tuberosum via mile-sterile

clone
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in plants with pollens of Allium tuberosum(x138

LI H(330): T U I 6. 3
AT BUHE— S COt P E D B W EASR R F

Fig. 1. Cross scction of anthers at tetrad microspore s

G

55 B 8. 11-54

g.2. Cross section of

anthers at the

e of abnormal swelling of tapetal cells in male sterile plants of Allium taberosum (x231);Fig3. Cross section of

anthers at the stage of pollen maturation in plants with pollens of Allium taberosum (x190 4. Cross section of anthers at the

stage of anther abortion in male sterile plants of Allivm taberosum (x330); T, apetal cells;

2.5, Testtube plantlet of Chinese
chive;

6. Rooting plantlet of Allium taberosums: Fiy

- Comparisons of variety Haiju 1 with 3 widely planted varieties in China,
A.791. B Haijiu |.C, Hanzhongdongjiu. D&E , Haifeng hybrids , F, Pingjiu 2. Fig. 8. Compatisons of 1-54 and 791G J-54(Haijiu

2
2).
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