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fLEERE B ZAEBERS (in vitro) JIRFE T ¥
ST N LR - AR ERENE(LETN
B 3 F RKHEAY - TREVFE S0 H A
MR ERKE L FREs  WRAHERE
REME IR - BRI/ NME T EERE L RAE - Bk
T HC (540 8% P 3% SRR - FEEERT A HAYER
TIEGHEEREAEEERER N £
TE 15 2L LR 5 N HY 5] # H. (% 58 (doubled
haploid; DH) » DH —f 0] #& FH R /KAl & (col-
chicine) fZH AR IEKER » SURESE®
HEEPEHAEREAEINMES - BXIEY)
~ DH o] B [E & i A 4l 2l > A5 5-6 R
EACHYE R RAZ{EY 2 DH Ao K5 5
F, infdE 2 & 28K > 508 H DH B A {H# [F
B EEIE Bl - SR s 2 KRS
BEEGDHEMNTEE L Mgk aE
ER - WEETR S B IR (Forster & Thomas
2005) -

EE & (Brassica) T Y0 B 5586 & F
A Thomas & Wenzel (1975) H X JH 3 Bras-
sica napus DL}z Keller et al. (1975) H/INH3E
Brassica campestris 1€ &% 5l D) 5% 2 H 2K
{B Lichter (1982) %§ & i 5/ N I+ 8 & [ i
% RLBWEE B S RN T58 DU
% DH itk - [RRZ R/ NEE FHHICEIEE
HEANT > BEAFGHTHGENCEEEHEER
IR 2z EEfEEE T &/ B S8/ NMEF
DU 1 B A A B ' Bl m] A B = A Y /N
BEE F R AR o (EEERTERY 55— R B R/
AP RTEEE N > EEDUB R H A MR
TR BAEERA AR B R fEEE B AR AR T FE /N
fi+ (Ferrie & Caswell 2011)  fE4p » 35 1E
ErElhREAaSMERENEE  #5 T
EESREEANTEN ) KB/ TIEE T
B VAR 0B 2 B9 At B 4 AR i DAFERR
HAeEKREEZEE/NMIT - LEEBEY R
Bl NMIFRIBRAERSEEERES AL > [
TSRS RS - P B ME T
B PIICEE R B R A PR AR TR R - B A & 4%
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& BLas PR RS IR - HEUH
ERB > NE T BN SR EIC &N 10
& HEi+FI0RBR % DH VB lORE /N
7528 > JRABRI{ELL (Custers 2003) -

+FIERREEREEFEE Y M
RN EEMAHESE  EAERMICES:
EIHFZEHIE /D (Chang ef al. 1996) » /Nl
BB AT E A 2 B o X TR ER T B A AR A A
TPERE E o KRG EIEMEREF &
L & iR N TR S E > WY
WREEE R 35 5P ATl 2 (4 > AEE DH ERRIE By
Gk ZH o MEF, SE R -

MR E

EMEEEF Eron hEAERME
EHPR /A E] (Ching Long Seed Co., Ltd., Tainan,
Taiwan) £ "H-37, ~ TH-42 | ~ TH-46, ~ "M-45,

'S-65, - UERE B E 5 A R A E) (Singflow
Seed Trading Co., Ltd., Tainan, Taiwan) fJ JH
T, DUKEEER (Known-you Seed Co., Ltd.,
Kaohsiung, Taiwan) y 5=, ~ "HRFE4, &
pnfd o R FREREE SR R EEA 1 1RS,
B EES 3wk g REZEAHEENE
H3~TaYF FEMREEAEEISRE  E
fER 10~ 2 B H/R R 20°C/10°C ~ 5k
@ 16 h ~ SEHESRME Fy 85 mol m™? s 2 N TR %
ENERERIC - A EMHEHERH 1 X1 gL
L8 2 5% (N : P,O5 : K,0 =20 : 20 : 20) JGHE
T bR ot R A [F 2 FE8 3 9% (N : PO, :
K,0 =10:30:20) j&EHE -

77 Bl /N i 2 $8: AF AR (& 2 H Custers
(2003) « BYN/NEFFHETT/INMEE 7780 AR
AEE A RIE DL 3-4 mm & & 2 /NfE S AT
o 16 OB 2 EE - DLEH R HEHE SR
BE - RN EFHfCEERAN RS 0 il A BS-13
(B5 FEAREEURIN 13% FEAE) BEkig > WL
37 um R4 E - EERREICE - BIEEIE
IR R EE T Lol > $E4Y 8 mL © 3 HE X
ERWERFE—LOE > TEEZ 25 mL» X
ATHR 2 4CHELHE - DL 100x g B0 6 min 72
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HUt o B FR% - A 10 mL B5-13 %
RERrE AL > EE LAEEOEIE 2 R &REIA
10 mL NLN-13 (NLN E:AEER I 13% FFfE)
B /2 NLN KRR EaEES > SERTER -
HY 10 pL 803 UM BKEH Ess st B/NMET50
W AR BRI A& > 1/2 NLN-13 5 NLN
BER BNETHRFEEHEZEE4x10°
microspores mL™ < H{ 5 mL &% & A 6 cm
B BIXHA 0.1 mL SEMERER » J&
RIS 2 B8 By 1 g iEERREL 0.5 g agarose
(Sigma type IX) /&4 100 mL 7K - 3 &5 = BA
WE R EH - BHENLIARERE (parafilm) fEf
%> B 32CIORF K& 24-72 h 1% > 14
Z2SCHEREY - FFEREE 2 wk ZREFEE
M ZEEHET » DL 60 rpm B Z T E - HEI4)
b - RS E 2 FEEHAR T 4K -

B IEEmRLE, ZTERERES
MSD1 - MSD2 B MSB £2 & £ i 5288 » &
FEfE 20 (B T EEHARR Fy 1 EH4E 0 1 wk RN 4E
RZE MSS BEEAY - BEIE 4 wkiRHER
FER G BIMNGETEI/NNRE AR EEH MSG B
BEZ 250 mL = AP E - BB 20
&l FEERE Ry | E1E > 558 5 wk B EHF
Ko bF4fERME 1 EHE 11 EE #HE
SRR CIHE 2 PR E A 2 MSS SRR A -
B AL DL MS FAAREIS] (Murashige & Skoog
1962) By A s g R - Hef MSD1 R f20 g L
jEfE ~ 2.0 mg L' BA 5 0.5 mg L' NAA ~ 8.0
g L™ Bacto agar - MSD2 £2& £ 81 MSD1 #23&
FE A - (H4E R F X 0.2 mg L
BA } 0.2 mg L' TAA - MSB £2 #& £ 4 [5] ?
MSDI - {HZESMADD2.0 mg L™ zeatin » HLL0.1
mg L TAA HUf£ 0.5 mg L' NAA - MSG 2 &
FORM10 g L7 jElE <10 g L' & &jfE 0.5 g L
sEMERR & 10 g L' Bacto agar o # il 2 MSS
R AR 10 g L REME ~ 10 g L Bacto
agar o BB EFCBISE AR o 7E = R R B AT 2
pH %5 5.8 ¢

B ERMmRAE Kk B S-65, 2 TEEH
MEFEfEE BS BRI B AT RE 4 wk o HIEE
B ZHEEBERERN A REZ MSA TS
B HARE 2 B E 8 /X 2 MSD1 ('8
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R4 ) ~ MSB ("B & S-65,) 158 At 5
Blwkiz  HEMRLZEMSSHEEE S 4wk
o o & 175 B 2R 0 - MSA 5| AL By MS
EOARBIRER NN 20 g L jEREEL 10 g L Bacto
agar °

AR A AR 7% ¢ DJEUIEROSE/ME
B2 1R RPEELT 1 em® > 1A 0.2 mL UV
CyStain Precise T Kit 7 %% B 4% /& )& (Partec,
Germany) » PLJ] | & 4H 4% VI 0% > FFIR 10 0.8
mL UV CyStain Precise T Kit 2 Z% 0% 1% 8
B JEREE 3 min 1% 0 DURSI4EAER (Ploidy
Analyzer, Partec PA, Germany) 8] o ([ 2
BRHUER 2 X B—k el 2 A RZ B0 2,500
&l -

DNA 7 ZZH{ B4 PCR [ZJE © HUZ R
5mm HEHYFEE R B PCR tube H » fll A
100 pL 4 %7 DNA Z£ B & 7 QuickExtractTM
(Epicentre Co., Ltd.) & » {KiE&{ A E4H 2 #
{ER2 7 #E1T DNA Z5H{ - PCR K JEREHIHY 77+
BEEE “G3177 > H5[F (primers) T BRI I I
BFREEN “At5g01160” ~ #NEET- (exon) [ i
DNA FHI#ETHET » &M 7 FIEEN 2
s fE B 2 S-65 Hr o] i SR 45 & (Hetero-
zygous) Z {57 ° PCR SZJELEAG IR fs 15 pL o
N4 0.2 mM MgCl, » 0.25 mM dNTP > 0.2 mM
each primer » 3 uL genomic DNA K 1.0 units
Taq polymerase (Invitrogen Co., Ltd.) - [ &
SRR By 94°C 5 min 13 AfGER 40 AYE
JERZIE (94C 30 s, 56C 30 s, 72°C 60 s) » 5{&
PL72°C 5 min 45 5 » PCR E ¥ LA 2% agarose
AT K57 17 > B DL SYBR Safe (Invitrogen
Co., Ltd.) eFIZL 1 idAH -

LR

+FZIERHEYI B M SE (Brassica napus L.)
/INETFEEE ISR (heat shock) R H L)
fEfm iRes ER & (Keller et al. 1987) » KIE#z
= /MBI )R - BB A AL Lich-
ter (1982) B Takahata & Keller (1991) (X EH
Nitsch & Nitsch (1967) £2#& £ NLN #z& A
TR 13% FEHE (NLN-13) Jit 25 Fi - B 255
TERBSEAY /N R BUMSEAELE - HERE R
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& BigE/NEFEENRINE » LHESHEITE
BPSEA [E] nfE Y B R A IIDAME IR « /N 5%
BRI S DH 2R 2R SR 22 fl
WIEFE RS 2R GRRAY - R4 & BRI TR IR -
INEFRBERH) - BPERAR (BEAEE - E
YisZ - ls) ~ BEGRS CREREHE) FHE -
IR PR PR Ry B L % B R RV E N
T (Smykal 2000) » & & 7 55 ¥ — EEFEEE (/)N
7)) B8R ERNSEA —E N2 R -
EEBHEY KL 32CE R EREM 1-3 d &
WL (Ferrie 2003) « ARG{ERET 2 TRHE Ky
DB ATEE A E4E 2 F, A ae
B ST e S M AR R o R AHE RS R
SRHAE D FEMP A [F] dn R 09 /N T B8 S JE - FF
DU FERZ Rt Ry AL > U/ N P33R 2

i 8 {ERG2 F, ShfELL 4 x 10* microspores
mL™ /N R FE B AR Y NLN-13 85805 o
53 AL SR 32°CREE 1 d &3 d (1) - DA
32CHREHE 1 d Ay 5 {EmfEF > DL TR 4
TEE 45 (EFE > g 7.5 BNV IEE S o HR B Tk
MEEE, K& TR H-37,  32CHEH 3 d Y 4 {E
rafE o DLTEE R S-65, DAK T AR R
RS Z IR SRRy il s 24.8 AR/
K158 PR/ > H2R B "B E M-45, 5 1£ 32T
o] e i B o s R LR TR Y i 0 oy il
B H-42, - TBREH-46, K "BRES, -

8 (B P {E AL, 7RI 32CHE 1
d } 3 d> EREREIEEIEELL 3 d R4
W o RaERBZEENES » &mEEE R
SRR B RV R BEAE% 0 UM [ iR
AT/ N R o MEAMENRE RIBE GRS
fHIE - EERRERER S 4 RRREATR EAAE
[E > AR BN FRY AR o HE Bk
B R4S Sy P BH R A B i R N TR
IEM 2= S BUn il 2 AR RAE 2N
TR SN EER T -

g BB st R DUNE 5 ' e
WS TREmEL ) MR DEEE
— R ~ [F— RN FREL 32CREHE 1 d
Fe 3 d BRI > BEREIEREE R 4 x 10°
microspores mL™ > {H 5% %% f§ & /& 1/2 NLN-
13 &H5R40% 2 for » DA 32°CHERE 1 d 4H0EfS
S35 35.5 WA/ ML ey HE AR vz 888 (i - B
SRR 3 R4 1.6 BR/I - pE4h 32°CRE 3 1
d4HAESE | KHUAE (4 wk) REBEEEN &34
BB RPIFFHER YRGS » IN4E 2 K&
SRR EE 888 [  {H 32CREM 3 d4HAES
1 RHEUBE 1% B A ER B [F] 2 B i3 > AR
BHRESE -

MRS E ) £ LW stis B 32°C
PRI R A —8 R 1 k% 2) HH
AW s B A N RIRIL R HE
(577 NLN £ 1/2 NLN) » Hti#E— D2 &

1. AEFEHEEF, aflLl 32°CREra B FIR Y M iR EH R -

Table 1. Culiflower F, hybrids and effect of 32°C treated duration treatments on embryo induction of microspore

culture”.

No. petri dish with

Cultivar” Duration of 32°C (d)  embryos/total petri dish Total embryos Embryos/petri dish
Chinglong H-37 1 1/10 3 0.3
Chinglong H-42 1 0/5 0 0.0
Chinglong H-46 1 0/14 0 0.0
Singflow Bright snow (fEZE) 1 1/21 25 1.2
Known-you Farmers extra early (fi5-4=) 1 6/6 45 7.5
Known-you Farmers extra early 3 5/12 189 15.8
Known-you Charming snow (#&25) 3 0/14 0 0.0
Chinglong M-45 3 6/27 8 0.3
Chinglong S-65 3 8/11 273 24.8

“ Microspore culture medium was NLN-13 with 4 x 10* microspores mL™".

¥ Chinglong (B##£); Singflow (J{f#); Known-you (B2 5).
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NLN EZ 1/2 NLN i 1 5% & 5 DA K 32°C =1 iR
HFEZ HEETER T8 &R0% 3
o kRN T R IR AP Ry 32°Cla B ] »
BRI DL W S IRBUE > 3 THIR 2
FEE REEE (P <0.01) - 6 DL 1/2
NLN & EE & 32CRHE 1 d- 7R 12.0
R/ > HR By [E#E /2 NLN B8 A i &
32CHIH 2 d AR 2 E NLN fioé 32CE# 1 d
4 - SEHYETJELS 8.6-8.8 HA/M  NLN-13 %3
B NME T R R YRR ERCTT
HEEE 8§ 2 A [F 57 3 b HLhn T $1 3 NLN 55 3%
Ferp BN RIE SRR E AR E R
I (Ferrie et al. 1999; Tinaoana et al. 2013) °
AT HEBRERET - R T SRR
FE AR DR W A T Y S RN B B s N
TR » B EGHBERE TR 1 KR 2 W
sl EREE RAVARE - OIS TR AR A, P12
NLN SR & - A 32CE R HE 1 d =

HEeot 2

2 d> DURAE NLN g B rp DL 32°CaR e 2 1
d> BREAHRSHIRREER -
INEFIERREIEERTFERE BIE > %)
MEFETERRTERZERIEEA P EE
EE UK FEAREFNLEE SR
AP - MBEFRE 4 EEEEFLUND
HE &2 MSG i 2 > TEMIRTE MSG £
BEPGEERRS  UZEWEEET - T
HAREAE MSD1 & B h BEZRE 3.5% fFIE % »
B 2R EL B By 0% 5 $#EFE AR MSD2 B2 MSB 5%
BHE ZRFERMEE > (HIRRSE 88 7 MSB
BEEAPNETRES - (b4 TR
%> MSDI B2 MSD2 E 317 HII{E BA JRE DL
Sz auxin FYFEH FORE  (HEXSRE Z BA I
KRERSHER > H NAA B IAA HEF - &
FHIPIREIEE - MSDI B2 MSB fH#; » #R
zeatin R 55 B H RS BA ARV [E/E
R #EMES & FILE - KB~ MSB 5%

F2. OHE RAEFA /IMET UL 32 CREA R KRB FHE L 2% -
Table 2. Effect of treated duration at 32°C on embryo induction of microspore culture from cauliflower ‘Known-you
Farmers extra early™.

Duration of 32°C (d) No. petri dish with embryos/total petri dish Total embryos Embryos/petri dish

1 25/25 388" 355+80a

3 18/25 40 1.6+1.8b

“ Microspore culture medium was 1/2 NLN-13 with 4 x 10* microspores mL".
” A total of 888 embryos were collected with 517 embryos from the first collection and 371 embryos from the second collection.
* Means with different letter(s) in the same column are significantly different (P < 0.01) by LSD test.

% 3.

R RURE M= R B R B O AR A M TR -

Table 3. The effect of NLN salt strength and duration of 32°C treatment on embryo induction of microspore culture

from cauliflower ‘Known-you Farmers extra early’.

Medium Duration of 32°C (d) Embryos/petri dish
%> NLN-13 1 12.0+2.55a"
¥, NLN-13 2 8.8+377a

¥, NLN-13 3 46+3.85b
NLN-13 1 8.6+1.14a
NLN-13 2 0.0+0.00 ¢
NLN-13 3 3.8+2.77b
Medium "

Duration of 32°C
Medium x Duration of 32°C

“ Means with different letter(s) in the same column are significantly different (P < 0.01) by LSD test.

“significant at P < 0.01.
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x4, fCHRE TRAERA, H/METREARZ T RN A R P #F 215 -

Table 4. The effect of culture media on germination of cotyledonary embryos derived from microspores of cauli-

flower ‘Known-you Farmers extra early’.

Medium* Cultured embryos Survival embryos (%) Shoot germination (%)
MSDI1-MSS 230 35 0.00
MSD2-MSS 230 52 1.74
MSB-MSS 230 5.7 2.61
MSG 230 0.0 0.00

“MSD1-MS basal salts supplemented with 20 g L™ sucrose, 2.0 mg L™ BA, 0.5 mg L' NAA, and 8.0 g L" bacto agar. MSD2-
MS basal salts supplemented with 20 g L' sucrose, 0.2 mg L BA, 0.2 mg L' IAA, and 8.0 g L bacto agar. MSB-MS basal salts
supplemented with 20 g L™ sucrose, 2.0 mg L” BA, 2.0 mg L™ zeatin, 0.1 mg L"' IAA, and 8.0 g L' bacto agar. MSG-MS basal
salts supplemented with 10 g L™ sucrose, 10 g L' glucose, 0.5 g L™ active charcoal, and 10 g L™ bacto agar. MSS-MS basal salts

supplemented with 10 g L' sucrose and 10 g L™ bacto agar.

BT Gu et al. (2014b) 883 2 SEFREEH
B 7 LL8 g L' Bacto agar it 0.4% low gell-
ing agarose A [F] 4p - {8 FIAH [F] 2 4= = 54 6 Al
KRR > HARE AL, ZIREFR
&5 2.61% o ] Gu et al. (2014b) H25 izt
Z 16 fLfE{E 1 RS > HEr 15 mfEx
R 19.5-82.4% » B AR e o HE
HMEATRER R > — B ARGUEE ] cis-zeatin [T
JE trans-zeatin > FHERUEE RO REH £ 5
“F5 Gu et al. (2014b) FEAEE X FHY FHIRIY
Filk - BUDEERMEE BT REVNE TR
ENEEER  THE BB FNET - It
4N 0 Gu et al. (2014a) T£ 2T B. nigra 5T
g > FEERA R IR B A R AR TR S IE
R - Rt AR I E 2 R BB K

A FIEERARR » HEONIER B 3 4 R e E R S e ==

DL TR R4 K "B S-65, RidbfE
NLN-13 558 P B 48 32°ChlE 3 d fnfs
Bl TR AETTIR G el - TRAMBEAE,
I 146 ([T ZEHARRE QS BS 528K > 1 mo
BERVER GE) #8KIEFSR > FH4%E
F52.1% ; "BERR S-65, GHAL4E(K 225 (HT-EEHA
> HIEFESEAIL O BFRE4% -
Bl R ZHH TEIRREEE LT - ME%
B Rz IR - BIERE - fRZEE - 4
FEF IR Z IR DL R AR oy | P A 4 4% 5 &5 1
88 ([E 1) ° Gu et al. (2014a) £ B. nigra 1y
Wt s 0 B 7T IEE BAEZEEKN > BT
IE R R K7 A 38 A AR (secondary

1L ERERA MOTEE - AESEREZ/IMETIE (A) 0 FEEIER BS BEAP e R ELRE
Z % (B) > DL EFRE SR (C) »

Fig. 1. Microspore culture of cauliflower ‘Known-you Farmers extra early’. Embryos in various developmental
stages (A), various types of tissues derived from cotyledonary embryos cultured on BS medium (B), and rooting of

germinated shoot (C).
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embryo) it o AGEREHEURAE T 5 K AR
TEME EESERAESRL  BEER
a5 B 3 2E (organogenesis) » 3l JF — JUHG AR HY
4 o KB BS SR E P E Z BT K
HIPREILAIT 8 - HEAR&H BA ZHEE
FREEE | wk BREAN T ELERHAG
Bl g > 484 wk BB P A E R
FERUERBIEEER NEZEH (F 5 &k
% 6) o RARMFL, REFIEIP R Z SR
KRR R Z B E R - WA B R
EELER  RIMBEIET - RE & ZHEHE
fe A B A BEIENE G EENRE
11.1-16.7% FtaBG 705 - HEA | HER IR
T 3.3%) BE//INE - HhBRZH
ARy - B A P AEAHAR IR E RS - CRRREE
I 73.1% 0 #FH R/ NEHIEERTRE 66.7% -

HEeot 2

"BERE S-65, WAL 225 (8 T EEMIAL -
HIEHEEEEL Otk BA 1IRET > #hisE
Py 88.9% o {REF T HEIE 2 IEHH AR 8E AR5
RIE - E31%  H29HEPH 4 EEEE R
/NET O THERA 13.8% © RR R Z T
BRI EEAB(EIET - MREhERAY 45 5
fEAS (2 24 IR )G - HEWREUNE - il
R Fy 53.3% - BEIfRREREEEREEER
THRE 66.7% > HEWEERK/INE - R# L
BABLsdESEERE  CEAREERE
86.9% - HE=H#E R/\H > 2S5 PEEHEE
R REE (8 1)

AsUBR b A 2 R Rl T EE R Y BS
HERE LEVRERRE LT FR > RSN
IR RREILH 38 5F > MERE PR Zd
& eSS IRE PRI A K b5

5. OB TRAMFA, FEIER BS BEAM LA ARV SRS e R a8 2 1mw -

Table 5. Shoot germination of various explants derived from cotyledonary embryos of ‘Known-you Farmers extra

early’ cultured on B5 medium”.

Type of explants No. of cultured explants % Survival (No. of explants) % Shoot regeneration (No. of plants)
Normal plant 3 100.0 (3) 100.0 (3)
Cotyledonary embryo 9 0.0 (0) 0.0 (0)

Radicle tissue 8 0.0 (0) 0.0 (0)

Hypocotyl tissue 18 11.1 (2) 0.0 (0)

Leaf tissue 30 16.7 (5) 3.3(D)

Hypocotyl with regenerated tissue 78 73.1(57) 66.7 (52)

Total no. 146 45.9 (67) 38.4 (56)

“ Explants were cultured on MSD1 medium-MS basal salts supplemented with 20 g L™ sucrose, 2.0 mg L™ BA, 0.5 mg L NAA,
and 8.0 g L™ bacto agar, for 1 wk before subculturing to the hormone-free MS medium for another 4-wk culturing.

6. LA 'BERE S-65, TIEMINENY BS BrEA ME A PRIV Z IS EAR @B REF 2B -

Table 6. Shoot germination of various explants derived from cotyledonary embryos of ‘Chinglong S-65’ cultured on

B5 medium”.

Type of explants No. of cultured explants % Survival (No. of explants) % Shoot regeneration (No. of plants)
Normal plant 9 88.9 (8) 88.9 (8)

Cotyledonary embryo 29 31.0 (9) 13.8 (4)

Radicle tissue 20 0.0 (0) 0.0 (0)

Hypocotyl tissue 45 53.3 (24) 53.3(24)

Leaf tissue 15 66.7 (10) 66.7 (10)

Hypocotyl with regenerated tissue 107 86.9 (93) 86.9 (93)

Total no. 225 64.0 (144) 61.8 (139)

“ Explants were cultured on MSB-MS basal salts supplemented with 20 g L™ sucrose, 2.0 mg L BA, 2.0 mg L™ zeatin, 0.1 mg L
IAA, and 8.0 gL' bacto agar, for 1 wk before subculturing to the hormone-free MS medium for another 4-wk culturing.
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Fig. 2. Ploidy expression of microspore-derived plant of caulifiower ‘Chinglong S-65" by flow cytomytry. F; micro-
spore donor plant (A), haploid plant (B), doubled haploid plant (C), and tetraploid plant (D) derived from microspore

culture.
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Fig. 3. Results of polymerase chain reaction using co-dominant marker for heterozygosity detection of microspore-
derived plants from cauliflower ‘Chinglong S-65°. M: 100 bp DNA marker, line 1-2: F, microspore donor plant,
microspore-derived plants, line 3-9: doubled haploid, line 10—11: haploid.

7. CEBSE "ERE S-65 K TRAMFA ) IMEFEAEMRIUR YA E A SRR B -
Table 7. Ploidy level of microspore derived plants from cauliflower ‘Chinglong S-65’ and ‘Known-you Farmers ex-
tra early’.
% Ploidy level
Cultivar No. of tested plants C 2C 4C Others
Ching Long S-65 16 31.3 56.3 6.2 6.2
Known-you Farmers extra early 17 5.9 58.8 353 0.0
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Studies on Microspore Culture of Brassica oleracea
var. botrytis L.

Chi-Ni Hsia"’", Uei-Chern Chen’, Chin-Yi Tsao’, Yi-Mei Chou’, and Tzu-Kai Lin’

Abstract

Hsia, C. N., U. C. Chen, C. Y. Tsao, Y. M. Chou, and T. K. Lin. 2017. Studies on microspore
culture of Brassica oleracea var. botrytis L. J. Taiwan Agric. Res. 66(2):94—104.

Brassica oleracea var. botrytis is one of the most important vegetables in the world. However,
very few studies on cauliflower microspore culture were conducted in Taiwan. The objective of this
study was to establish a microspore culture system- an efficient technique to produce inbred lines for
breeding elite F, hybrids, starting from cultivar screening for embryogenesis and followed by modify-
ing conditions for germination of microspore-derived embryos. Microspores were inoculated with 4 x
10* microspores mL™' in a NLN-13 medium, then incubated at 32°C for 1- or 3-day. A total of 8 com-
mercial F, hybrids were surveyed. Among them, ‘Chinglong S-65’ and ‘Known-you Farmers extra
early” had the highest embryogenesis response. However, there were 3 cultivars were found without
any embryo. A multiple factor experiment using two culture media in combination with three dura-
tion treatments at 32°C was further conducted using ‘Known-you Farmers extra early’. The effect of
32°C treated duration, medium salt strength, and their interactions were all significant (P < 0.01) on
embryogenesis. Among six treatments, 1/2 NLN medium in combination with 1-day culturing at 32°C
had the highest embryogenesis with 12.0 embryos/petri dish. Low germination rates of 2.1% and 4.0%
for ‘Known-you Farmers extra early’ and ‘Chinglong S-65” were obtained, respectively, from micro-
spore-derived embryos cultured directly on a hormone-free B5 medium for 4-week. Various types of
tissues derived from cotyledonary embryos were subcultured consistently on a BA containing medium
for 1-week preculture before on the hormone-free medium for another 5 weeks culturing. Higher
shoot germination rates of 66.7% and 86.9% for ‘Known-you Farmers extra early’ and ‘Chinglong S-65
were observed, respectively, from the particular type of explant-elongated hypocotyl tissues with
secondary organogenesis. Ploidy level of regenerated plants from ‘Known-you Farmers extra early’
and ‘Chinglong S-65" were analyzed using flow cytometer, and diploid rate of 58.8% and 56.3% were
obtained, respectively.

Key words: Cauliflower, Microspore, Doubled haploid.
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