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BB 66(3):184-192 -
+F A A ALK (Brassica oleracea var. italica) 7 % BB AR SHRE  AFRAGEFLETE K
MR SRAE (F) LA# ARAFEF, X B FREARE S EEZ B TFIIRFEREEFITEHEE S AL
&% B 4288 (doubled haploid; DH) HitktE &3 H 4L A A o FIM 5S4 F, £ ERFEIAH 4 x 10° 8.0\ 38
TREHAEANLN-13 35 2k ¥ > A 32CKRE 1 d > Kb 3 A IEH & 2 AR A R - ARsf S F o F
B B-45 iy o IR A TREA RS RERELTFZ BT &RBATFRA 40-5.0mm KELFZ T
T AT 170 A/ 0 BRI 3.0-3.9 mm RALFZ 7.0 B/ mEd (P<001) ER B-45, AEAH
13% MAEZ NLN 24K (222 F 2 BB E) ®2CHRMEKE (122 23d) adbBireTie - & RA
TAARE NLN 3555 32 CR 1 d #4F 6.9 Ie/mik &  4F U R B-75, T MMM 1-5 d ZRAKB AR
JERIE o R Z e AR S A RAGH B R AERTEARE | wk BREAATSARFAGHZZLL
Frek 4 wk £ 0 AR FZ b E o BRBT FEMIEN 25CRUBSIL K 1 d KA 4CREEIRAK 1-5d &
HENR S F £ (35.0483%) 45 B B-75) bR FEE MARZ 23 kAR R i AR AL g G4
BEME > 4 RIAT DH A BT X R 5 5] & 60.9% A 34.8% ° DH Mk X b R84 60% * A B FHEEH L

Z AR e
RABEE | B~ b - SRR

Bl S

E 163 (Brassica oleracea var. italica) &
+FEREEBHERTNEEFEY  RES
BB ZERARAMENIRESE - RS
mE 2 — A (F) ;2 HEEFM 1L
AEF WNEEAEY  BXABEANEEER
B 6-8 yr HEEHEEFBAXPHRMMERER
9924 G 2R BB R E - A
RS - 8RN SRZE  HiNh
W ITAER R EE R RES i
JE& B m R A R F Rl - RET S R

RS PR LR B HERR L - A RE AT
B U T i T35 0 5 A — 2 3t (Wang et al.
2011) -

INEF R RALHERS (in vitro) TR{F T H
REARITER T AN THEE > MO FREEE
BREZ2®  HEAK R CE AR
b EHEBERR - NMIFEEBRETRTE
FHEMEREERIN  —F —ELRZ/NMETg
TE o BRYBAE 88 A v g B AN TIHY B TE -
TN T &8 FH N Ry 2 % (0 B8 2% 1 i 3 8 B A G R By
2 5  EEHEMERENmR L 2 (585G 0 2
B EEES G - BAEE AR (doubled
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haploid; DH) » . 2 & 1& E AT fEAY4E £ o /N
TEE A DR St i - AR
BIEE R A E B4 af » BAMEGRERZ
{BEE (Forster & Thomas 2005) ©

EESHEYIH A5 i T Keller et al.
(1975) H /)N JH 3% Brassica campestris D\ J
Thomas & Wenzel (1975) H K i 3% Brassica
napus W7 &5 5% & L4 5 {H ¢ Lichter (1982)
SR RS MO FREERNE - REIUEEE
EY eSS NMITRE - FREREERE /N
i+ Ry ELARN - b A2 iEds T8 B
HAEHE B2 B3 [E50R R E It
' HEVMEFEERITC A ER N B R
12 IR T 8 % T AR R R il 2 B R
(Ferrie & Caswell 2011) ©

AL /N F WY I 98 i 5 5L Y Takahata
& Keller (1991) » B2 HE: - FCEHY/ N
T B E HE 5 (Da Silva Dias 2003) - &8
TE+FAERHEEERE BRI FE & /D (Chang et al.
1996) » /N8B FAMTHY E L E A Z B
S SR IOER O S AR o SN0 1 B R e S
IE—RiMrEEERNEEESERE - AitE
PABEFE GRS F) RS Rk - I/
TIEBERFEE M E TS 2 G MDA
A e B A vk 2 RS fE e - F
Ky DH fER RN A AT 2 2% -

MK E

BHEXRF mEZETrohEEER
(Chinglong Seed Co., Taiwan) iy "B-45, -
'B-75 , » fifEfERS (Singflow Seed Co., Tai-
wan) [y "BR1210 ; DU 2 /2 fE 55 (Known-you
Seed Co., Taiwan) Y EHE | ~ NHFFE 35, -
"Gk~ TR& ) FaE o BEFEERE
REEEA 1 LREMEY » B3 4 wk
TBEEZMEERNEN 3 TET > K4 wk g
BEMEI 9T AH - RN R 24C ~ I
16 h ~ St B8 E 130 pmol m” s™ 7 1 % 0R
ENEREHR A RFESEKH X1 g
L' £ 2 5% (20 N-20 P,0,-20 K,0 ) & HE -
TEZF bt Uit fH [E R S 2 FE 8 3 9% (10 N-30

ons'zo K20) /TQHF_I, °

NBESIEE

oy B /N F 2 #RAE AR 8 2L H Custers
(2003) « KEERRE 78 A ARTHAIEE &
& RN FEUE 3-4 mm &2 ZFEE < B 16
SOHER ZACE LS EHEAE S IO - KN+
BHEZEEANEL > 1A 2 mL 2 B5 55 & AR
7 (Gamborg et al. 1968) 77l 13% JE ffE (B5-
13) $2&E%B DL 37 um JE49IEE - EEERIATE
B mIEENE > B IEEY 8 mL R UL A L
o 3 TR ERE L E L EE R
25 mL > JRATHAZE 4C Z B L 100x g B
Ly 6 min > K EIERBFRE DA 10 mL B5-13
RS EA  EE LA OEIE 2 R &g
A 10 mL NLN = 1/2 NLN E##&[ /5 (Nitsch &
Nitsch 1967) > R0 13% fFkE > i fz g EL (b
T f&7H NLN-13 ¢ 1/2 NLN-13) £ 5 8U{E &%
& o B 10 pL f0% 8 DA ERE T Bas 1 #8088 T
SFEUNETE MR HER M RIRR '
B - 0 A% & 22 1/2 NLN-13 = NLN-13
mER BRIEEAREEEE4 <100
{E/NEF - HLS mL BFRMA B 6 cm 533&
M > S MAEHTA 0.1 mL 3E MR » S5 MR
B BB Ry 1 g iEMERREL 0.5 g agarose (Sigma
type IX) 7> 100 mL 7K Hfalf 45 55 B R B 1% 6
Fi o 5% 3% I DA parafilm™ Jj1 £} % B 7 32°C &
mAHREE1-3d% BECEEPHE
B2 2 wk o FHIEGRENBZE 34.3 pmol m™ s™!
JEHETR 0 DL 60 rpm B ZE ' HF 4R AL
MM S 2T ER TR (e R -

(B EEM RS R IE

T EEH/ R B R (2 MSB2 [ElRaET &
B (HEA) sV EREQNEEREER
BN 25CHRETREE ) SR/ NRRABERIE
A EHK9 em BEEDL > 2 BIE R 25C = 4C
BEERAET L3 RS dIR/KER » Z&[ER
BN MSB2 sE s B P i o S/ NI B B
fEY MSB2 5588 A BN 4C BIFREEE 1 -3
B 5 d &5 E 2SCRIRIBIE MG - IEASH
BEKEI cmFEMANS 25 mL MSB2 &4 -
MSB2 Fr &AL 4 Al By MS ELARESSH (Murashige
& Skoog 1962) ~ 20 g L™ &l ~ 9 g L' Y Bac-
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to agar 7 712.0 mg L' zeatin ~2.0 mg L™ 6-
75 FH B R I ¥ (N6-benzyladenine, BA) K7 0.1
mg L™ 15t Z,F% (Indole-3-acetic acid, IAA) ©
M B#AE 10 {E/NE > B —pE B S48 10 I -
AT AR RS AS ST MSB2 BE R AL R |
wk 1% BRERELERMEH 2 MS &
A 3 wk o FRETTHIEF R -
LB EEIT R

P ROE / NMERRZ 55 1 R BAAEELY 1
cm’ > I A CyStain UV Precise P Kit (Partec,
Germany) 0.2 mL ZXHUR #R - DLTT R RF4H &%
VIRE % B0 0.8 mL L EUR 12 188 » IR AT
B 3 min {& > PURZHAEEE (Ploidy Analyzer,
Partec, Germany) fHISy thf8 7 (HHg1E - F—
R B 2 R B8 ke 2 4 i R
2,500 {F -

EES

WESEELEF 2/ +LL 4 x 10
mL™ /N TR B Y NLN-13 8538 > D
RCHEHE 1 dBERREPHERE2 Wk B

T 1. FEF FEER MET P s & -

oot 3

EEAEEREE 2 vk RRABERER > R
VAR - SHFIERF At E BRI ERH
R FE 2 SR M B [F] - B L2 /M T3
FRFEAHE - STEF, A 3EAARE - DL B
& B-45, PR 5.43 ER &m0 HX R Tk
f BR1210, J A KR&k, - 72 mERE
ERE > AR TRAEEE ) K TRAFE3 N -

WE "BEREG, Bkt  TE
5 A B 3.0-3.9 mm Kz 4.0-5.0 mm » /N g
FLL4 x 10° mL JEAEHEE Y NLN-13 580 -
WY 32C B 1 d > REFEEERAFE 2 o -
HUEEE R E 3.0-3.9 mm Z/NET > P
JE153 7.0 BE/I > MELE 4-5.0 mm fEEREZ
INET o PR 171 BR/I0 > W b B R Y
R BEE (P <0.01) -

TER K&k, L4 x 10" mL™ 8 A
NLN-13 858K > [LE 32 CREE 12 K 3 d
HIRFE B ENR 3 Fin - BEKRE F
3 Tl e R RS ] P 5 2 PSS RE B A 8.3-11.4/
MZfE - BL2 d B Em - H5mE A=
FAGABCE - WS FE/NMETRE 4 wkik o
HEITER | RAEMBEHE - HE TR E80

Table 1. Effect of broccoli F, hybrid on microspore embryogenesis”.

Cultivar’ No. petri dish with embryo/total petri dish Total embryo  Embryo/petri dish
Chinglong B-45 13/14 76 5.43
Singflow BR1210 5/51 5 0.10
Known-you

Tender Green (SK:4%) 2/60 5 0.08
Known-you Ching Hua (&%) 0/5 0 0.00
Known-you Ching Hua No. 3 (GE#E 3 §%) 0/5 0 0.00

“ Microspores were inoculated with 4 x 10* microspores mL".
¥ Chinglong (B#/), Singflow (i), Known-you (F2 /7).

#*2. HILE BARG MEAFERELE O METHIEFE 28 -

Table 2. Effect of microspores taken from flower buds in various lengths on embryo induction of broccoli ‘Known-

you Tender Green’”.

Bud length (mm) Total petri dish Embryos/petri dish
3.0-3.9 7.0+£39b"
4.0-5.0 17.1+135a

“ Microspores were inoculated with 4 x 10* microspores mL" in the NLN-13 medium and treated at 32°C for 1 d.
* Means with different letters in the same column are significantly different (P <0.01) by LSD test.
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HE& 1 wkErgREZ > BRERL ZIMEHLES
2QPE - FER 3 PRURBERB R | RER
B 32C B 2 d FHis o 5 2 REMEAILL
FePE 3 d s BEREMEZ EREFERK
RS IR E R 2 2 RAR AR A B

DL TR B-45, 1T NLN BEIEURNE (28
KAE) DUk 32°CIRE R B (1~ 2 ke 3 d)
HEZE@RNTHE  GROKRIFR - BHE
B e e BRI DL 2 3 T 4R L R B
B S A EE - 6 (Hg B P Ll4 8 NLN 8
BARE 32CIEHE | d 15 6.9 fb/IRk& @ &
& R B NLN BB AR & 32C /e 3 dfY
3.1RR/I > HERSEHAIA R 4.2-6.4 BR/ILZ ] -
RS Z IR L4 53 B RS 4 mm (%897
% 4-6 mm Z[) BN 4 mm (ZE IR 2-3.9
mm 2 i) WS FHETE » fEAM (4-6 mm) J5
o BEEL - R B W TS R

% 3.

SAEE - EREMZ TR R 5 2
o R4 E NLN B E Al & 32 C KR
1 dJ&15 5.5 fR/ML & = 0 H &R % 4H & Bk NLN
BrEERCS 32CHliEM 3 d 2 1.4 JE/MERAh
BRI KRS/ 3.0-3.6 IR/MLZ [ 5 E/)
WE (2-3.9 mm) JiH > BPEA ~ = iE B
DLRe W R 1 58 B /NI B e B s R R
FRI2 NINEEAERKEES3R2CEH3d 2 2.8
AR/ o o HeR S pRHEAH G 1.2-1.9/11
ZfH e

DL TEE & B-75, /N B2 & X 1/2 NLN-
13K 32CHEE 2 d> HWIHFERE3 M
1S 665 E# it - & M FHRE & 21.5 [ (&
BEARER) - LA 5 2 FEERARR A 1T 2
I 2 M KSUR S $H &5l > lRHER 2 IR
&H BA J¢ zeatin 7 [EREF IS B E AP H
B2E 1wk FHEMN MS BEAREREPIEE 3

LLU32CIRMEREFIER A RS, MET A EREHIAFAE 2 -

Table 3. Effect of microspore culture at 32°C with various duration on embryo induction of broccoli ‘Known-you

Tender Green’ .

32°C (d)  No. petri dish with embryo/total petri dishe ~ Embryo/petri dish 1" Embryo/petri dish® 2™ Emgryo/petri dish’
1 11/16 83+1l.l1a 58+80a 26+3.7a
2 12/14 114+9.6a 88+85a 26+2.6a
3 12/13 93+99a 59+78a 34+41a

* Microspore were inoculated with 4 x 10* microspores mL™ in the NLN-13
¥ 1™ and 2" embryos were collected separately after 4-wk and 5-wk culturing, respectively.

% 4.

BB R R R H A A ES TR B-4S | METIRE R -

Table 4. Effect of NLN salt strength in combination with various duration at 32°C on embryo induction of broccoli

‘Chinglong B-45’ microspores.

Medium 327C (d) Embryo/petri dish Big embryo/petri dish” Small embryo/petri dish”
% NLN-13 1 5.1 +5.0ab* 33+29ab 1.8+£2.5ab

¥, NLN-13 2 42+4.7 ab 3.0+£3.5ab 1.2+1.6b

¥, NLN-13 3 6.4+4.5ab 3.6+33ab 28+22a
NLN-13 1 69+23a 55+30a 1.4+14ab
NLN-13 2 5.0+£2.0ab 3.1+1.5ab 1.9+1.4ab
NLN-13 3 3.1+£24b 14+22b 1.7+ 1.3 ab
Medium NS NS NS

Duration of 32°C NS NS NS

Medium x Duration of 32°C NS * NS

“ Length of big embryos = 4-6 mm
* Length of small embryos = 2-3.9 mm

* Means with different letters in the same column are significantly different (P < 0.05) by LSD test.

" significant at P < 0.05
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wk R Bl R (R 5) - GEREUR - REE
il B 2 B B4l P B M 2R R (E 1.7% 5 V)
PR A BN RIES > BMFERES R
18.3% : i T IEIHE BN DUB AR _EAE 25C M
17 1-3 d B KmH > Z1% S IR T E 2
IR 3 EHUKEFE LR K 1 d ERER
B fE o P REE 46.7% - HIY 25CF
RiRoKiEE 1d (3 505 d) SR E LK
EHEPOERREURD 5 4CRR TR TR
ARHR K B - &5 R BURBE & i K R BOE 0
AR R 2T > B 1-5 d FEYHEF
FERANEE > IR 35.0-48.3%
ZE 5 ERER 4CEOREREE B4R KEH
it (E#NEEE LR PHEMM R
18.3-25.0% . f »

i B B-75, NMETREEEE B AR ZIE
R HUHEE R DO =X 4T AR R A O A G 1 AR
8o GEIRANE 1 TR o 83RO 23 £ 0 Hop
A 8RR B S 34.8% 4tk 2 (55
60.9% > 1 Ffk 4 (5585 4.3% -

ER ]

TEIAEMEVH N TEE BHX

5.

oot 3

FA LA MHE £ E R 7 &5 (Lichter
1982) » SRR Z /M TR E R T E )
BT % ¥ fhfE (Ferrie & Caswell 2011) -
6] Ry 22 25 T Y B C R B AR - FAE3 /N
TR R #R e (Takahata & Keller 1991) o
RABUBETEFILEF, Bk FIAME
6] By BB R AR R B F, F R/ NME T8
ZE > RAERMEZERZRE > &SGRt

70

Percentage (%)

2C
Ploidy level

1 DUREARAE RIS E3E TR B-75, /M
TRAEERZ R RIS

Fig. 1. Ploidy level and its percentage from micro-
spores derived plants of broccoli ‘Chinglong B-75" as
determined by flow cytometry.

4C

FALH "B B-75, TEEHIIRLURME - Bl KRBl e il 2F 2 58 -

Table 5. Effect of desiccation in combination with temperature treatments on shoot germination of cotyledonary
embryos derived from microspore of broccoli ‘Chinglong B-75".

Treatment No. embryo Shoot germination (%)
25C 60 1.7+4.1¢
25°C cutting cotyledon 60 18.3+£17.2 cde
257 filter dry 1d 60 46.7+£225a
25°C filter dry 3d 60 16.7+408 ¢
25°C filter dry 5d 60 6.7+16.3 de
4°C filter dry 1d 60 35.0+10.5 abc
4°C filter dry 3d 60 36.7+19.7 ab
4°C filter dry 5d 60 483+ 11.7a
4C 1d 60 20.0 £ 6.3 bed
4C 3d 60 18.3 +£16.0 cde
4C 5d 60 25.0+18.7 be

“ Embryos were first cultured on MSB2 medium for 1-wk followed by 4-wk culturing on a hormone-free MS medium. MSB2 me-
dium- 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 9.0 g L' Bacto

agar.

’ Means with different letters in the same column are significantly different (P < 0.015) by LSD test.
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TEAE A A4 R A R BAE S ok > BLDUHE
BEEGGET N TREE SEEZKER
— o [H[E— M EE AR FEREEGG T TA L
ARER B IE » 7RI e S T S fRAE A EIHR A T
ELIE R e AR 2 IR PR - SRR A
R R A NE TR IR 2 BERAT -
BT TR EETTRSEE > REEN3
{0 B85y A Fe AR 4 ~ BRES B R AR DH Y
ELfl o Hep > FERFENRT - B (1) #
SE R AR R A RIREE © — SR B/
faFREEE L i/ DB ERZER - AILAE
i R A AR AN ZE M (Da Silva
Dias 2001) « ft4h - eGR4 RAVIRER > 0
B FEOEm ¥ MU E(E > ¥
RN E M N T2 S EH R KR
B o (RS P R R IR RIS 22 I R > &
SRR (R LR R - SR R4
B EEARERNERRETTRERE =R » 8
SUINETF DAHE R TR E - RS E
AEHAREAIARE - A T RE A ML 2N T
HIFRIE > ERERENER - 4£6F 1 F&F,
INETF IR I R BIRHE AR > £ 1
BB, K TBRIBE 3, ZfCE SR -
HE R B OV N B E AR o R BLEEZA D
FHIE R FE A - (0 H i B SR/ D - B
HAIESE S A 24 ~ M/ANIR S > MV T
20 ngEEfCEE AT LA MHE -
FERT Q) /NITHERE - —KE A
B G E R R RO N T BRI AR
BIEE > BNV NI TR SRR O E
s TEE TR EEBERIE L EES
EERIA/N ~ e B R AL L E S MBI
ARAE R BV HEAE » Hp DB R R HIE
Fy/NAT 3B IEERER A - B+ FIERE
ERER OIS - SR HE /N5
B B ZfEE R/NKRZ IR 2.5-4.0 mm 2
> ARl KE R 3.0-4.0 mm £ 8 2 6% >
EES R T Y &R B AN (KR
3.5 mm) - H/NEFHERRELMAEREZ#
R (BERRT) - WL BITREEERE L
a5 0 BCE RS EUE R/ANE £ 4.0-5.0
mm - {£5% 2 FEUR - HIEE BA R /MM
TH EEE 4.0-5.0 mm {L# > #5HE 3.0-3.9

mm & 8§ 7 {EEFR S 2 ERE - FonetEHE
Al e A 0 AL SNBSS T B
ZHBAER - A HINEF R SRS
BENTEINE—O5E - ARIAMERESL
EREANRE ZRRE/NEE RS E
IR 2 FE8E i E Y&/ N F IR a2 %
FF&E (Pratap et al. 2009) - AERE C3ME
BRI 24 CIROR 2 B R E R A RZERAT - M
W ZREN/IMEERFER S - WEARA
ZACEINEER -

BN Q) /MBS - HERRE
ik BR A PR i (R Y 4R RER SR BLAC 2R (LAY IR
5o DR EIRESE Z/NMIT - EFE/NMT
HETHREEHERE T > QIR T — SRR R
B AEAESEFEAR 5% 5 S m 1
BEE  MERE~ SRERgCELRERS
G E RS (microtubule) By 7347 » FEIEH IR
BT ERANNAENERREEEZ T &
| A K/ N R RS AR o 2 KR A R T
¥ % (Simmonds & Keller 1999) - —fi§Z£E
BHEY N FREERE EHNSEEER S
Ui (heat shock) » Jff f& 2 5% ¥ — SL fE BRI 48 [
JE SR fn i A 0 o 2 R > R 2R — i
B 30-35C - FREEERT 1-3 d > 2R AR
25C B4 (Ferrie 2003) « fE# 3 1 TR K R4t
DA32C R 1-3 d HIREAE 2 o 2= B A
= AR 2 d REEE I SRS 0 7
FEMRE LA (FEHAR) - HEE
—RHE M ERBERK > BHEEERE
R Y 2 AR B o BN TEREE 3 d
4H S TR HLAEBR B R B 2 d AH D 0 HEITE R
EOREMEERE 1 dE 2 dARENEEE > H
PRI IR ZE 3 d 0 {2 RIREIE INHV &SR
RE > F7 i e FR R T 48 = T e 48 R A FE
BT - (ERIGERKE N "TBRERE
INEFIRE R £ BN iE A S (=
S i K B W] DA/ A EE AR

FERT@GERE EEBEYEE
By FE2E W B 8 Nitsch & Nitsch
(1967) BEMAREC J7 » 074 0 e 2 I 400 %% i e P
(I-glutamin) ~ % B B (1-serine) Y NLN ji§ 2
BEA o RENEREAE 8-17% » pH {HAE 5.8-6.6
o ERZEERE R 13%  pH{E & 6.1
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B 6.2 - NLN-13 &8 A 2l NI F B &
HANSEERER ) HEEB PN EERE R
7 NLN EERUR R R MR S A A [F Y R e
(Custers 2003) - Da Silva Dias (2001) L 10 f&
FAEEHETHE > 5 32.5CIEM 1 d R H
2 d FyfE > HFEH 1/2 NLN $f2 — 26 5 K & b
MR 2E NLN A HEEZ R - £+ 44
"B B-45, DI E K FEE NLN-13 it & 32C
FRPE 1-3 d ETTER TR - BAGRERE
i 3 IR - R H AT R SR R B/ L 2 s B
REE > HERBRRANESHKE » FHRAEK
R 7T » 3538 R B v O o BRI R P 58 IR FH 3
KEEwEEHE - D28 NLNEEAR G
32CHEH 1 d 815 5.5 IR/ @ EIE& SR
FRIRIFMI 2 3 d > AILL I/2NLN S5 8 R A S
Z/NRE > BURRER RS A I R S R R
¥ IS PEL BRI 2 B Y s R/ )N
H/NEF 3 5 m KA IR EL S IR (somatic
embryo) & & EEE L &KBEETZAE ~ OLBAE -
BEMRREER A TERR > NMIFTEEE
TEMR - HORRSEEEREEREEE
R IR BRI RN e B 2 fE ik -
EEN—REEEA SRR /M
FHBMARZIE » BENA 24 KM 5
BEP e A/ NEEERFRE - —KiS
INEFHETE 3 wk 1% AR BN O] LB &S TE 3 1
HIRI IR R M I B R EEHA AR B A 2 [ R
Z BSE{MS 1 E AR - DIHEM (B. oler-
acea) Ryl - BEREEK TN % B RERIELRLE
35-70% =2 [ (Babbar et al. 2004) - B&FE JR AT
FedimE A g0 ABA (abscisic acid) ~ &
fiR7K ~ ROR (4C) PARORIN/D & 4 & 5 8 2k
FEE A E 2 EER (Hansen 2000) © {5 5 444t
11 fE R AR S SR IR BRGS AR - UIRR 25 -
B K~ ROR B A B e s BR AT 2 3 > Horp DL
Ht /K e B Hh 2P AR R i - DURE &
R K R B ARE - BEZR 25°CORE TREZK 1 d H
AR 46.7% o BT 25CORE T LR AR 7K
a1 d Bl E RS RS 5 iDL 4CROR
FCERKEHE 1-5 d BRI R 212 -
BUR 4CECREC & M /K ps 3 B A 88 E 2 i 2F
(R HERLR » HIZERAF 35.0-48.3% 2R &y
—f ¥ B. oleracea T H 7 THIH -

rere

]

66 % 531

INMEF BRI PR AR Z L
FEAERBREE A A2 TH - FH/NEFIZK
ZHEME  Biwm FEREER - EER EH/NME
THRIBMARZ HEEKERS —EtE R OREE
2B > B RSN M — R e B8 e
Bl RITB - R H R S IREREE
H5 I AT O = (fusion) » 58 B RE AE RCA]
BRIyt g% > 210 (Aionesei et al. 2005) - LIS
A HHHNME TR TEEEGRESES
BAERMEZ 2 (58 (DH) fEkk » RIELAEA/NE
MEREERIR - BGEIER LERFEE—F
Hii e B EE - 228 M ERERETE
RN FZEAT - G5 (1) MR EARE -~ (2)
INETFHIEE SR - 3) BBV IR -
Takahata & Keller (1991) {# & (L3 /N T
HERGHEEHFEER EPAEEHES0%
S Bz > {2 Farnham (1998) {#F 6 &5 1L
FonfdE o SEH 53-56% 52 2 ik 0 R
%2 ‘Marathon’ fnfd » 2 fSHGEEAR %2 78% -
Da Silva Dias (2003) 2 F (L3 /N0 1% % -
HpEAMBINZ 2 fERaEh2RFy 43-88% » i &
52 BRI RE N 60% ML EE M E BTG
BRI - Aslball TBE B-75, INET5S
BIESZ 23 PR/ 1T R 40 M Aol - 2
R RS #60.9% R ABEEE
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Development of Microspore Embryogenesis and
Plant Regeneration of Brassica oleracea var. italica

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

Abstract

Hsia, C. N., U. C. Chen, C. Y. Tsao, and Y. M. Chou. 2017. Development of microspore
embryogenesis and plant regeneration of Brassica oleracea var. italica. J. Taiwan Agric.
Res. 66(3):184-192.

Brassica oleracea var. italica is an important vegetable in the world with rich nutrition for
human health. The objective of this study was to establish a microspore culture system using elite
broccoli F, hybrids from Taiwan to produce doubled-haploid (DH) lines for breeding purpose. Micro-
spores taken from 5 commercial F, hybrids were surveyed for embryogenesis. Microspores were inoc-
ulated with 4 x 10* microspores/mL into NLN-13 medium in combination with a heat shock treatment
at 32°C for 1 d before moving to 25°C for culturing. Embryo induction was found derived from 3 out
of 5 cultivars, among them ‘Chinglong B-45’ had the highest embryogenesis rate. However, two cul-
tivars were found without any embryogenesis. Microspores of ‘Known-you Tender green’ were taken
from two different bud lengths for embryogenesis. A higher embryo induction rate (17.1 embryos/
petri dish) was obtained from 4.0-5.0 mm length of bud than that of from 3.0-3.9 mm length of bud
(7.0 embryos/petri dish). An experiment using two culture media in combination with three durations
at 32°C was conducted using ‘Chinglong B-45’. Among six treatments, NLN medium with 1-d cul-
turing at 32°C had the highest embryogenesis with 6.9 embryos/petri dish. Various stress treatments
were conducted using cotyledonary embryos derived from ‘Chinglong B-75’ to improve germination.
Treated embryos were precultured on the hormone containing medium for 1-week followed by 4 wk
culturing on a hormone-free medium for shoot germination. A low shoot germination rate of 1.7%
was obtained from the control which was without any stress treatment. In contrast, shoot germination
rate of 46.7% and 48.3% were obtained from filter paper dry treatments at either 25°C for 1 d or at 4C
for 5 d, respectively. Ploidy levels were analyzed using flow cytometry for a total of 23 microspores
derived plants of ‘Chinglong B-75’. Rates of 34.8% and 60.9% were obtained for haploid and diploid,
respectively. A high DH production rate of 60% derived from the microspore culture would facilitate
breeding program in practice.
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