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Isolated-microspore Culture of F; Hybrids between Brassica oleracea
var. capitata and var. italica
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Abstract: Microspore culture of twenty F, hybrids between cabbage (Brassica oleracea var. capitata) and broccoli

(Brassica oleracea var. italica) and their corresponding parents were carried out, and the major factors affecting

microspore embryogenesis was investigated. Liquid medium 1/2NLN was used for microspore culture, which
contained 0.5 mg L' NAA, 0.05mgL"'BA, 5mgL"'AgNO, 0.2 mgL"'2,4-Dand 0.1 mg L' active carbon.
Results showed that fourteen F, hybrids could produce embryoids, the induced frequency being 70%. The highest
embryo producing rate appeared in ‘ Luzhou808xXiabao’ with averaging 16.2 embryos developed per flower bud.

The optimum period of microspores for embryoid development was from late uninucleate (late anaphase I} stage to

binucleate (anaphase II) stage. The heat-shock treatment at 34°C for 2 days was beneficial for stimulating

symmetric unclean division of microspore cells. The embryo production was significantly increased in liquid

medium containing 170 g L sucrose for 3 days and then by adding low sucrose content (110 g L).
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1.1 ks

10 MHE M5 5 R F L34 808 &
IE R G M FA8—A(EF, ) AR AL 31 4
BM (R D, EBRELHTRIE, 2004 £ 8 A LA
#®Hh,0 H LHIEM,2005 E 1 HF A2 4 A LA
Lk bRl b S T 1A T IR

1.2 FEERFEMMEFIER

AR HE A DN TFRERNE R IR, U
EE B/ DTSR K Lichter™& 8/ NLN
BERE R, M KBETE EERE MENEK
FEARKFHRR, 42 1/2NLN-14 (KEITE
Bl AR 140 g L) HR 0 0.5 mg L' NAA.
0.05 mg L' BA.5 mg L" AgNO;.0.2 mg L' 2,4-D i
0.1 mg L' iEMER MR BB . Bk, R LA EFf
HEH I 1/2 NLN-14 3R ERE AR R . MaET
Sy EIEFREA L2 RE M SRR T, K
B ERMMTRE TR KEMEFREY, B
MIRTHEE /M T B REA 1.5%10° 4 ml, 703
FTERHN 6 cm HIEFEMY, 41 3 mi, A Parafilm
fEH O, BFERPEAT 34CHABPAE 48 h, R
JEF 25 CHy BRE & T# R IF.
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FA%RH 808 5E EMIERK F, AM s, 7E 8 1E
¥ B 2.6-3.5.3.6-4.5.4.6-5.5.5.6-6.5 mm K &
I, 5 5T 2 8, UTR Y AR L g fa,
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Table 1 Embryogenesis in parents and reciprocal hybrids

FE K iy IEATZA JiE+ R A Jif
Parents Origin Embryo Cross Embryo Reciprocal cross Embryo

X hHE 61A  HExHH808 158A  #Hig0sxEE 162 A
Xiabao China XiabaoxLuzhou808 Luzhou808xXiabao

2% H& 30B B ExFM808 88B S H808xE = 86B
Zhenbao Japan ZhenbaoxLuzhou808 Luzhou808xXiabao
AEE H& 10C  FHEExEH 808 6.1C  #HMBOBxSIEE 6.0C

Danmaiwang Japan DanmaiwangxLuzhou808 Luzhou808xDanmaiwang

BR HH 05D AR x&H808 43D  HH808xtRE 45D

Yixia HK. YixiaxLuzhou808 Luzhou808 Yixia
IE: 223 EES 0 TY 4R x5k #1808 24E 808Py T3k 23E
Sijihuo Japan SijihuoxLuzhou808 Luzhou808xSijihuo

BE H#& ] B Ex 808 23E FHs0sx £ 2.0E
Zaofeng Japan ZaofengxLuzhou808 Luzhou808xZaofeng

e H&A 0 KB« H 808 18F R HB08xFK 47 16F

Qiulu Japan QiuluxLuzhou808 Luzhou808xQiulu

A HA 0 HAxa#is08 0G FHH808x B AL 0G
Xiawan Japan XiawanxLuzhou808 Luzhou808xXiawan

-5/ HE 0 B tx #1808 0G FHs0sxE 0G
Xiaguang China XiaguangxLuzhou808 Luzhou808xXiaguang

HE hHE 0 H Ex##is08 0G FsosxE T 0G
Xiawang China XiawangxLuzhou808 Luzhou808xXiawang
#1808 b E 25.6 K

Luzhou808 China

REBEE ARG FHRRFE 001 KFLERBEE.

* RAENMEE S BN . Different letters within a

column indicate significant differences at p=0.01. *Number of embryos per flower bud.

ERRK, BRHERREEExSH 808,13d AN
AR 3K A8 . 21 R 1A, T 5 18 FY R Bk SR < 4R U 808,
40d A HENF|. [FE, BRSO RS R, R
EERKR, KEET, WK D. (2) ZeFp/ b7
FEMRRERAERAEAENARLH, B
ExiR 808 I F, 355 3 A, KM FHERK S 3-
4 mm, T /MIBREKL 0.1 mm (B 1: A-D) .
() FAHFAMF ERXMEHRERFTHEE
B, RMEAHEREN TR AZN. () EFEX
HEREZ —FH T, HEXMRRKRAESHER
ERREY), WMIBEFLR A H BERAN F, HEER
REEAH I, A RN HBEEAF A HRE, BT
EEKF, HEEEE, RIELFIXR.

22 MNEFAREEHMBEXERE LR
AR E x4k 808 IERAC F, Atkl, L&

WARTFEFOHER. NELREN, REERK

FIARRXUZ R/ T RER E BUE F KRR

BREDIEKA 4.6-5.5 mm I, KK/ PRF
b F B A AL B, X B 55 SR /N T IR
BERE, FHESESRK 162, MEEKEL 3.6-
4.5 mm B}, &b F 5 S RN $ i /ML He il
B, Fth I EBAK: £FEKEE T 3.6 mm, K3
ST TP HCIAT, BFEAHERE:TE
BEKE KT 5.5mm, K¥Hn/ P MFLF=&H, =
£ IEEBRRER D (R 2) .

23 MERANLENEREENEE

P R T Ak R R 5 A P Ko AR 2 B, B0 EE
WFREHMAFEREY. AR 808xKE
W F DMETFHITHEABLE, R ER, BE
DL 34CHBEA R BAE, AE48h L 240 FHEE
£;34C 48 h ALEASTE L™K 15.8 4,8
EETHENLEA S 25CHEBEFEN N ETR
BESFHN=E (K3 .
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Table 2 Effects of developmental stage of microspores originated from different length

of flower buds on embryogenesis in hybrid

AT R
Lez;z?‘iz;ﬂ:ld Development stages of microspores WEE S B (AN
(mm) BH B b3 =gy Noof embryo perbud
Medial uninucleate Late uninucleate Binucleate Trinucleate
2.6-3.5 ++ 0D
3.6-4.5 ++ + + 4.6B
4.6-5.5 + ++ ++ + 16.2 A
5.6-6.5 ' + ++ 22C

o ABIRBE T ZHPNPRTFOANE. AREEFRRAXEFREREREBE (P=0.01) . +.++means

less and more microspore, respectively. Different letters within a column indicate significant differences at P=0.01.

23 FEABREANNHEEMNMNEFHEREEHEMR
Table 3 Effects of different heat-shock temperatures on

embryogenesis in hybrids
Y 4 A i) BFESE NME)
Temperature Time No. of embryos
C) (h) per bud
35 24 6.0 C*
48 12E
34 24 90B
48 158 A
33 24 69C
48 968B
32 24 12E
48 28D
25 OF

RAYBEETRAXEGFRRFERBREE (P=0.01) .

Different letters within a column indicate significant differ-
ences at P=0.01.

24 FMANEREFRENEREENHRR

M SOxEEM F, N FHFEFITE
TR . SRRHE, MBS ROBCRBRL,
FRERE, FHEESK 1624, LTI
237.5%. BEHEFBIEFRNG 3 AGE, UERS
B 40g L' MEHEFURRLE, BB K
79.17%, (BB SAK T s 20, —FH =R BEMZE
145 F 170 g L' b B B3 SR s R 7= 42
FA 110 g L {88 58 S R A P e B4R B 22K Tt
BERD .

25 BREMZEREKRBE
HE KA E R BRI AR R, 57 H TS
GG BB AR IR R IR, IRE R B GR 18R

24 EMSEHREFAEMEFERZENEN

Table 4 Effects of media with changed sucrose content on

embryogenesis in hybrids
EHESR
HEERE  3dE¥HR 3dEHRWM NEB)
Initial B B No. of %
medium A B embryos
per bud
1/2 NLN-17 1/2 NLN-17 / 0 0
1/2 NLN-17 / 1/2 NLN-11 162 A 337.5
1/2NLN-17 1/2 NLN-14 / 8.6B 179.17
1/2 NLN-17 1/2 NLN-11 / 38D 79.17
1/2 NLN-14 / / 48C 100
(Control)

RAANBERARKSFERIERREE (P=00D,
Different letters within a column indicate significant differences
at P=0.01. A: Media with sucrose content changed after 3 days;
B: Media in which 110 g L" sucrose was added after 3 days.

B, FIEKFERRT: ARNERETRMBEK
MmME, WhHTHRESE - BERRFESEHGA
gLRA 2-3 MBS, AR (B
RC1:ED s — 880 R A L 2L B /N 3F, B /N EF
MR AERERE, 10-15 d MAEK BB, BRE
BIHEER (B 1:F)  ARKBRIUEFH 375 A EH
BT, SRR, BREHETH 45 kEEM
B BB R K 12%.
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B TR AR RER S . B4R+ m
B HBEMFH 808 HXMAERBWEIKE
fe 1, BULENTR e fb A0 N Hb A B R IR &
(RD ;6 MIAMBEFRRAPBTEES, F34
ERXZEMEESLERERE,3 AMNERK 2T
AREFESRRAE, RHRKNB AN TEFRFET
EEEH. XS5KRAX FEXN IR FERER
— B0, BRIk, 2SR A] 2R /L B R ROE BRI
FERER I BOMEHEA R RE. FHAET,
ERTHRMPOIAFRERBSELHTESR, HH
LFp R FRF G R AE e R il RSN W, 5
S0 B K, X5 R K BA T 5 I 40 B B AE el SE R )
ARG R EEERANERARG, £FR—F&
KFEAMENT, HM I FRBEERNDSHE
FEAMMR R A G B B IEAEX, VLB & F R
HIRERE RAE I EE ] R A AE B L 25, FEB
— .

RBRY, WHEEE 3 d RIS B
FoRRKEEREGHREER, XFBEREFEPEK
EEEEABERENEEFVMEER T
. 359% 3 4 BN S SR, B B AR
e TR FEE TR B T 440 P A A 4 P R SR R b aE
JAE P4 40 B SE TR TS B BRI, I AN B Y
FLME T MIFRESRENEREG.

HESHLERXREFEXRAREMEMN B _F
EHEYFEER EERRER, IR RE M/
FRFEFH, AMRBRFEGCIFRMAER. Eid
SHEXRM MM TFREEKNETT LRSS
ANF T XGRS R B XU AR A R, X AN 72 L F A
FAE. EIXMELEAT S BT RERS L.
FRBHNECHTRRBN EERITLZHE
W BEEEEMHRELGEENFA
PHE.

WA FREBRRENERERL. FRARE
H, fEREHREZEAHEXZHN T &
34 CHALIE 48 h, WITHEEFER 170 g L' W iR B ERE
BB FEW, 3 d JE IR IRIR B I S 9590, IR R 3R]
X 70%, BREREETERRE 1624, REER

12%. 5= & B EHR DT IHIFFLE RMLL, HE
REMATER, EREHRANLBAG, B & 4

Bt AHAEEEFKEX TESARGFS.O0x AR
REBOIRS, FILB0H .
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Explanation of plate

Plate |

A First. ecll division of microspores cultured after 4 days (x400):
B Globularembryo cultured afier 15 days (x00); ¢ Heart-shaped embryo
cultured after 17 days (x200); D. Cotyledon-shaped embryo after illumi-

mation treatment; E. Differentiated plumules; F. Regencrated plantle.
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