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Plant Regeneration from in vitro Cultured Plotoplasts and Anthers
of ‘Hanaccoli’ (Brassica rapa L.X B.oleracea L.) and Characters
in the Progeny Lines Derived from Regenerated Plants.

Yuji YAMAMOTO, Kazuhiko KANEKO and Yumiko OKAFUJI

Abstract. Plant regeneration from in vitro cultured plotoplasts and anthers of ‘Hanaccoli’ (Brassica rapa

L.XB.oleracea L.) and characters in the progeny lines derived from regenerated plants were investigated.

The plotoplasts isolated from flower stem were cultured in agarose beeze. Small colonies were transferred
onto callus formation medium, and then transferred onto regeneration medium.Adventitious bud
differentiated on the callus grafted on a hypocotyl of bloccori seedling developed into shoot, which can be
easily transplanted into soil.

Anthers from the bud as the petal/anther length ratio was 1/2 were cultured on B5 modified medium
supplied with 0.1 mg/ 8 2,4—D, 0.1mg/ § NAA formed embryo. Regeneration of embryo was induced by
transferring embryo to MS medium supplied with 0.2mg/ 0 BA.

Although each P1 lines plants showed same type of morphologocal variations as primitive line, the level of
variation was lower. Waxless plant was not observed in Al lines plants but observed A2 line plants.

The yield of P2 and A2 lines exceeded that of primitive line. Lower frequency of morphplogical variation

was also observed P2 and A2 lines compared to primitive line.

35

Higher yield lines were obtained by using plotoplast culture and anther culture.
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Table 1 Effect of enzyme combination on plotoplast

isolation.
Treatment® Plotoplast yield per  Percent of survived
condition fresh weight plotoplast
A 5.2X10° 80.1
B 5.2X10° 21.7
C 4.0X10° 88.1

? Incubation medium (Modified NN medium vitamins
reduced to 1/4 amount, containing 0.4M Sucrose,
0.5mg/ 0 2,4-D,NAA 0.5mg/ ¢ and 1mg/ ¢ BA)plus
A:My<cerozyme R10(1 %)and Cellulase Onozuka
R-10(2 %), B:Mycerozyme R10(1 %) and Cellulase
Onozuka RS(2 %), C:Mycerozyme R10(1 %)and
Cellulase Onozuka RS(2 %).

The solution was shaken at the rate of 30 rpm at
28 for 5 hr in the dark.
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Table2 Effect of culture method on adventitious bud development and
survival rate of plantlet after tramsplantimg into soil.

. . Culture No. of adventitious  No. of shoots  No. of survived plantlets after
BEEL, Ya—PEUTERLE.  peod shoots cultured developed plantlets  tramsplantimg into soil
5. SIS —— o
UL, BREHTOS 2 —MrBB oo e 107 % 25(23.4%)
AR L, KBIR &R B R medium
BEPOLER2R). TOXD, ML \icrografting 31 24 24 (77.4%)

REFEZRANTT Oy ) —Rll~D
XA oOT5T5 4 T E T, B

Table 3 Effect of stock age on shoot development from grafted adventitious

o & UTRWSIRENI %3 ~5 buds.
H OB O REFEOERMENELTT Stock age®  No. of shoot No. of shoot ~
AR AL BN (5320 ~tips grafted - tips development
= ° into shoots
Ele. INSERBIREHTREIEE P m o
HERIC ttNJllﬁ{Eﬂ‘?f PEFEBENT 9 12 3 Adventitious buds were formed
G2, ZOEDTERITEFLE 14 12 3 on the cut distal end of stocks

WRESEIIRE®R 3~ 0Ty
R bAO=A 70 d 5751 >
Fick 0, PRECIBLA R A LT A ENTES T
EELEMNITRD T,

#isEkTI3 5 A25H 108 7 HBKROH TREIRIES
Nz 1 RDD, REMOWHRIERITLE5~2.3% L{ENo 7
(B4, B5%)., IO FD20~30%2 1z
BEEHDTEVMETH B, 77 I FRTRBEEETE L
EMOEBERAT— VR L RRH®REENh3Y, TRioz
D— | DM DEF R T — D3R E/HENL/4TER 4
ST, 1/2T 1R ERD, 1/3TR45FHE L
BHIO B OB L (F—y Rk, N3o20—0
BE BHOEEELEFAT—UNERT, 1EHLEION
HIFD S RAREIEIIBRE S R & 5 Th B,

MEL TR ERED 5 i THAE T 5 L BHRBICIEAL.
RNTE L D 2 RIEABEE S NS, kIS EE TR
Motz HOT7TIFRTHEINTNRRIIRINED
2 RIE#0.2meg/ 0 BAZ S OMSEH TR Z BT &
EENEE SN, RICBbNE a— FEYOREL
MSHIVES 7 ) — e B L RBNRD Sz, iR

“Days after seeding of buroccoli used as a stock.

Anther —derived embryo.

Fig.1

UIeHiRZIMEUBBEZREL 225, BEAEDMERE
DHETOBRZLE T OENERF, B LTS
Nz, NS OREEOTREREEZ )V e F 0ET 5
ZEITKD, EWBIERET 2 Gk LTSNS 2B
5.

Table4 Effect of anther development stage on embryo formation®.

Development stage No.of anthers No. of anthers No. of anthers No. of embryo
(petal/anther length ratio) inoculated formed callus formed embryo formed

1/2 220 73 10 22
(33.2%) (4.5%)

1/3 396 155 0 0
(39.1%)

1/4 189 110 0 0
(58.2%)

*Innoculated 25th May.
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Table5 Effect of anther development stage on embryo formation®

Development stage

No.of anthers

No. of anthers

No. of embryo

(petal/anther length ratio) inoculated formed embryo formed
1/2 216 5 6
(2.3%)
1/3 209 0
1/4 79

 Innoculated 7 th October.

Table 6 Productivity and morphologocal variation of P1 and Al lines.

. i i Abnormal
Line* Begolfnr;lglr%edszites Mlla;zrsg;i[tyleld CB(;S: bPlant Bitterness®
Number Weight(g) (%)
1 10.29 5.0 84.4 + 7.5 -
2 11.2 6.8 96.2 + 5.0 -
3 11.2 6.5 104.5 + 5.4 -
4 10.29 7.0 100.7 + 23.0 -
) 11.2 4.2 74.2 + 17.5 -
6 10.29 11.3 153.7 + 0 +
7 10.28 9.4 69.3 - 0 +
8 10.25 13.3 106.5 - 5.4
9 10.28 12.2 99.4 - 0
10 10.25 13.6 109.2 - 3.2
11 11.6 8.8 92.0 0
12 10.25 11.8 97.0 - 0 +
13 10.25 11.7 98.6 0 -
14 10.28 11.3 101.8 0 -
15 10.28 10.3 106.4 + 7.7 -
16 10.29 9.2 100.8 11.1 +
17 11.6 6.2 83.8 0
18 10.28 10.7 112.8 + 10.7 +
19 10.29 13.0 130.1 + 5.0 +
20 10.29 10.4 73.2 - 0
21 10.28 11.2 83.9 - 5.3
22 10.28 10.4 86.5 - 0
23 11.1 13.3 113.3 - 0
24 11.9 10.3 63.7 0
25 10.25 10.2 85.4 - 0
26 10.25 14.3 ‘112.1 - 0 -
27 10.25 104 82.2 - 0
28 10.29 10.6 105.8 + 0 +
29 10.28 12.0 123.2 + 2.9 +
30 11.6 14.0 157.3 0
31 11.2 10.9 144.2 + 0 +
32 10.29 938 101.6 + 0 -
cont. 10.29 8.0 91.2 + 7 28.0 -

? No.1~5 : P1lines, No.6~ 32 : Al lines.

Y+ : Dark green, — : Light green.
* 4 . Bitter, + :Slightly bitter, — : Not bitter.
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Table 7 Molphological variation of A2 and P2 lines.
Normal
Lines plant Abnormal plant (%)
(%) Wax less Abnormal bud Others
Primitive line 70.2 8.3 13.5 8.0
Developed A2 line 93.3 2.0 1.7 3.0
Developed P2 line 87.8 4.5 6.2 1.5

LZEBMEBTOAER SN, BRE
MTEH ODERBEKOHBRENBER N
Tna?, 372> 20— DN

Table 8 Axillary shoot vield of P2 and A2 lines.

REROFERANLRBEHEROERIZEK Harvested A2 line P2 line Primitive line

BOPRETFOERICLEDLDNS month Number W(eigg)ht Number Wéaigg)ht Number W(eigg)ht
&%b#kbfm<%g#%%°ﬁ October 0.9 125 1.0 147 07 9.5
MEAOPROZELUREZEDD  \(over 1101 107.5  10.3 119.4 8.0 103.4
D EFHBRRICBIDREED  poepper 7.6 484 6.7 52.6 5.2 46.9
TECBRERSNIIT2HORE  Total 19.6 168.4  17.9 186.7  13.9 159.8
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