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Plant Regeneration from Mesophill Protoplast of Cauliflower.
(Brassica Oleracea L.)

Takako GoTo, Masanori MIYAZAKL Masakazu OKU,
Hiroshi Sato. Masaru Wakasa and Seiichi Miva

Mesophill protoplasts of cauliflower, cv* Snow crown", were prepared in the enzyme solu-
tion containing 0.1%Pectolyase ¥-23, 0.3%Cellulase Onozuka RS, CPWsalts and 0.5Mmannitol
at room temperature for 3hr. with shaking at a rate of 60 str. /min. Purified protoplasts
were cultured in the liquid media of 1/2MSsalts (200mg, ¢ NH,NO;) containingl mg~ 0
BA ( 6-benzylaminoqurine ) and various concentrations of 2,4-D ( 2,4 - dichlorophenoxyacetic
acid ) and NAA (a - naphthylacetic acid) . For initial cell division there was no difference
among the initial cultured media, but for colony formation NAA was more effective than 2,4-D.

After about one month culturing , cell colonies were transferred onto the agar medium
containing 1/2MS salts, 1m0 BA,2mg 7 0 NAA, 1% sucrose and 0.8% agar for callus for-

mation.

Colonies cultured in the initial media containing2.5-5.0m3, 0 NAA formed large green
calluses. Calluses of 2mm diameter were transferred onto the agar medium containing MS salts,
1mg,~ @ zeatin, 1% sucrose and 0.8% agar to induce shoot.

Shoot formation was induced only from the calluses on the initial cultured media contain-
ing0.5-2.5m3 7 0 NAA.

Whole plants were obtained from shoot transplanted on the agar medium containing MS
salts and 0.8% agar.
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Table 1. Effect of phytohormones on protoplast division and
colony formation

Initial culture Protoplast division Colony formation
medium ( 1) (Cultured for 10 (Cultured for 20
BA 2,4-D NAA days) days) (2)
mg/f mg/f mg/f

1 0.8 4-5 Cell division +

1 2 4-5 Cell division +

1 5.0 4-5Cell division e

1 0.5. 4-5 Cell division +

1 2.5 4-5 Cell division +++

1 5.0 4-5 Cell division + 44

(1) Initial culture medium containing 1/2 MS salts (200 mg/¢ NH4NO3,
0.5M mannitol,pH5.8) and various concentration of phytohormones
(2) +:small colony, ++: medium colony, +++: large colony



Photo. 1. Mesophill protoplast of cauliflower. (3<400)

Photo. 2. Enlarged protoplast of cauliflower. (<400)
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Photo. 3. First cell division.

(X 400)

Photo. 4. Cell cluster. (<200)
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Table 2. Effect of phytohormones on callus formation

Initial culture Callus formation
medium (1) (2)
BA 2,4-D NAA

mg/l mglf meglf

1 0.5 (3)

1 2.5 =

1 5.0 =

1 + Brown callus
1 2, t Green callus
1 5.0 +  Green callus

(1) Culture medium was same as Table 1.

(2) Callus formation medium was 4 MS agar (1 % sucrose ,pH5.8)
with 1mg/¢ BA and 2 mg/€ NAA.

(3) + :callus formation

Photo. 6. Shoot regeneration from cauliflower protoplast callus.
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Table 3. Effect of phytohormones on shoot and root regeneration

Initial culture | Number of Number of Number of Number of roots
medium (1) calluses trans- shoots re- shoots trans- regeneration
BA  NAA | fered (2) generated planted (3)
mg/f  mg/f
1 0.5 2 1 1 0
1 2.5 a7 2 30 19
1 5.0 46 0

(1) Culture medium was same as Table 1,

(2) Shoot regeneration medium was MS agar ( 1 %sucrose, pH5.8) with 1 mg/¢ zeatin,
(3) Root regeneration medium was MS agar (1 %sucrose, pH5.8) .

Photo. 7. Root regeneration from protoplast-derived shoot.



Photo. 8. Acclimatization of regenerated plant.

Photo. 9. Regenerated plants derived from mesophill protoplast of cauliflower.



17

RBHILI., €05 6, YIRS 2.5m3, 0 N A A T47 2 D H v R ICEEO LR
iz (Photo. 6). LD DIV A IEBRIFEIZEA EEEESTRELI,

[BohrEgEse 1l AJoibt, DT LEL 23 ELOMSHEFHICB LI E S, BIIL
12308 D 5 H19EKITIRDIMES A S h, Wi ikic/EFF L1 (Tab. 3. Photo. 7)e M 5 514
Atk DIR{EICTAEIN L (Photo. 8), IEEIOZERAZHEL TV A, BHEETDE AT I R
b OB ICE B O YL A4 5 iz (Photo. 9),

Ed #

iR SR HWTEEM LM EMOTH2{TH5120. #7939 -0OF 0 b 75 R b 2hs%
L. E9koptEridat,

RN v HOoEE 2 E L, 7o b 772 FOWNEEICIEZ, 0.1%~<% R 77—+ Y - 23,
0.3%tNT—¥F/ XAHRS, 0.5M7 = b=, CPWHIRINT pH5.8IC %L L 12 e A %
v, BRI 217 C, IEWAST e b T S52 20 03T, HERMEE2 - 3T
v hFTANDGMBA LN

Fo b7 7 A OGN RSP ORI v E L ORIMIR T I E A E RS S RT3 00,
TOHDI 0 =~ G NV AR EITK IS % A S 12 UIRs L SRR AT 1/ 2 I
OMS (fz7ZL, 200m9,7 8 NH(NO;, 1%L x 8, 0.5M= = k—VFM, pH5.8) i21mg,/ ¢
BA, 25m " 0NAAZMAT:§DHPBEL TV,

BRI 1 # AT, EREhiioo=— 28BS 1 /2 BEOMS (12770, 200m /0
NH(NOs . 1m 0BA, 2m 0 NAA, 1%L s+fli, pH5.8) EXIEHucaiLI-+ 5
R HNVAHEREh, cheMS (1%L xfli, 1mg/ 0 7 F>, pH5.8) MAKHICKE
Wid 2 & EFOMEASRD bz, BMELEREAM S KA HICEBRILRERSER LIS L C A,
WL UIER a ik 235 C EniT a1z,

X ik
1) ORIFRBS « Eide - PPiA@, A, 12. 20, (1984).
2)  Yabe, K., T. Nishio and K. Takayanagi : Japan J. Breed.,36, 131 - 137. (1986) .
3) Murata, T., K. Hoshino and Y. Miyaji. : Japan. J. Breed. 37, 291 - 298. (1987).
4) Nishio, T., T. Sato, K. Mori and K. Takayanagi : Japan J. Breed.,38, 165 - 171 (1988).
5) Nishio, T., T. Sato and K. Takayanagi : Japan J. Breed., 37, 389 - 396. (1987).
6) HENEM - B OER - XEma— - ek 723 ¥R B AR, 17, 19-30. (1987).
7)  Murashige, T. ahd F. Skoog : Physiol. Plant., 15, 473 - 497. (1962) .
8) Freason, E. M., ]. B. Power and E. C. Cocking : Dev, Biol.,33, 130 -137. (1973).



