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FLWEMBEREE S LT, MiRRE-CMmiuss, &z
TEAREOMIEL ~vic B B BRESN sadicE
A, Tu b7 NERE, COERBERO—DEE-
TW5. 7o b7 5 R MERICOWVTR, TTCkKF 2R
DTS FHEHTIEEZ L ORENHVLY, Fu b S
5 A Mo OREUREABEBRNASIIE > TE. L
ML, Fa2vUR2EY ) RHEHTRIARRAIDIEL, B
BREREE INTH S5,

BT, F2v)D70 752 MOERUREES
BRI OMICT B0, FEEZRNW 05X OB
B R UICHRICOVWTHRET 5.

F 2w Y (Cucumis sativus L., 55 T&IEK) O
BFE, 0% 2/ —nic 14, D0 THMEREE
0.5% DRFIEHEEEF + ) v Ll 30 HFRE, T/ 10
% WEEILIKFEKIT 20 HRIE LT RER AR, BEKT
3@ L7z, BCP FL—t A v b 7H - (HAKE
) % 8g/l WinLicEMicRERBTEBIKL, 25°C,
16 BYRIBFACIREL T, R EFE S E. H1E/
%, BB L/ATFELRRL, CPW Y248 0.5M =
v =t —niE (CPW ¥E#%) HcHilr L. 0.05% ~7
PP —% Y-23, 1% &5 —¥A4/ XA RS, 0.5%
FEZNT UEEEA ) 9L, 0.5M v = b—A%ETr
pH 5.8 ORI ICHN LicFEEA AN, 27°C, 80rpm
TRI2HEABIIRES L. 7ot 75 2y 2Ea0ERE
Wix, 165 X 9w Y2 AF VLR Ay V2 THEMAL,
100X g T34MEL Lcth, WlELTTr 75 R
FAEN LUz, X5ic, CPW EikiciEE L, O [mIR
TEEMEE 3EHRVEL, BRELTEICKRO. BE
#0778 b7 7RI 2x105fE/ml OFEETO.5M
v v= =B L.

7a k75 R b EEEMICE, Murashige & Skoog

(MS) Bl OMMIEE 2 f5ICHERL, = v=F—%E
0.5M FINLIcREAEAREE Lic. srvervE LT
a-naphthalene acetic acid (NAA) & 6-benzylamino-
purine (BA) BXU 2-—isopenteny1adenihe (2ip) %
Table 1 [C/RIBETHBA L. 7o+ 752bid, 3
HEREITCREEL, YSEMBEISN b OPE Y
= h— VA 0.25M [ T Eic B AE L, 16 IRy
A (5,000 lux) T2~ 3WMHEEL T2 o=—RKZ
(BL7z. B 0.5mm FigKAEBS LI an=—%an
= —REF—D RNV T VR TEXRE 0.8% HINL7
MS HHucBEL, 16 RRJRAT3 ~4BRIEELT
ANWAERERAT.. BE 2mm PLEOKR X X ICEB
Uicam=—%hvzd UCTEREEZRE L. AV
oA EFEET A7, NAA 0.5mg//+BA 0.5
mg/l BT NAA 2.5mg/l+BA 0.5 mg/l FHinEHT
WEREhich v ERHD, wuverid NAA+BA, g-
indoleacetic acid (JAA)+ BA + ¥ X 1 J » (GAs),
IAA++¥7F v, 2,4-dichlorophenoxyacetic acid (2,
4-D)+BA OMAEDLETHRM U MS HH~BREL
fo. BRI, 25°C, 16 EERARBAITIT- 7.
AEBOBRNBLEETE, Yo b 752 MITFEL
MG 3x10° HEKBicHEgcx/ (Fig. 1). 7w
7R OHRE, BRAULILTNTORNE VEET

EBLh, ARBREL N TAOEMTHERN4EE

CRI—TH-te. DKL, NAA 0.5mg/l & 2ip 5
mg/l %7213 BA 0.5, 2.6mg/l 2 A S5 bk
& VERIETEP -7, BA, 2ip &b 0.1mg/l OIEEE
TiZ, NAA BEICED LT SRRSO TEP - 72
(Table 1, Fig. 2).

FEREN 2o =—0EF I DWW T, NAA+BA
DMBEDLENEP-T. NAA+2ip OhvE vl



AbETIE, NAA 30.05mg/l LEBREDOH 1 b7
72 OISR ITED oS, 20%SERELRL
TnE—FRICREL L P>, an=—{F, EHL5~6
BREITEZO0.5mm BEDOKRX XKD, WIFhokE
THRETH -7 (Fig. 3, Table 1). = v =t —r%
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WERRERERL, Hic NAA 0.5mg/l+2ip 0.1mg/l,
NAA 2.5mg/l+BA 0.5mg/l TOHRKRENE» -
fo. Fa b7 5 R PARRE S VAHREEE UTEE
L7z Plating efficiency® % Hi#d % & (Table 1), 7
o b5 R MEBCE Lok vE VLR NAA+BA
DOHAEDLEBRL, HHERIZ NAA 0.5mg/l+BA
0.5, 2.6mg/l TH-7z.

Fig. 1. Protoplasts isolated from cucumber Fig. 2. Cell colonies from cotyledon protoplasts.
cotyledon.
Table 1. Effect of hormone combinations on cotyledon protoplast culture of cucumber.
Hormone (mg/?) Division Colony Callus Plating Root
rate % growth?’ formation efficiency formation

NAA BA 2ip (A rate %(B)® % rate %°
0. 05 0.1 0.3 — - — —
0. 05 0.5 4.4 — — - —
0.05 2.5 14.3 - - —_ -
0.05 5.0 12.0 — - - -
0.5 0.1 8.3 +++ 91.8 7.6 34.7
0.5 0.5 16.5 + 4 14.7 2.4 2.0
0.5 2.5 12.3 ++ 14.0 1.7 3.3
0.5 5.0 21.0 + + 8.6 1.8 0.7
0.5 0.1 1.1 + 1.7 0.0 0.0
0.5 0.5 20. 2 + 4+ 4+ 68.0 13.7 0.4
0.5 2.5 19.4 +++ 67.9 13.2 0.0
2.5 0.1 3.7 + + 44,3 1.6 3.4
2.5 0.5 13.6 +++ 82.6 11.2 0.4
2.5 2.5 15.6 + 6.8 1.1 0.0
5.0 3.0 17.9 + 0.0 0.0 0.0

® Protoplasts were cultured at 25°C in dark for 3 weeks. MS medium with half strength of inorganic
elements and 0.5M mannitol was used as the basal medium.

» After 3 weeks of culture the initial media were replaced by the new media which contained the
same medium components except for 0.25M mannitol. Colony growth was examined after 2-3 weeks of

further incubation at 25°C under 16 hr photoperiod.

vigorous.

— : no growth, + :slight, + - : moderate, ++ + :

© The protoplast-derived colonies were transferred onto callus culture meidia which contained the
same hormone combinations, the components of MS medium, and 0.8% agar without mannitol. More

than 2 mm calli and the rooted calli were recorded after 3-4 weeks of further incubation.

The figures

reveal the percentages of the formed calli from the colonies and the rooted calli to the transferred

colonies.
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Fig. 3. Visible colony formation from cotyledon

protoplasts.

Fig. 4.

Callus and“root formation from
protoplast-derived colonies.

BOFEIZ, NAA+BA X NAA+2ip DAL
HTHELED S, NAA 0.5mg/l+2ip 0.1 mg/l KN
EHTE I EHOERELR L. B, 2mm DIFo
an=—h5 bR, REROD RV E VTR
BRI SROA LT > T B0 BB S h iz
(Fig. 4).
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Summary

Callus and Root Formation from Cotyledon Protoplast of Cucumber
(Cucumis sativus L.)

Kohij KAGEYAaMA, Kazunori YABE and Shigetoshi Mivajima

Aichi-ken Agricultural Research Center, Aichi-gun, Aich 480-11, Japan

This paper deals with the effects of hormone combinations on protoplast culture of cucumber
(Cucumis sativus L. cv. ‘Ohgonsokusei’). Protoplast isolated enzymatically from cotyledon divided
over a wide range of the hormone combinations tested here. The media containing 0.5-2.5mg/l
NAA+0.5-2.5mg// BA and 0.5mg/! NAA-+0.1mg/! 2ip were particularly suitable for callus and
root formation from protoplast-derived colonies, respectively. Various combinations of hormones
have been tried for inducing plant regeneration from callus culture, but the attempt has so far
been unsuccessful.



