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tHEE K M EEZ

(TEAZREEHRT F% 266071)

BE T 199441 AN 11 AEE SR TFANRBSE T EHSHIREEE RRATHEM
ST RABFEFRIFE, 3 4 HEHREREISHEAGALRHR, RBEGHERTFHRY
AEFOLZE MS BB ERFEFERAGASRWEN BT T HE TETENARRS
MS B hEEERENSTRGHAB RN, HHLET 4 BB ROER, LREH,
PESI B ASEFREM MS B AN EHHFERBIEFAGHANBEEERE, KBEIFENFH
75.5% (24d) 1 67.3%(90d). 7E MS B fh3f BIF IR HEFE 1204 J5, £ K. BRAEHH A
HAREFED K 80%. 78% H 67%., £ MS Bl & FIFHE T R EHM 6 MRS, HIR
K 12.5%; T SRR MBS 6, FFEA 3.2%. 1.5%KI B4 TRKWAAR &, digirda
B BRBOR A,

XA OBHE RMGHS ALUEH

ERSGES Q94551

WBERGHATRIET 70 F1X (Saga et al, 1978), E 90 FERHY, BHEFEF 17
A HRRE B (Notoya et al, 1992). BRA —&H| BRAREFEERIEFE
W FIRIE B A B HR M HE (Fang er al, 1983; Notoya er al, 1992),18 B RTHIBF 5
MEHNTRGEAHAR, E4RDABBEAGANEIRHRE. FXMERRHE
FE BHEFHEMREAR ARG EBHAGHRABEINE, URRFRBRE T EMBRE
BMRBIRER, UAABRBEEN B RREANBRFHORERRBHREN, A HREET
BERERE—-FMERNHEKBERR.

1 #RSH*®
1.1 #H

R Gk 4E4E) A (Laminaria japonica) B THAT 1994 1 ARTHFH KT A, B
WHBTFE(ERK 6—Tcm) T 1994 4 11 BHFERBEBTEGRME. BREMH LM &ES
R, BB KBRETH BHEBINBKERIK. RASHEEABNEREK
(0.570mol / L NaNO,, 0.025mol/L KH,PO,) ', 7E ¢ H 35 32 4 s 5 9% (10.0 + 0.5C, ok
JE#% 10h/14h).
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1.2 A&

1.2.1 EFEM K RET 4 FpEFREE: MS MARHE 32 8 (Murashinge et al, 1962).
MS & {4 5 B 3% 55 2 (MS AR B 75 2R N 0.030g/ mlH BEE. 0.001g / mlBE £ 32 LY.
0.5mg/ml V,,.0.5mg/ml V, . 0.1076pg/mi#zh &, 1.86pg/ml NAA). ASP-C-I/E 4k 3
% (Saga et al, 1982)#1 PESI [& {43 35 (Tatewaki, 1966), B /A3 35 2 g i (K 35 55 2R
M5% W/ V) BERREC . R RBAF AR E KT A, V1A 2—3mm X 2—3mm B 4HH
B,
1.22 WHARAAMILE BT RBB AL SEERRKE IS KL 3—4
K BRARKETFARITABAEREN F A, BARY R 2—3mm x 2—3mm WALk, AT X
“1.2.47 5 (3) "B ZOHATRR B, ¥E MS BRI R R rhig .

123 HmyrscR £ MS I8 435 35 22 o 43 51 i H 28 B (0.030g/ml) + B
# B (0.001g / ml). V, (0.5mg / ml) + V,,, (0.5mg / ml). # 3h & (0.107 6ug / ml) +
NAA (1.86pg/ml) . H#EEE + BEERREY + V,, + V, , + M E + NAAGIER ). Big
—xf B GeiEfsmy) .

124 HAAWKRRH BRIUAE R IR AL EE R MG A S L F IRAE D S Se A R LA Sh, H AR
P LB A,

(1) 1.5%KI + 70% Z BEAb#E (Yan, 1984) Koy R UIRAE 1.5%KI BR8]
¥ 10min, F & 70% L BREIMEREE 3 K, B A& ERRKE K WEE 438, A MS B ki
BEREPRERE.

(2) 1.5%KI+ 0.01g/ml NaClO 4t 2 (Yan, 1984; Lee, 1985) HHBR A
1.5%KI % W H1 2 # 10min, & B IR KB KT 2 3K, A 0.01g/ml NaClO ¥ & + 4b
H 30—60s, FHH & EAEIRKE G KEE 2 1K, A MS B {3 &5 3r 5 dh g 55,

(3) 1.5%KI+ KE#g/K4E  BAZRYIHIRA 1.5%KI B FBRHE 20min, FEA
o i K R 20min, A5 IHA R B KE G K HIKE 20min, BHA MS Bk g5
RS,

(4) PiAEEHRLE  RA6—7Tcm WIEH B FIEE TR, BEERTE
B 53 5 & AR FE 5 £ (S00U/ml) . M BREEE & (S00U/ml) + HMFEEE (lmg/ml). &
B R (100pg / ml) MG AL R AR E K (500U/ ml) 4 K BE & 328 /K (0.570mol /L NaNO,,
0.025mol/L KH,PO,) 3% 3F 2—4d, UM MBI R 3 X 3mm), A B ER R KEB AR E
HWEEBOR, D HBA S EHMPAERN MS Bl AR B R PR, BREHDR. L
JA# 10h/14h, J63& 1 500 Ix, IR E 10.0 £ 0.5C. 4§ 15d E#—KIEFHE,

BEIFRE = (BRAGALAW AR RE/ BHAYIRE) x 100%

2 &R
21 4MBFEMNFSHRGE)D

AMS BAERE R 71dREFRE, BAKRBEAKERIIE FEFEREHRE. 3
75d By 3SR, ARG BB, W ERGHLE K. A MS B{kE %58 35d #5%,
RELTFHERAGAHR, SMHANRER—RAGER, HEREE, IEBARR
% A PESIE AR SR %, 258 204 3555, KL K2 B BEERAGAHR, SHEHR



654 i} pe2 5 # pes| 30%

HHERARME G EA. O6). B ASP-CIE & FE, A/ £ 150d BILR, LAt
HAFER. WEARHARE 120d HIEFR, HE/GHANBEIEERATE.
22 BEESHALANBIERGE)D

BWHEAFEHRE 120d KIEF, AGHANFEIRRLE |, BIREMRAER A RKEAH
> BIR > WR.BERAEE.

%1 AEABFENESTENAANBGARFTSE

Tab.l Callus induction rate by using different media and from different tissues of Laminaria japonica

T ¥ A AER Y (120d)
MS#ifk (75d) MSHE %k (90d) PESIEI{k(24d) ASP-C-1(150d) AKEMA  WH B

HHHRE 98 104 110 185 30 34 46
1873 8 0 70 83 0 24 23 36
BETE (%) 0 67.3 75.5 0 80 67 78

2.3 FmpxigHEGARR AT E

MS B i 55 2 ip B 0 AR R B4 48 30d 3% 5%, NN H B EE + B BRI R AR HER
By 11.6%: BV, + V,,BFEN 6.9%; BINEEI K + NAA FFHN 6.6%; R FN
AL 6 FSA, BREN 12.5%; MEMEMESFEIERN 3.2%. BAFMYAHAR
ML AERHER MHEBEMBESRERYWREBERARTE, RE V,,.V,, BERM
NAA BB #EHE A EARNER, BENs B8, BESRRYM I REER A +54 9
.

24 ATHRBEFENBRERR(ER2)

AL FEAN AFBREFET, A 1L5%KI+ 70% CEAEHHR R L WYE; A
1.5%KI + 0.01g/ml NaClO 1 1.5%KI + J& B4 & 18 7K LL 38 i A SUR i) Y B R 43 51 4 58.7%
0% AMBMESELHE SAdGH 87% AR YH; AMREERMAEMREERLE 5d
5l 50% HALYE; IFBRWLE 3dGH 88% HARYE; AMRKR R ERLAE 6d
EREELI, BALASREAS. HERIA, 1.5%KI + FLHE KL G AR RK T
EHMERRLEEE, AR ENERLCHEE /N FRBREZRRIEHE, B3N
HAED K.

F2 TEHELEBAKREBRERR (2—10d)
Tab.2 Inhibitory results of different methods on bacteria (5—10days)

iS:: iR 1.5%KI+70%Z B¥ 1.5%KI+NaCIO 1.5%KI+FE 8K RAR
Str Str+Lm Amp Km
HAHH 185 109 120 62 30 57 55
BRI 185 64 0 54 15 50 0
SR H (%) 100 58.7 0 87 50 88 0
1) SrhBBEEE; LoviRiEEE: AmpNFERY KmAHRFHREBR
3 iTig

3.1 EFEMFENY
BSBEAGALSFERWIERESR 11 F(EFESE, 1995), ¥ HHH PESI(Saga et
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al, 1978). ASP-C-1 (Saga er al, 1982). ASPI2-NTA (Saga et al, 1983) 1 A LXK
i PESI B9 (Notoya et al, 1992)%. Yan(1984) % R MS AL # X BESHHEAGR
o, EEEEFERIMERERN S AR AT, W H3% 522N pH E 0 S ET K,
BT TRGHATEBRATENLKME, A GHANERAF. S BX #3589 5 E T 6
RIEH EEEBE MS HIEMITRIB. A MSEAEHRERET XML, AR
% BL PESI Bl k3% Fr A 5 W BB F A4 A G A L RER, SRS MS Bk
BaEALA, MAEAGHSA B EE L MS B &R,
32 BHEAEBUMAGAERFEER

BAHALANERRBEILTHMEREW I E b, BUASZORE, WK &5 4
H, BFOMEBERRK, MG THEIR LS. Yan(1984) 38 R7E K EHERE At
HE FEMHAWERNFRERBGALNEIE TETIMER. ALBEREKH, A
F PESI Bl fa 52 2, HAUIRW R L. KB HEEYTERAGAL: FH MS BikgsH
2 ERAFEZESFT, BFEKBTAHAGHAESRARE. BRNBESRTLTEER.
3.3 ARBRESENBR

BEALTELHENARRE, — P EETERESH, N\ESHEY R BT RO TELE Y
EHAER. AT HATEALENRARXERHEY, TARKABLEEMNE, FrUR
MEMBI B TR, BENALNLEFERREEERET AR TEBN B (EX18,199%4).
EHE WD, BEHANTHEBE T RBEV R E W E, MRHE, B — SRR M Tk
WS, F_ARENFETMIIABBEEER., 2 XLRUEFRETE LB EL R I
W AREEE RS, TEHEE R AR RE., £ KIMZELENEE, &5
BeE. KA KIF NaClO AL B G H5 4 58.7% S8, /H NaClO BALMETRIR, 6—7cm HI4h 7
FHREBAREHDER @, KA KIMIEEE KRG T — R, BURBEF.
3.4 FHmAXHEFRGARE RO IE

XTHYBENBERGHLATE R EWERAR—. Saga (1982) % IAA. NAA.
2, 4D B 30 & xF W B B (Dictyosiphon foeniculaceus) X 45 H &8 W & IR A 1 A
Polne—Fuller® (1987) LR B R EW BEF AR EMYE KA TN AR LIV K M
Yan(1984) #EE A& RE WM E C75131 BHNBH XA GHLENIE A H BRB#E
M. XRTHEHEMY, Saga %F (1982) EHARNMERENAGARBEIN AN —CENHE
BANEBERERYAERNTHNEENGNEE. AEAXHIRERE, M3 EM NAA 3HigH
HAGERERHUER B HEEABRERRYNEAENESE. HEBREBEHLS
RN EE>Y, FUETRRSFAGHAE A3 BHHHERT.

Hit HEREFERERREBITROOGEHME, PEMEREERATELAS. BA L
RIS T4 2, EEHL.
2 % x W

ERIE,1994. BEAYFEAR. Lig. LEREHRME, 19
E&RE, R OM, 1995, BEMGHEABTE. BERN¥,3.17-20
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HIGHLY EFFICIENT CALLUS INDUCTION OF
LAMINARIA JAPONICA

WANG Xi—hua, QIN Song, ZENG Cheng—kui (C.K. Tseng)
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract To obtain a large amount of callus and to look for an effective method for bacteria
eliminating, experiments were undertaken from January, 1994 to July, 1996. The materials used were
mature sporophytes and young sporophytes of Laminaria japonica. Mature sporophytes were collected
from Taipingjiao Bay, Qingdao in January, 1994, and young sporophytes were provided by
Rongcheng Feeding Farm in November, 1994.

MS liquid medium; enriched MS solid medium [with mannitol (0.030g / ml), yeast extract
(0.001g/ml), kinetin (0.107 6ug/mt), NAA (1.86 pg/ml), V,, and V,, (0.5mg/ml each)l; ASP-C-I
solid medium and PESI solid medium were used. Solid medium was made from liquid medium by
solidification with 1.5% agar. Meristematic zone, stipe and rhizoid were cut off from the mature
sporophytes. They were cut into (2—3)mm X (2—3)mm pieces. Mannitol + yeast extract, V,, + Vg,
Kinetin + NAA and all above mentioned additives were added into MS soild medium respectively to
compare their effects. Four techniques for eliminating bacteria were tested: (1) 1.5%KI (W/ V) +
70%(V/ V) alcohol; (2) 1.5% KI+ NaCIO (0.01g/ml); (3) 1.5% KI + autoclaved water; (4) antibiotics:
Str., Str. + Lm., Amp. and Km. Young sporophytes were used in this test.

Tissue pieces were cultured at 10.0 + 0.5C, about 1500 Ix (10h light/14h darkness) light. All



6 ¥ EFLE. BEIGHLANERRES 657

media were renewed every 15 days. Large amount of precipitates occurred in MS liquid medium
after 7 days and pH decreased during the culture, which affected the test. No callus formed after
five months of induction. No positive result was obtained using ASP-C-I solid medium, either. But
in enriched MS solid medium (modified by all the additives mentioned above) and PESI solid
medium, inductive efficiency were 67.3% (90d) and 75.5% (24d), respectively.

By using different tissues in enriched MS solid medium, inductive efficiency was: meristematic
zones > rhizoids > stipes (120d). By using sterilization method (3), none of the tissues was
contaminated, but all tissues were contaminated by using method (1). Most tissues were contaminated
by using method (2); by using Str., Str. + Lm., Amp. and Km., the contaminated rate was 87%,
50%, 88%, 0% respectively. The inductive efficiency was 12.5%, 11.6%, 6.9%, 6.6% and 3.2% by
using enriched MS solid medium, MS enriched only with mannitol + yeast extract, MS enriched only
with Vo, + V., MS enriched only with kinetin + NAA, and MS without any additive, respectively.

The results show that PESI solid and MS modified solid media are ideal media for callus
induction of Laminaria japonica.
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