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Zhou Zhigang et @l . : Clone culiure of Laminaria juponica and induction

of its spotophytes Plate |

1. Clone of male and female gametophytes (80 x )
2. Clone of male gametophyte (80 > )
3. Filamentous clone of female gametophyvte (50 > )
4. Globular clone of female gametophyte (50 x )

5. Developmental stage of voung sporophyte (Arrow shows sterile clone of female gametophte) (50 > )
6. Arrow shows the non-cellular structure rhizoid growing from the base of young sporophyte (357 )
7. Regular cells of voung sporophyte(59 » )

8. Young sporophytes growing thickly on the palm rope before cultivating at sea (30 + )

20 38

9= 13. Young sporophytes cultivated at sez after 6,13, 19. 29, 38 davs, respectively (Bars of 9 10 13 stand for 1 em.
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ML F AP AL R T4 17°Cy 50 »mol m?s™ A 16 /N H B AT
FBRABRTEFREKMR T, RT3 R MR 7455 B B R EREMH
FIHARB M, 15°C. 801 mol m’s” MR K& 10 /N s B Al f§ I G &A1
WMTE, A ERTE, BEFEALRIEL T EHARTNRTARER
b 2 4K R AT 1B AR 2 M B A 7 9

EAEBH LSRR, WEMRET 19 5R&R, ENRRE Laminaria
Japonica, L. longissima 1 L. ochotensis .

MR EHATEEAR, X3 MHREAT T Fa 05 AZ3Z . JapM F Long2M
RAHEH; 004 RANRTFHIEASHERRLEARR, TAREHEREESHER
RIZT L, BT 001FX008M F1 008F X 001M I RAC LK & DL M A 1058 &
RS EAFANES R, Bl ERKEERMTEATMELRT 901 FHFEM 007F X 008M
MR e RAEKER, 2500 1.365 ecm/d 1 1.270 em/d; 001F X 008M HIZ%2Z 5 XA
i B A KR 8 TR 4 A

11 RSB HAT T AIALR, 18 MRS RRNE] 12 FEEE T 07
EIEEHET 32 MEEMA, KESRZAY, RUAETHREERR, KT
BK; R4 Jaccard ML EL AT 40, 004, Jap, Longl F1 Long2 53 El e 35 5758 g Y
FES/NAALRE, BRBUERANBEER, X—R5HANBERIRZ LR
2R3

BT AL AT, SERTIERELRTLRE, KM Per-1 (LR
A LLVE A f R 2 4RI, 18 004, JapM, LongIM and Long2 M\H'E 15 & 405 H
K, MERE RSN OSBRI Adk-1 A Hik-1 AL 7T LAMER Jap BIFRIEA
XA E5HEHRER.

KR EMFHEAGEER), RTE A, RIE, B, BURE T
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STUDY ON THE BIOTECHNOLOGY OF GENETIC BREEDING
AND SEEDLING OF LAMINARIA
Zhou Zhi-Gang

(Institute of Oceanology, the Chinese Academy of Sciences, Qingdao 266071)

ABSTRACT Clone formation from zoospores of Laminaria was conducted under the conditions of
16 h long-day photoperiod, 17°C and 50 u mol m?s' light intensity. Reproduction and young
sporophytes were induced successfully by mixing male and female clones at 15°C and 80 ® mol ms™
with 10 h photoperiod. The result of culture at s;:a confirmed that the young sporophytes induced from
the clones grew as well as the routine method of raising seedlings and they also could be fastened to the
palm ropes by rhizoids.

Nineteen strains, which belonged to 3 species, i.e. Laminaria japonica, L. longissima and L.
ochotensis, of Laminaria were collected according to the formation conditions of clone.

Inter- and intraspecific hybridization of various strains of Laminaria was conducted using the
clone. Strains of both JapM and Long2M were not fertile. Morphology of Strain 004 was significantly
different from the others. The fact that blade width in hybrid offspring (crosses 001F X 008M and 008F
X 001M) varies according to the female parent suggests sex linkage. Of the hybrid offspring, cross 007F
X 008M grew faster (1.270 cm/day) than the others, and cross 001FX008M bears the character of
wider blade.

Of 18 enzyme systems tested, there are 12 enzymes providing definite isozyme patterns in all 11
strains. In the light of similarity coefficients of Jaccard, there is difference between strains of 004, Jap,
Longl and Long2 with the cultivars at Chinese sea to a certain extent. This is in correspondence with
the morphological observations and hybridization.

Of the determined 32 gene loci, Per-1 might be regarded as a marker to differentiate the varieties
between 004, JapM, LongIM and Long2 with the others, and Adk-1 and Hk-1 might be as markers to

draw a clear distinction between Long2 with the others.

KEYWORDS Clone, Gametophyte, Hybridization, Isozyme, Laminaria, Similarity coefficient,

Sporophyte
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1 BFEREMEEEEMERARNARAR

KERKFFERNE, RHEER, B 50 ERMKTBRFERFELK, dTA
TRAFENEL, URREEE, SNEHIE, YHMFTENERGET 1993),
EREREEEFER BiRFFETR 25 AEll, EFFFEDE 35 HMAKF,
G R E L.

NEEFHBRENERBRENRAOET TE, BA-NEFOMRR &, [T
EREMFAIMBRANBANEMET, Fr-gReE 1~2 gl b FHik, &R 2
L EEFF N IR KRR E. 2ELREEE BT BRED &F
T 4000 4, fERR. M. WMEFFEREYGIPESR 3~5 K, £R. &, WERTHY
PR RBEUEE] 20%U L, HEZT, @FEERRMETRAEG, #RER, ™E
AT P RARREMIFEL AR, KRR ILTmE:

1. AT ERMAEEK HHA S0 ERFHRTRT MFETHHRIE,
EREMERE. FLFTE, ATET T mEr~miEs “860” 1 “1170” (P EF
F PRt O T i SR A B A E B KR T ERFFHEA 1976). “Rak 1
S BiE157 (FREE 1983). “HZ 1 57 FRF, EXFHREK. EREE.

2. mMERAEE—ENBRYE H3TARRMER, BaFEERD, £FEE
FER R, ER LA —ERREFE, EURS RIERBXHAE™ .

3. RMIEBEVRARFZRIRER SkMREY REBENDEHF LI NERT
TYEAREL, B ETRAEDEARMLEE, £F-BaiiA 60 FRMEREFTEE
17, TERERRERGOK RGr; S50 = i M LA 2 L AN A A 4 /K B £
YIEAR R X, TERRERE LR EREM ST KPR EERD.

4. MERMERBRUTE RABKFESHENHETAREENNHER, SR
AR RFERZNNE, FAEANBRE, SABAERRAPHENE TR
RETH, BT MERETE, FRMASERLTTREZR. MARXLHSEGF
FERMRRERTEERM, mAEKEE. AREHEERE. TURIREE.

GEpd, FEXTREEHFERZMRSFOEFIR, LATHRFNER
BRAMBAR, #ITRMEFTEATR, SR MBEAERRERNTENER,
BEWNR. &=, P B s, SRRl m s i E R L AR, Xk

3
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B 2000 7K dh B = BN 1000 726 B bR, RAEEEPILE L.

LA, 7 LiEF XKESERMERBREFEYEARAIRE 1993), X, H. 3K,
. MER. BKF T EEEALHERIEH, MNP RITEENITRAR, $31E
FEVBARKFER. REFZABRTPHERGX, wmERE. . BE. FEd
. GEFHHAENX SR ERE.

60 FAIT, AIBEMSTREE ZHIEAEFLC 1996), MPFREER
BEFEH. BESHE. EF RS ARLTHRNGBETRE, HEGFE. 7
AEE. HERIAMERZFEERRA, KHEFEENE. BN RZAFERFHEE
EXM#ES.

80 FFARLIK, DNA BT AFHILEER. BRIBE. 4 TFEEMNS T IS
R, SRABUEE EMF A AEIRESURAMTEALR, FRESHNFEH
KRAZTFEVFETERBAREDEEY R DNA 12 7 RB ST ME % £ Ht.
FlinF A DNA-DNA Z35(Stam %% 1988). PR#&I1EREFY] 241 (Bhattacharya 1 Druehl
1990, Bhattacharya % 1991) % &Ml /¥(Saunders #1 Druehl 1992)BCAHiE T i
IEFHEAFRERRTMBHBIA, BRT S AEETBELERD R E.
S5rRE, EHNEDHEFS FREFCERAEAHBR, FRABRKEZENS
(RFLP)(Scholin 1 Anderson 1994), R &R\ R N (PCR), BEHLY A BRL EHSHL
(RAPD)(Ho % 1995, van Oppen % 1996), DNA 3§%4{(fingerprint)(Coyer ¥ 1995),
AFLP(Patwary & 1993)F 8 EH A DEL K14 DNA FiZEF 4 DNA #7277 mH
BT —EM#HE. RAPD M1 DNA 4R 90 FRFMM—F 4 FBfEHFEEAR
(Manhart 1 McCourt 1992, Coyer % 1995), X BIEHRE, | ZNA T KEE,
R ERMFARE KX S, WREREREARGERM S, WRRE., FHRER
FESE MRS, HAAME B REZHIEY ZHED. FREXES TEY
FRORG B ENBRAE AR N ERA il R IE B BRI IRE R R .«

“ER” M YONR” HEPEER, FREBEEVEARNTRAEEE CITE
L Sc Al . IRINESM R SEHEN, FEAMKE EINSE T BREARKBIR, SEXE
R BHEFRTEHEERTHNEMNEERS 1994); KX, TEFRERKER
EHERA R AR R I (ERME 1994), Al EERE TREMIGEZEE T RIFAIHE
i EARXY E PR s A Y RARRIRE, MEEBRKMZERR, FFAE% G T H R

4



Ji SR b FRHE B TR I TSR 1998 42 A 7 & 266071

LAHEZ) g SR K E KR R

#FH A AT FRUCR—ERREFERMBANERAMEFTHEER, ©OUERE
YR EMER SN —F, RERRER 80%K B, EAMRELNCALE
R A S B S BRSO, B IR AR AR E B0 R LR e R K
REEREMKS,; EREHFPHBERBNEINES. T, amFITlE
FREERM, ANSHFLEERAEXNK, %, BEREKEEFBLLEER
1 f%(Fang 1983), EA1EE B2 BIZE f45 6], 0T iRHE I Lot e e AT i iy
AHNEHEYEARNHFREZERINMIMATH— KR 2T EAMRRED A
R RO B L AE B AR 9 S g i 3 0 7 T R R, n s i 5 K B 4 o g i 4%
AR AFHEE THERELIT.

ET EREMER, FMEFMNUAT LT EITZRAAREBTEHETEED
BARBEE: BHEEHEEHANERERETAENES. MRNEESRE. MRE
FRlEIEZAT . R TR AN A%, T RAPD RARKMNA, BTEERSR, Fipil
— M.
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2 BRI R SR B

Tt IR WY ST RE (clone), HAWZERE R R: RE KA, MR mT
XETEMA, B —3. 8% 70 FREM, HREALF(1978, 1978b)it
BRMEI T W FRTHEEER, BTRAEBEALEEARNTTERGH, SR
LT EEAAETNNAMR LE; BHSEETHTEERRARANMER, ATH
BWEMRFXERR, VIAH —BERREHEEEANESE. Ak, RIEFTA
MISKIRE R, TATHAT T T I LTI,

21 MRI5RE
2.1.1 #BTFRHFBTFRE

W2 AEERE. B, e, RENFLRFHEXNERRR. THESE
AN, EBRTRERNA. WB6. BERE. . K e, B KER
AIEW T, T 17+1°C BBIEIBAF, 2 HE7E PES 35575 (Starr M1 Zeikus 1993)+ H i
KRBT, :

212 RMEERMBIIINESF

KRR KEIFRTH PES HFFERMEIANRH RB MR EE T, i i
EHA LERBERT, LLHEITERIE, £ 17£1°C 1 50 1 mol m?s™ MGG & T 55
7% 15d KputlE. HERC &, EHEET 28, MR TAS 5T PES HFREF, Kk
THEHERENE), £ LRRASMGESNGT, ELBANTETSEF, SRR
16h, FEMBIEFE K.

213 BoRERAFRMERK

#§7 (Laminaria japonica Aresch)f Btk &R, —#& & 1982 F2k B HA(001), 7
— R KEKF=E R KFEFH IR (ap) T 1996 FEMiE. o TE, K 2~6m, &
15~30cm, FHEHEH R —FR=02—, HEHAKRY, ZRMERIRE, WK
7cm(Tokuda %5 1994).

AR 1 SRA LD EEFMERM A REMHS, HHMRRE, BB,
EAPIMERK, R IR SRR AR —RAEFEFR 10~15 KX, fFEiEmRA

CORKTT ARG, WRERFEEYR. 1991, 87 F AR H LR “E7 RS EMEL
T ————

6
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BX, AFRusEg K. mREH.

860 b FR (P B R} B B I BT g g 4% T R RN 3 R K PRI ST B TR
SHER 1976)H) X EAy A RERBEE T, A KEEKRN, BfH A, i,
RS ER, SKEHRED. ERE L, AL, arilais, g,
BEAEYHER K. o 2RTERRD.

1170 & ZR(002)(H FE RH5 B i 3 0F 50 B s SRt 5 5 R AL RN E By g K =T 50 BT
HARFFHA 1976 EERF ARG KED, MERT, ERAERET, HAKEALK
BR, E&&. ®RSE PHHRNART. EEPHK, KB,

RREA 1 SRR EASEH BRERINEEIR RN, ©RF GRS,
FERE, BRER, A EHEREE, £8EE, FERESRFA.

B2 1 SEAR QONMEBERFERKEK, BER, AFELH5EE, EEHF Im
REINFE, DEAHE, MR K, BRKE, EMLGit, ERMKNALEKE
A, EHEER, MR, U, RO, MEX, R, ENt. Jutk
98

K545 Laminaria longissima Miyabey i ZHkf R, H—RTFMAAFHALE
‘Lr(Longl), = HKEKF=ZBEKETFHIZ (Long2)li%, RIRF—fMFAELong3). B
R R A KIE 5~15m, T 6~18cm, ik, WK, EEFJAANBMEKE
BER, PFELER=F%(Tokuda % 1994).

SR IR LG (Laminaria ochotensis Miyabe) XFRF FLigHr, B AKF= 2 e ik & |
FTHRWE. K 1.5~25m, & 13~20cm, HEHABERE, EHEE, HFE
(Tokuda %5 1994).

Rz Ah, B T AR MR, L3t 15 8, BINELMEES LB 2.1~2.6.
22 FR5i1E
221 BELTHTEEANBRISES

BRI, BRFAESEMNRGTRBTEREK, EREHREHERI SR
% 1978a), NRER B RO FERRE T3], BERAAMICK B AR g, HREE
FERKBFHEA—H. EEEFH1962)IAA 15~20°C REHETHERKHENTERH

* MG TAKFEBARAE 0. 1996, “HIR— S WEATF AR ETE SRR

-



JRRE] oh B R PR A WA I SRR 1998 %2 f ¥ 5 266071

WA, TikAMAEEEMhHEMpEiaEs, REERESMNA 12°C M
'17°C(Liining 1 Neushul 1978). BCF /K H3E B EIRZE 100 mol m?s™ LA E, 60~80
v mol m?s! FIXIR TR FHKIARIFUEER 1962); Xk B hn/H a3 w5 i+ 44
K, 160w mol m?s™ BIJEIRA FFARIMHI A, EPFEF EARELSF (Lining A
Neushul 1978). [ & # 4 AL T A 7E 4L 0 M 5 T ANAE I AR OR M 45 R((E S
1962), FATEHE 17°C. 50 u mol m™s™ YGRS AF, LAHGITEIGIR 16h BRI HREK
BRI T, £R@E 2.1~2.6 URASERIFRZEBIT 1998 ERI-1~4)58 40 LLi%
FERTHERHITEREK, EALHEER.

D GEISRNEE, MER T R R KN G E5, AR
10~201, FiERIBE, MEEARKLYIRE s~100, HEERK. BERT AR
THEHER—REHR S T LREE 2.1~2.6),5 EHEFPHER FAERE LA
KAFEFALENRBITMERWBE 1962), R FARERNEHEHRFGHELRK
A& 2.1~2.6), BHEEMALR AV ERIFZEIT 1998 ERI-1~4), T IE&4AF
HIERCF A RE 1~2 MIRARRBITMR ML 1962), Mg EXRBEEFRK.
222 ARmA @) THFEHERNEILRRSNE

Br T ESR B T =#kM A (B 860, Long3 F1LH), H 1996 F 5 AZ 9 H, XWE&ET
16 BRE R, ENPHIMERMIRR 2.1.3.

ERARMRFLRES, FEMNHESLETEREWE, RIMESHGROHRKNL
EABEHARBNLE 2.1~2.6). EHFTERIINE B RKERENPIRED Jap A
Long2), MEE R RMBHET AL, SNRLNKERE, X8, HHELE
ORI B RER R EPES ST, IRELEMCEENS, 3L
MEEREKEFRR, MEEHRRELEEHERES SRR, Bl ERER
15, BTUAEKEBRR. XA R 587 BAE 4 i SR (0 0 90 2 A (14T e
.Eﬁ%ﬁﬂ%%%%M%ﬁﬁﬁ%%i%E,

223 EEEMEARNRE N

IMEHANRFLRETARTIEFTHANTEAT 2NN EZAT . RIEE
HEMEHAESO45LF, EABAK O BERTFERMES, hit, EET 17°C,
10~15 » mol/m’*s HIJGIR 5, 7€ 16h I+ H BB 444 T # (b 3E TRk R . — R, 2~3
N AB—IREEFREE, BER| T B3R R A7 U] B AP R A TS eI

o
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FAY, Tt RARS TR LR R 5, B EIR KM R R AR, P
OIETEEE . EEMSE. N TREORUATH GeO, KiMHIH 4 ¥ (Lining 1 Neushul
1978); Xt FH5 8K, 75550 o A 7555 2905500 M L B2 FAC R0 6 45 Pk s 3L A
K, GRERE N TRARGE, FRARENMNERR I AR, AR Y
—E I MRS R, S P AR 0, {5 phy TSl B 0 L SR 7 L R
B Tt SR A0 b, Rt i — R R AR A BN A . WKET
LI 3 40 AL B AR S 5 et RV A I TR B A0 R B AR R T R R — At
.
224 EHRMETERNE S REFEN DS
ﬁ?ﬁ%(wmb)mh@%m%%%ﬁ?&ﬁﬁ?ﬁzﬁ-mﬁ5 (UW
R — A1, B — AR 2 ' : |
u%%mmﬁﬁw(aQﬂ@ﬁﬁﬁﬂgﬁﬁﬁ;ﬂﬁﬁﬂ@%%%k&kﬁm i
BE, FIRRTF AT AT ORNETIS, R T SR ARG, TR R 2L
5 0] LABERY 1T (3)TCHE SO R (R 8 T BRI, X TR L BB FanFI A .
{EAEFA REE G ()RR TR T, SN AR
BERN, BMLESOAMERE BRERRNEET, SIS RTHRRERY
B EE AR EER, MAAPERNEERROTEEER, A—T%E
BT, (Q— AT ARE RIEMREER R B, BEITEREKN,
BEMRA BOERE HIUR  AER, ATISRER, THEMATRIENAD, HEHE
HWBICIEL R FN . P R TS s — 5 B ORI




o o RF R LEVORS 199842 71 T8 266071
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b iy,

002F (150 X)
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Figure 2.1
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004M (260 X))

OchoM(260X)

TR ot~ ¢ *> 5 BT v et
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Figure 2.2
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b ¥ Long2M (260 X)
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Figure 2.3
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