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5 B N (8] 3 15 5 (Saccharina japonica) 7 F

BF A e

N

HE
21, 22, 23, 24°C)fnks &t 164, 8. 12,

ERKEEHEME

erE" K WY
(1. LRI HAEY AR AR E PEBEBBEN T 75
2. PEBERERSE Joat

266071 ;
100049)

HTY BT ARARK, GEEKMHETERELNTERE, Z2AFRT FEIEEQO.
16 d)x /N & 2 (“2057 A1 “C033” o F ik # a4

BRERTHAE, ZHE BMRFARLEMY AT EREKRN R E., SRET, LEKRZKLE 24C
W, BTE/LFERETHEES, 2023 CHERTHRHEZNTEE, EMEERET, BT EE
FEEY 12, I6dWHEBTHAEAT 4, 8d; FH, ATEEF I6dNBERTERYBTRE
AR/, EAEEERE T, 23°C(3H 24°C) Mk B 71 A 4 fo F K /T 20-22°C oy, AR P
TRY, BEERTEADNG ST IERADEREFEMLEP<0.0), ERET, LIEELE
3CHIEHRAELE 16d M, BERTEZATHE, FATHRTANXERYBTEREEEL,
BEMETFEGERERSE, MHEANHTENEARAZE, TRE-MEARRN,

KA B, BYE; KATFHK; FHE
hESHES Q945 ICHIFRIRAE A

SR 3 L 5 5 T FRURI ™ fi e K ) 48 T, Vgl
(Saccharina japonica) TR E K EF — HT 2 RE,
MR R RR L, R IEE . L. EHRik.
A 95 3% 5 PR 2R Iy R | 1A S AT AR 11 5
MR ZE, 2004; R5EZE4E 2006; Kai ef al, 2006;
TESCREE, 2009; BHH 4%, 2009; Liu et al, 2010; &35
55,2012) HAT, T IREE X5 5l 762 5% 0 1)
A EMFFT /L . Pang %5(2004) 1 Liining 25 (1988)43 1]
TR MBE B 607 B A1 1) PR o' ) 30 %o 7 48
TE R ; Mizuta 25(1999a)iF 57 HLAE T #1915 i
7 P B A3 AYTE B O , Mizuta 55 (1999b) ] s & #E,
T B RVE SRR 96 B M T AT 35 X LB
GE RS R K R B T BB S

FLAE 2009 4, FRE MM SR O SR 3 T
4.1 J7 hm* (& IRMESE, 2009), 16T [ A 7 i X 1 g7

* oh ERL2EBE STS T H AT KA = AL H RAF5E 58 15(Y3242910L) % B . &= &5,

XEHS 2095-9869(2016)01-0111-09
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e T G R e = 1S . IR
SRR R G AT IR A 2 PE T, IR %% TR
SNSRI S, 2T A P R A fd R AR E R
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Fofv VA 7 A0 1 22 2 TR R4S A Ml ae Cn B K iR
25y HIREKIRINZE o oK rb i e 8 A B AR R
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WERERIZK IR A o 3ok iy sl AR AR o' R i B LR, 40
A BEXT A A ) 1 AR K AR S o XL 2R AR SR BT
M ZHE MR, BN E N L EREARA KR
MIARAL o DRI, T 3 i el A v o A 1 40y 9
TR T 2R Al v 114 J5 DR s 1T BB < Bl gy £ 13 52 3
T AR X A R R

LA, B RERAURARE , WK IR e
WirtE . AL, BES T AHNR A,
[i] 43R AR (SN I T) o AR, G SRR AT ICE
IE M, BT T A K IR AR NI RE X I A T 7 A
6, R e B A AR R R I IE R R .
CAMREN, &8 —NFWM e EERECFEK
EAREFRET 0.1-3.7°C), AKIEMEEMKYZE
(Helgoland) ¥l T 7 14 4 K 22 50 Rifg iy 2 8] 17 7™
EIE, 7E 9 AR, WS E] T B8 k2 1 BE R (Bartsch
et al,2013), HUCTT UL, 97K I BE Bz i P v AE 3
PR A, WRMIAUAR S 0.1°C, AT BEXS R e (0 4t
KPR o AR TR, TR B
AVE, TR SO AR G A PR R ] RE T D Rk, [
I, B9 AT 0 1 4 52 B A A8 TR 2R A R i e
B, HAT, ST 8 7 270 A 0 = AR T i
T RECRE 1 LA S SR 76T W & R 71 55 O Tl A AIE 9T 1
B,

AT 5T 2R e A TF e 7 AS R 3 R AR 77 e )
Tl ¥ Ay 0 - 0 FICHIOE 76 DA R S A 1 % RN T
WER . T RARKAER, DI R R F W
A S R AR

1 #REFE
1.1 ##

FRIEAT T 2014 4E 8 A 6 HR H ILERE %M
T TS 2 I IRIVT K P A PR B2 A1 m) TR AT SR A0 X, B
T AT REXT L, 205 <2057F1<C033”, B4R
S D BRARHE L 32 455 M B M. 3 il e P — AR
61T~ LA b, 7 s BRI Ry | K A T
() B AL 23 /N SE 1Y 5 3 [ R(14.040.5) em;
FEM(11.0£0.5) cm], JCA 14°CHIEEK TR 24 h, £
BRI o AR AR A RE W, DATH BRTEJS B 35 vhal
REHY R A5

1.2 FHix

45 oy B T R LR A S A 2 L PES
(Provasoli Enriched Seawater) {51 H1 (Pang et al, 2007),
JFE TS [F) I BE A9 R AL IR % 7246 (GXZ-260C, T

PO FE AR (20.0£0.3) L (21.040.3) , (22.0+0.3) ., (23.0+
0.3).(24.0£0.3)°C , Y45 4178 40 umol photons/m™s,
SERIMIR 12 hElE/12 h SRR, AR S B SR AR
J—3L % PES.

MR N 4. 8. 12, 16 d B, I —Hes
TR [K R (4.5+0.5) cm; &M (3.5+0.5) em] AT+
fRAE, HARIRME. () 14°C 13 35 K X 14
FEATBITALHE 30 min; (2)PREDREFAL TR R B AR
A 1.5 cem, HELMAT 14°C PES W=+,
HigE 8 MHEKE ., QYA FILLIRL B FE NLE TR
J 14°C, 6584 18 pmol photons/m*s, YEJEWIN 12 /12
h OGHBEDAME PSR, &R 1 d ik L RIGRR.
SRR T A 48 /NI & %20 x PIER) . 5 7
REHERCTFRI/NA0 x P15E) . 2 10 RIUZREHR(10 %
WIE , f TR 16 d)FIES 18 KWL T4 K
/IN20 x Y B) AT EE T

PR FRILF R E G 33 K, KIEFRE NN
4. 16 d MHMTIRBEREIT, MBS 2 L PESH
PR IR, R R —B[(600+ 15872 L
PES)], #FB& 1 d#e 1 ¥ PES, BE& AR08,
PECEE D F 120 #4/2 L PES, 30 d J5 X HA K%
PTG PR A TR R IR E N 14°C,
3% °M 40 umol photons/m*s, Y& 12 h/12 h(Jt: M/
).

1.3 HELE

S5 1 ) 4 R AT 1 R MERC AR R
RRAERBERTTAMT

JA A 1 & 2 Vo=t 1 A U x 100/46F 515K

WETE TR R/ N=(Smaxt Smin)/2

KA, Smax F Sowin 738 BRI KRB/ N EAR S

ZRE =N SZ K5 B EL x 100785080 H x 100%

AR =100 x In(1/1p)/t X 100%

K, L AR ES R E AR KB [
AR AT IK iy 85 5% WLFE 7% B Be b b 047 35 33 1 B2 4
PR ARG IR KRB

JH Excel Fl SPSS18 #AF XA F 1 K% . ZHG
B MERC RN R /N IR T R R Ty 254 i
(ANOVA) ; 3R Z J5 22 43 H F K LrAse i B Fn 3% 5% J) 1)
Xof fE A FH ZJ 96 AR /N R S 5[] X T 4K
YL FAR KN T AR A 78T o BT AT S0l 76 2 BT T
HEAT T 25 HERNERS r Ak g, — BAA 2R,
FH Tukey’s HSD (177 3 X 504l A T P PR A 56 . P<0.05
A REER.

A
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2 HERE5HW

R AN 3E 35 ) B X R 7 T AR AR AE 7 B 220
MIREE R 24°CHF, HA M R2057 1) T8 7 B
FERW A 4 d B, IDHCE TR PR Sh RTEA
R FE AT, 2023 C R B TitiE 2 5 A 0
5, FAREE LT ORI T (3R 1),
BEMEREAYERTHE RN

mh 22205 FEAR R BE IR R T , B3R R 4 d 1),

2.1

2.2

x1
Tab.1

20°C I R R B EE T 21-24°C 853280 8 d it
ARNRE TN R R IR 255 12, 16 d JiF2 8
T, 20, 21°CHHEFIT R F/NT 22, 23°C. AHFIR
JET 4 d BRI & R i5/NER T 20 CH &5
K); 8 d HEFFAMMH ZF/NT 12, 16 d(E 1),

i AR CCO33TEA R EE SR EMI T, 4 d 23 CHH A
R E/NT 20-22°C; HALKGSREEIT , WX
THIRRNEWA L E ., HERET, 8 d3RAM
P &2 E /N T HALA R ; 200 23°CHT, 4 d 8557
JEIAREE & /N T 12, 16 d(E 1),

BELEATHIRRBFRATRARNBEFEAATHRAFHEELRE

Comparison of zoospore release between two strains of S. japonica under different culture

periods in each temperature treatment

WAL CHLE The amount of zoospores released

M &R Strain - 5537 JE W Culture period (d)

20°C 21°C 22°C 23°C 24°C

“205” ++++ ++ +++ ++ +

++++ +++ +4++ +4++ -

12 +++ +++ ++++ +++ -

16 +++ ++++ +++ ++ -

“C033” 4 ++ ++ +4++++ ++ -

++ +++ +4+++ +4++ -

12 +4++ +++ +4+++ ++ -

16 +++ + + +++ ++ -
“H RN IR T, WA TR A 2 D IR R B, B R I A TR O < RoR

A R T

“+” represents positive release; the more “+” appeared, the greater the amount of zoospores released; “—” represents

non-release

90 -
80}
70+
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50t
40+
30t
20+
10+
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m20°C O21°C 822°C B23°C B24°C , 5
aAB

aA aA
aA bA
abA| bA

bB

“205” BiRH

Germination rate of “205”/%

8 12
23R Culture period/d

16

K1
Fig.1

“C033” WK%

90r m20C @21C ©2C ©23C
S 80} aApaAaA
@ 70 ? aA W
o O abA
o 2 aAB aAr—j2A
)
(=]
g aB
=1
‘% B aCaB aB
g
E
Q
O
8 12 16
FEF AW Culture period/d

T B8 Ak BEAE v A ity 2R T AR T AN R B R R ) T RS - B 48 h fR B A AR LR

Comparison of embryo-spore germination rate after 48 h adhesion between two strains of S. japonica under

different culture periods in each temperature treatment

P eh BT bR v AN [) 57 B 0 Ak B SRR AT W38 22 59 (P<0.05, N=8), /NG P REFIR S 7 b 7 i) 37 B 55 ik B2 01 & 1
XA T B R R GETT 7 25 5 . REAAURARIEZE
Different letters indicate significant difference (P<0.05, N=8). Lower and upper case letters indicate statistical differences from
temperature and culture period respectively. Black bars refer to standard deviations
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ToB SR 220570 4C033”, FFENRET, i3
JEHA A 12, 16 d IR T & R T 4. 8 d .

i FE AN 35 7 B HA Xof e B 4 K /N 250

XA 2R 7 22 0 AT S s, 10 R R 5% 77 ) ST 0 M -
R NEA B (P<0.05), X 5L R <2057, IREEAKL
N F=59.270, B}[E]ZN F=235.351; X /fhZ&“C033”,
TEERLN, F=42.178, BFEIZN. F=111.194, XF PN
G 51 B3 R A T2 N -5 § VA

mi FR 205 TEARRIIG TR R (B12): BR T2 16 X
TEANEREE T MR 1A TC B 2% 25 5, A B% 37 8
T HERC FAATE 20°C R R, 23°C (31 24°CHIT /)y

2.3

30
m20C ©21'C 022C ®=23C =24C
g 25¢
Z. a\i oA CabB aBa‘AbA
ﬁg 20l 3% TabADbA bA
g% 15 apaCaBaB
o
o -
2
< 5t
0 .
4 8 12 16
Hi5% A # Culture period/d

K 2

FFRJE T 535 16 d MBERC T4 2 32 /N T HAb R 37
JEAAR; B35 8 K, 20°C . 21°C I MERD T4 B
INF 4, 12419,

fib AR “CO337FEAR [R5 37 W 1 R (81 2) . e T4
1E 20C AR RMEEBR T 12 d 20°C MR TR/ N T
21°C), 23 CEHAR/ME; 8. 12d83HM T, 21C
FIMERC PR KT 22°CHY5 AR E TN « MBIk R
R IR ] A E T AR /NER T 20°CHE 4 d 55 FRE
TN F 8 d)o

TCIE S R 205738 /2033, MIFEE T, 1
FRIEWIE 16 d ERC AR EA o ME s AR 77 )5
WITF, 23°C (8% 24°C)HyMERD T 85/ o

25r aA
£ m20C ©821C
=20} abA abA abAB 022C  ®23C
R & bA bB
2P 15t bAB ,BaB
i bB 4ChcaBbB
2 8 10f
I [
S s
(] .
z
0
4 8 12 16
3557 Culture period/d

I B Ak B H A iy ZR TR A T AN TR 3R R T F 1 B R IR A 7 R MEIE AR FU R

Fig.2 Comparison of female gametophyte size 7 days after spore adhesion under different culture periods
in each temperature treatment

P& BT AR 12 B R ) S B B A B R A 38 25 5 (P<0.05, N=50), /NEFEFIRE F 3 IR 558

I 0T e L TR R/ BETH24 22 5

RAAUER R EZE

Different letters indicate significant difference (P<0.05, N=50). Lower and upper case letters indicate statistical differences
from temperature and culture period respectively. Black bars denote standard deviations

2.4 BREFMEFEXZRERAZM

K% 8-10d, M HERC TSI B BR 48 RS 1
P, JFAE 24 h WO RCZREVERT . il 3 s, X Es
FEFWIA 16 d BT 0BT B 55 10 K
WERC TR SZAG R TG . R Z 0 LM, T
W R 205716 2<C033”, ARITEE T I 2 R %
BWFEES, (HERCCO337 1R R 5 T<2057,

B EFIE EAX TR E K

K97 10-12 d, 5245 U032 i & 1 [l 6L AR B B e
XHEFHEE RS 18 RN AR 75104 WA 4.
ML 4 SR 25 22 0 s, T RE s 53 JE 3 X 4 46
TR N B (P<0.05), X Fh £2<2057, MRS
N F=120.334, BHEZEON F=1224.159, Xf i & <C033”,
TEEERN F=78.898, I EJZLN F=594.154, X P4~

2.5

140 w205 o C033
120} a

100
80+
60 -
40 +
20+

0

A& Fertilization rate/%

20 21 22 23
1R E Temperature/C
IS R ETE 16 d JE R, T
JE 5 10 KA MERC 532K A L AL
Fig.3 Comparison of fertilization rate 10 days

after spore adhesion under 16 days culture periods
in each temperature treatment

P eh T b AN () 57 B 0 b B SRR A W35 22 5
(P<0.05, N=8). BAAFKIrMER
Different letters indicate significant difference
(P<0.05, N=8). Black bars denote standard deviations

A 3



£ ] Z= A IR IR SN (Saccharina japonica)fil T BT UL G WA K & B BY I 115

s 350 - é
g 2300 u20C
§§ 300 aA u20C ﬁi 250 ahad 521C
S5 2501 aB bBrLbA 821C & % aA bA 022C
< & cCbBI DA 022C o & 200F A B 223C
oo £y 2001 cA 223°C © & a bC
 § 150 s %3 0 bB
8 100} & 100}
g 5 aDbG,cbB = goo I abD] bCabD
g o . . 22 0 S .
T 8 12 16 S8

3 S Culture period/d 2 iﬁggﬁ #] Culture perlod/d

P4 ISl R 6 TR [R5 55 L R A 7R S 56 18 RARAS M4l 71 K/ e

Fig.4 Comparison of average juvenile sporophyte size 18 days after spore adhesion under different culture
periods in each temperature treatment

[ H I bR 3 B A [R) - B A PR R R A 3 25 R (P<0.05, N=50),
R BINHFAR RN GE it 22 7

NG FRERIRE 5B 3 50 3 7m 15 77
. REAURIREZR

Different letters indicate significant difference (P<0.05, N=50). Lower and upper case letters indicate statistical
differences from temperature and culture period respectively. Black bars denote standard deviations

E 0 T GV N w152 OV
mhZ 205 7EA R B SRR, 4 d A, 200 21°CHY
R R ERT 22-24CHY; 8 d IF, 20, 22°CH#I

TR I e /NI R 12 d BF, 23 °C 1K B 2/
FHAEER; 16 dBF, BT 20CHAEFIARR, H

Pl R TG 2 22 5 . AHRNRBE T, 16 d 35558 A 4
TR /NTHADE IR s 8 d 5537 EI 9 A/
T4, 12d MR T 23 CHRFIREK); BT 20C 4d
AR ZERT 12.d, 4. 12 d B3R AWM A
ERRNEE,

mb AR “CO33 TEAHFSE TR A W], 4 d iF, 20, 23°C
HOFE TR B2/ NT 21°C I 22°CHY; 8. 12 d B}, 20,
21 CHITF TR B ZERT 22, 23°CHY, 23 CHIM TR
/Ny 16 d BFEFIR 21°C R EFHRT 22°CHY . HHIRNEE
T, 16 d SRR RN, 40 12 d ATk
T 8AdHI(RT 4 d 22 CRIMTIRE K,

TC S il B2 “2057iR £<C033”, MIFENRE T, 4
BRI 16 d B, flFIARHR RN AHIARGE SR AT,

T 16 d 553 W R SRR E iR ZHIA K,
23°C (8 24°C)E&M T By FIARER B /N 12057 8 d
23°C F TR K).

2.6 EEMBEFARMYBEFEERKEZNZMN

Xl At PR P A R TG WL 2. NFE 2
AT AE L, RE3R RN 4 d B, SR <2057 409 A
TEARTRRE T A K BRI B 25, 22 CRAK
BREK; MARC033”, 7E 23 CHERHERE/N, K
FEJERWI N 16 d B, R <2057 IS4 IR ALE 220 23°C
A KRN T 20°C I 21°CHY 5 ZR“C03377F 21-23°C
A KRR T 20CHY .

XF PRI i 22 71 1) ) 400 1 R A K OR FEAT 3
KE, MEFEREWIN 16 d B, 5 R<2057 4 KR
/N F<C0337,

2.7 MR FEKNFILGEFER MBS

XA R AR 7 RANHS 18 KRS 5145 4h
T IE R ANFEAT AR S S M WL 50 KL s Wl LR

R AT RRABFRTEAAEFRBAH THHAFEERERILE

Tab.2 Comparison of juvenile sporophyte growth rate under different culture periods in each temperature treatment

537 4 Culture period (d)

H: K % Growth rate (%)

i & Strain

20°C 21°C 22°C 23°C 24°C
4 205 7.575 7.702 8.352 8.014 7.778
C033 7.768 7.768 6.842 6.123 —
16 205 6.803 6.486 5914 5.531 —
C033 10.717 11.845 11.749 11.718 —
W Fh " (RRBK(E, N=S0

Note: “—” denotes the missing value, N=50
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E 350 r ?@%Fﬁlﬁ% :&205” E 250 r ?ﬁ;ﬁ?lﬁ:% “C033"
2 300 S r=0.689
Eﬁ B¢ 150}
> 200} Ny
i )
E *g 150 + X g 100 |
W g 100 Eé
®E sl g 07
> >
< 0 < 0 N s L L N
0 12 24 36 0 5 10 15 20 25
MERE FASEI K/ Average female gametophyte size/pm WERR P4 KN Average female gametophyte size/um
B 5 PN R T RN [R5 SR O T TR 5 58 7 KA 18 R MER T F2h 6 7 (& K/ e R

Fig.5 Relationship between female gametophyte size and juvenile sporophyte size 7 days and 18 days after spore adhesion
under different culture periods in each temperature treatment

L X R <2057 F14C033”, BERL TR S 4 TR R
INZ TR LA ARG A IE AR G, MSCRE » 430
0.928 F10.689, P<0.01. FifiZ5 i Efic TR K, 4
filFARBAE K,

3 iTig

PR R R, B R BT T e Ak
KRR, KRB Tl =, o, SRR
VBN A A AZ BT A, AN, |7
PIKIR 2 5 S5 T REB B AE . BEX, o
RE, WAE 5-6 H KA 2= Wik T R
flFRry A, 9 HRH#F TR . AL, i
K, NTHREEEHTE 5-8 A B T9Eft, /£ 8 H
WPRE Rty ORI 8 2= N T N TR . IR, 1
R KR R, T R A RS SR T 2 B I IS
W, MO AR, B ZEmRa gl H—LLy)
Tl S5 ) = A S S Wi (Saccharina latissima)
TCHI Y 76T B0 B B B AR (Lee et al, 1986); H¥BERHK
A (Alaria marginata) R FIESARIES , £
ZICEAEE (McConnico et al, 2005); SHAE AR (Ecklonia
radiata) (") £ $ERE S M, (H AN BE ) kA 1
(Novaczek et al, 1984); AR (Laminaria digitata)
FR 611 B & 3B B F# K (Bartsch et al, 2013). Hiltn]
L, 2 e e T i A6 1) 5o R T R A T M R
30, AL A AE T R A 23 X A W o A 3 2 I
FIHEAT P A R

e BRI P3R4, R B DI HTHRE . i
filFAE “HFRAE” SRPIER, HA 4B,
W o Z BN AR 2, AR, SR . A
I, AT 0 56 e i 96 DA A3 BRI 32 21 A A5
K& 520 (Roleda et al, 2005; Wiencke et al, 2006;
Miiller ez al, 2008), MR/ AT MR NTIE
Wt R AZ BN AR . DA KB, B (Macrocystis

pyrifera)fEZ B N R, H T AL R
;5 Bartsch 55(2013) 1 RAFFT T F RIS 1 0 T BEAE
ATV B (10-22°C) 78 F k& F il & %, R IAE
17-20°C R}, 87 i B w3, R 5w R
fefedt “fF kA7, R LB, S5 R TA
[Fi] BN ) 4 3R BE AL B, b FE 3 d 99 T KRR T AL
H7dm. DLEWIRERB, AT RENRET
iR AZ Bk A SRR, 5 RS 52 3 15
[FSFEE, L, T A PREE R 2 XY £ 728 A R
AFEMR X WA 6L 2 BT I & B R, AR
PR b AR SR ], AT W R
71, REATRREEREEN,

AWFFERE T 5 M KRB0, 21, 22,
23, 24°CH)F1 4 DMEEFRFWI4. 8. 12, 16d), HEHET
WG ANV T R (42057 F1<C0337) I 35 B[] — L 7574 ]
—HBAE A 6L REREAE RSB AT R, X)) &R
W K R AT T R ANGE T, BRI R AE A
O HR BB A 4 5N R RS [ X VA Y AT Y
M, DAHERR S Bh = AR i iR 25

3.1 TR BRI

g 0 5 B TR 0 RE D B RN S i A
WUIMR . AL 735 s BACRE ST En, A
A TR BRI AT, O Jm 3R A A e 4l e 37 2
fifio WFFER], YRR E] 24°CHE, 54 L
TV ELRE ST, A R 205 YA T RAEH IR 4 d
W, BENARAG TR T WOKIRETE 20-23°CRE, A
IF) 1% 7% J 0 1) 9 1 B i 40 1 ARRICRE ) A W
5o GURNIR, HiKIEEERE] 24°CHE, I T
PR E PRS2 B T —E WA, ok PRI TR AR
AT o

3.2 HATHHEAR
T TR T 1 85 & A2 3 H B A BRI A 2R
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B4 R N X (Saccharina japonica) il F 35 F BOM R 5 WA K & & 19 520 117

B (oGO AL RS2 . Lining 28 (1980)AF 78 21,
24 TR AT F6L S R ) I A6 T L A A R ) AR B R
BF, BRI AR T R, R e e B AR
K57 48 h IR & RiEE] 80% LA I w4
(1998)iH i X IR fiF7E AR DL B K 557 36, 48 h
F T F 0 e R TSR, R BARFEDEREIE KT 36 h
FIRIE T8 & R A B, e 48 h A IRAET
W & 5 06 2 B 0 SR G, X i TR Ok
eGSR, MOk, BOtER S A L
2N, AT 08 W8 1) A BEAR IS T g, AR U %
Roleda 5(2005)% 8, B GG %506 4T (PAR) AL
AFIA] A RE G, 3 A gy 8 )l (BRI | B T R A
AC AT ) A 1 & 6 b RN ; Midller %5(2008) 4
M T IR (2-18°C) G REAR B 5 FE O A B SR i L %8
AN AT BYXIR B AURCFNIR S iy H R sg BAEH,
KK AR 18°CHE, Sk H AL AR | R
WM T8E 2R 0, [RAF, 2KAME B g0 Wk
FEAHL 7 & %

FEARMFFE Y, 6L 32 B O RECRN I B 58 42—
BE, DR UEIRIE 7 1) & B HAS H IR A 5T . F 98 32 1
BRI, Mg TR R R 12,
16 d iy, AT EFERT 4. 8 di. IHEMJE
K S fi i 7E th B 1 s M 2 S = il fe v,
N FRFERZNAT, 23 TR A SRS KR
BEr i, Fr DATE R 8 5 R R A T 9 R AR AT
HCHLA IR F R A2 ) T — @ S, R Bl 5 57
JE B HEA s A 8 ) R Ok R R, R
PR A 7 EL A T B A AR BEMLRE , EAR S K

X F& €205, BSR4 d B, 20°CRYAETBH
KA ER G, MR 4 d B AR T i
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Performance of Spore Release, Gametogenesis and Growth of

Sporophytes Resulted from Sorus Cultured under Different

Temperature and Culture Periods

LI Xia'?, PANG Shaojun'”, SU Li'?

(1. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071; 2. University of Chinese Academy of Sciences, Beijing 100049)

Abstract

In North China Sea, parental sporophytes of the farmed seaweed Saccharina japonica are

often selected for the release of the spores. A circulated cold water system is usually applied for the

production of the seedlings of S. japonica. Generally a shorter culture period would reduce the production
cost. The parental plants usually grow on the longlines in the seawater, hence would undergo the
temperature rise in summer (from 20 to 25°C). There have been very few studies about the effect of higher

temperature on spore release, gametogenesis, as well as the growth of the sporophytes of S. japonica. In
the present study, we tested the growth of two strains, “205” and “C033”, under five temperature settings

and four culture time settings. The results were described below: (1) the release of the spores remained
unchanged at the temperature 20 to 23°C but failed at 24°C; (2) under the same temperature, the
germination rate of spores from the sorus cultured for 12 and 16 days were higher than that cultured for 4

and 8 days; (3) for the same culture period, the female gametophytes and their sporophytes from the sorus
cultured at 23°C were smaller in size than those cultured at 20-22°C; (4) under the identical conditions,

both female gametophytes and their sporophytes exhibited the smallest size on the 16™ day in all culture
trials; (5) the size of gametophytes was positively correlated with the size of sporophytes. Our results
suggested that either high temperature (>23°C) or prolonged culture period (>16 days) at the normal

temperature (20—23°C) would impair the sorus of the parental plants.
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