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1.1 #HERESHIE

BUBHES T T 2010 4F 6 i R4 A K%
T B R K 1 I T 3k, SR 4 B 1A K 3% T
14 °C #0835, 5, G P9 5 em,, FIFHREPLR
FERSCE A K HAMA S 1 R e, s RV T
RIRR R iz Bl S22 . KK ik J5 7E 5K
95 % BHROKAE Th R &2 35 57— 8« G B B IR
JERAREE N B RS E. SEIRRT IR F O T K
MY 3 R, 1% JRAEMLERE 6L 3 min, 4R 2L 8 K T
TR IRYE 3 IR PR AR B2 15 2 , MRk o
1.2 ##EF&H

SEERHIRE 3 AN R OISR R R
FEEREC L . SRR EKFRE 15,20 25 Tt
RS :60 100 160 200 pmol/ (m® - s) ;75 FEEh L
[ KNO,(mg): KH,PO,(mg) ] =1:5.1:10.5: 1,
10: 1, PRHEEAR RS i BRUR BEMAE T 1 000 mL
BT AN R BRI 5 AR, Tl =4
TRIEARIR R IR EAE (5 £1) om, IR
B 000 mL 5% A5 AN [F] Eb 35 5 28 B 15 5 T, A
RERDG R AR TP B AR, LA 12 he 12 h
(L:D), &3F& 3 KA R Lo IR TR
1.3 HENES55H

SEIS IR e B R R AR KR B G TS
B o AR AR RN e 5 3 AR e o 1) FH RS-
2, MR K U8 AR IR 7K 43 SE g F
WL SR S H IR (] A 5 at At B ) ]
B A I PR [R] A1 | AR BE T A [A]
NG IP MV o TA) S5 A PR B A . M BRSO
M ARGGTERIE b, SR A5 1 i & T
M IICER LA I 7 19 32 A5 DR BT, e it B B 1Y 52
KON E B e AR B4l o .

SIS R e e T s S A KR R
KL L(W/ W)Y =17 x100% o Hirfr: W,
WG fif E (@) sl BE (em) 5 W,k SE56 25 T 35
IR (g) K EE (em) 51 i SEEREFE](d) o

BB 5 BR BB B TP BEMLIEEE 3 #R,
BYE 0.1 g PRI €0 2% i KRR oK
g3, BT OEeR T AR A 80% PR 2 mL L)

B VE TR R 5 F A SR WS SRR iU 59K, o
&2 2 mL g0, FIA 80% PR ek
FEREALER 1 5 min J5 KRG T 4 000 r/min T
250 15 min, BT W, FH 80% A I 76 4% (AL 45 it
P E AR 25 mL, $#24), AR BBORE AL
1 em (@I, LL 80% PN R K2 xR, T
480,510,639 647 .664 nm £ I W% G
R e Al BN s

MegRE a W EF (mg/L) =11. 85 x OD, —
1.54 X OD,,. —0. 08 x OD,, ;

Ha VR (mg/L) =7.60 x (OD,,, —1.49 x
OD,,,) ;

BREE (mg/g) = (BRI x 2 UK
TRTR x Wi A A8 / 6 i i

Xof T A% 1 &8 9% 2E 4T LR &R U7 22 ( One-Way
ANOVA) 155, 7 22 5% i 0k, LB IR |
T 2 RN 7 AR E FE 0 B e R B A KR B Y
KRR AR SR,

2 GRG0

2.1 BEGLREEMEFRANBREREKES
=oAL

W Fios B IRERRL LA K KR
M 5 A7 S 5, MR | KINO, B {9 1 1y 8 AR 44 1 6k
KL ESE 1520 CHARKBERT 25 T, 2 =K
FAL R S, B R 0 3. 98% , 5 57 45 1)
15 C EFFHERBC L[ KNO, (mg ) - KH, PO, (mg) | =
5:1 JGREERE 200 wmol/ (m” - s) 5 Fi/NE K %
1. 08% , 5 3% 4 F: 25 T, F F H I I
[ KNO, (mg): KH,PO,(mg) ] =10:1 5 it 5
160 pmol/ (m* - s) , B ZHIK M2 3.69 5,
X s S A I 1 K s A L i 3,25 °C
K597 30 d JE iR m o 15 f 20 THEFRIBIE T
M2 ~3 f5. Hr R RKEEE KRN 14.21% , 5
R :25 C E SRR AL L[ KNO; (mg) : KH, PO,
(mg) ] =1:5 JEHRERFE 200 pmol/(m* - s) , fit /)
WK RN 3.39% , K g2 5515 C VBRI
[KNO, (mg): KH,PO, (mg) | =1:10 S5 &
200 wmol/(m* - s) , W 1 K R AH % 4. 19 1%,
BRSSO S BT[] 5 I 2 A
ER BEARA R AL . BE IR 25 13 RIN, 15,
20 F125 C 15 5% 508 B 38 48 B 30 i L i) 43
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Tab.1 Effects of different culture conditions on seedling growth and reproduction of S. thunbergii

®1 AREBFFHEMBEESEERNEENY

i}

SR BRI K AERR growth index S 53 HFHFE ZHEUN fertilized egg
ANITER ) YT = N N N PR B
Como [KNOy(mgy:  KHDH RN UM U R Bk Kot
HRE(T) (m? )] KH Pd (mg)] K K (d) (d) (d) fa] B
temperature Haminati 2 4 ¢ (%) (%) emergence emergence  emergence (d) €:))
! .llInll’lZ?thl’l nutrlhent growth rate  growth rate time of time of time of release number of
intensity ratio of length of mass neumathode  branch let receptacle time seedlings
gt p P! g
10:1 2.35 3.79 13 13 20 30 1763
60 5:1 2.28 3.73 13 20 32 30 217
1:5 1.30 3.44 3 13 20 30 1 963
1:10 1.67 4.46 13 20 25 30 4 001
10:1 2.91 6.15 3 20 20 30 7 334
100 5:1 2.68 5.59 13 13 25 30 6117
1:5 1.62 5.51 17 20 25 30 2 210
15 1:10 2.67 5.39 13 20 25 30 3 562
' 10:1 2.51 5.71 3 13 20 30 2 965
160 5:1 2.19 5.54 3 13 20 30 2 528
1:5 1.85 5.61 3 13 25 40 2 000
1:10 1.84 4.80 13 13 20 40 1 564
10:1 2.41 5.78 17 13 25 40 1 287
200 5:1 3.98 7.39 25 13 32 40 3 267
1:5 1.09 6.23 17 20 32 40 1118
1:10 1.97 3.39 17 13 32 40 5 489
10:1 1.97 3.55 3 13 25 30 1771
60 5:1 2.18 5.09 13 13 20 30 1484
1:5 2.97 5.79 20 25 25 40 2 783
1:10 2.41 4.12 3 20 20 40 2 451
10:1 2.03 5.71 20 13 20 30 987
100 5:1 2.63 7.55 3 13 20 30 716
1:5 1.39 5.57 20 13 20 30 2 671
20 1:10 2.27 5.66 20 13 20 30 1421
10:1 2.69 6.98 20 13 20 30 2 403
160 5:1 1.88 6.74 3 3 20 30 2 655
1:5 1.62 5.89 3 13 25 30 3 004
1:10 1.73 6.56 20 13 25 30 1 584
10:1 2.66 8.11 3 20 20 30 3 551
200 5:1 1.94 7.70 3 13 25 30 1 904
1:5 1.63 3.89 13 13 20 30 812
1:10 1.60 5.59 17 13 20 30 1843
10:1 1.26 10.37 25 13 - - -
60 5:1 1.61 12. 14 13 13 20 - -
1:5 1.29 9.64 20 13 20 - -
1:10 1.22 12.07 25 20 - - -
10:1 2.44 9.84 3 13 20 40 984
100 501 1.72 11.12 20 13 20 40 1 867
1:5 2.93 11. 34 25 20 32 40 1 946
o 1:10 2.05 12. 44 3 25 25 40 3120
) 10:1 1.08 9.99 13 13 20 30 2187
160 5:1 1.22 12.81 20 13 25 40 562
1:5 1.48 12. 44 25 25 32 40 684
1:10 1.65 12.37 20 13 25 40 1128
10:1 1.44 10. 69 25 13 25 40 467
200 5:1 2.25 11.49 : 13 32 40 577
1:5 1.52 14. 21 20 13 25 40 471
1:10 1.56 11.78 13 20 25 40 1562

T =7 R BB, AR

Notes: “ — ”indicated the algae thalli had festered and data were not measured.
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Ik 68.75% 56.25% F137.5% , AL HA S
BRI L HA —E 1Y &R KH, PO, L A1 ey Bl
et BT TR] AR R 5 B, [R5 5 2250 13 R B, AE
KH,PO, &4 1 5 10 mg IHIAL A i Ho i) 53
SR 87.5% .58. 3% F1 50% ; = FEFE W] 37 B FE
FSE IR AR 8 3,20 “CREFE 20 d B KR4 W] AR
FAFEAEAS 3 IR BE SR R 15 3R 2 5 20 R AETH T
A B EL A9 43 03 37. 5% .68, 75% Fil 31.25%
AIIL 20 C i A4 FE FE A A58 B TR BE , T
HEGR BT RN E 77 R 0 R T B A B I A2 Ak F R
o BRIIE N 2 K5 B0 11 108 7% th B . =7 338
PRI T R R A AT AR BRI, B A2 K B[]
MR, BEIR AT 30 KRBT LER B A 2K U0 L5

BCITLE 15,20 1 25 C 40F R 5285 00 B34 L% 4y
Bk 62.5% 87.5% F116.25% , [H 0] 1 20 T
RS O IBE VR A5 BRI 7E25 TR IR
B J3E I H B AR AR AT R s % . =
R T4 R U X R R — B S, 15
120 C B 40 1 B 4 5, 725 C W) AR AR
11 S B (Fh3E) B4 Hh 1 2 300 #, B
Wi 821 .

PRy 2T R (32 2) , R R PR B R
X e T 40 K K ) S MR TR >
B FRERIC LG > 6 R E T X0 5% 1 K 1) 2 i
IR R > LR > BRI

*2 RESKENMGEEKENLEREFESN
Tab.2 One-Way ANOVA for the growth rates of length and mass of S. thunbergii
AEE ey HE M 26 J5 i B FH F il 54 PH
measured index factors sum of squares df F value F critical value P value
L
0.000 259 2 4.044 201 3.204 317 0.024 254 <0.05
temperature
. TV
KB ’E’%‘-‘%m@d [:,t 0.000 181 3 1.749 733 2.816 466 0.170 757 >0.05
length nutrient ratio
G RE
. thﬁrﬁ . 0.000 154 3 1.458 320 2.816 466 0.238 920 >0.05
illuminate intensity
yH [
R 0.039 112 2 127.551 000 3.204 317 2.88E -19 <0.01
temperature
= Fed 55N
B m%m@ﬂ t,l: 0.000 508 3 0.163 626 2.816 466 0.920 284 >0.05
mass nutrient ratio
Y BB ol i
HIRE 0.001 758 3 0.582 532 2.816 466 0.629 620 >0.05

illuminate intensity

2.2 BREGEREEMEFRENBERZRZSE
=apAl

HIRI AR O B X R R A R
WY B35 (P <0.01) , B AR & a2
(B 1-A) b 4R a a2 b (& 1-B) E#
B, O HER BBy, R 8 3R 1 IR, [ I
M HPRI OB R A, HERS ERSHE
N 1.21 mg/g, 5595 4 F:25 C 8 F5Eh [ KNO,
(mg):KH,PO,(mg) ] =5:1 JEHEF 60 wmol/
(m* «s) AR R 0. 06 mg/g, K7 5514 :20 C |
H [ KNO, (mg): KH,PO, (mg) ] =1:5 St
SR EF 160 wmol/ (m® - s) , i A2 20. 17 £, M
SR a FREREMEN 2. 11 mg/g, HFRFEM25
C B F7EL[ KNO, (mg) : KH,PO, (mg) ] =511,
SEIERE 60 wmol/ (m® - s) s FAIR{H K 0. 28 mg/

g, {3420 C B 5745 [ KNO, (mg) : KH, PO,
(mg) ] =51 JEHGREE 160 pmol/(m* - s) ,Fi#H
HHZE 7. 54 5, TR —JEHBR B R 15 F1 25 T4
PR AR 25 5 B L 20 TP IS &, 3% 5 22500k
S R — 2 5
2.3 REREHEEIENER

2ot —AF Y IR B R AW 2R 2, KK L 5 i
B AERRBEEN KA AR FHRKELS S5 om
A, I AR A B B o, IF HDUA
FARIAETE 2 55 H BIR R A TE S84k, Bt
TRAR (B W A8 1, 25 P, B B4R, A 10 I
AR B R A B A R R 6 A il
AN AL, P A B 8 B e A B JE A 7 A
A 8, 33K S P R T o R B e A58 .9 I e AR
TR, 5 7 A A H K B WA AR A T R
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Jil R B 510 H AT LAY BRR LR BE A A G 1L
HZET—43 A0, B A KREAREH, X
P A1 12 P S L A IR 110 T, L 2B ] L 2
A SRS B A BN S em
Iy T 6 FFT R A A2 U 25 ~ 6 A H ]
(4 =10 H ), 152 5 b= 9 15 SR 1 R B 40
58 BRI R 1 BB e A i 22 48 d, fe LAk Y 55
IR HdT 35 d ZeAq MR B AT UL &)y R
T A% b R AT 100 ~ 130 d, RORAEH T &
JEI 3 AR A S0 2 A R T Y B [ AR
HEEFRITIR IR A 3,25 KA 4wl i B MR
BRI E] R R 5 13,25 RNl ik i 5 A2 4

Fodmc i B AE B IR R 1 56 20,32 R 4
B 5 AT R AES 30 KIS IF UG ¥, 10 d Py v&
SEbE . Al WL R W e B I R WY R
B B AEEFE(E 2) .

SPAE SRR BRI I A ST R B R AN 2 1
7] — T R AN R (7 8 ) — (S B AN [ A L[] —
AN AN [ L A B A B G LA 52K BRI
VAR AR . s PSR R A A A
KA R AR, 018 e A FE AT L 32 A AT fiE
WA SN 18] A I8 21 A 7 B — B0, S2 RS I AE A FE AT
ER A EAROLNE 3,

100 60

e FEBR B /[ umol/(m?-s)]
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E1 FEERSs4TRESEHNEESEBTY
a.b.c.d pHCEEFREA [ KNO,; (mg): KH,PO, (mg) ] =10:1.1:10,1:5.5: 1,
Fig.1 Pigment content of S. thunbergii under different culture conditions
a,b,c and d represent the ratio of nutrients| KNO, (mg): KH,PO, (mg) ] =10:1,1:10,1:5,5: 1.
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2 FESENEFRREZSHEEERARLLR

Fig.2 Reproductive cycle comparison between wild and indoor cultured S. thunbergii seedlings

E3

REREEIENRTLE

1N 2: [a20 R H AR SEAE: 3 BTE T A2 RGN 5 4 SR OR 58 42 ¥ 1) AR AFLHG s W Sk T4 A AR AE
Fig.3 Synchronous development of S. thunbergii receptacles

1 and 2 ;synchronous development of receptacles; 3 : fertilized eggs release; 4 :the receptacles after fertilized eggs complete release. The

arrows indicated the receptacles.
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e T oy A5 A Al e o B ) X3
I A AR B2 PR 38 AL A o WA, S0 A FE X
— DX BEAE I Y B SRV 2 J5 AR HA ik

AT 52 A AP ER B 38 A RE T o AR N id 2k Iy
JGRR R B IMRI R B AP S T AR (Hizikia
fusiforme) ' = F4R 35 ( Sargassum horneri) "' B
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P BB F5E TS AN IR A HE A T A A A T b
ML= AR . s8R B e N
N L i 251 T TaRih 2 Je b5 37 0 A KA o5 A Pk
ZOH AR T B N LA BOR A Bl R £ 2%
Fo ZHAO 45 5 A LR B 1 0 Z 46 )5 8 JA
FI ) PR LR XoF 4 i 0 A K SR8 1 5 i 2 A R 1Y
JEHJEAE 15 120 CTREFRFME T HENHE, L5
P T RERT 5 em 1 RUBEEAMAK  FEAE K A
BHE ES BRSSP T AR TR B B
A1 AR TS AT AR R R R o e 1 B 1Y) 2R
PRI X2 T AR HE 1 AR B AR R 2195 A
FH X — R B 5 e 3 5T 28 1 B A 1 s 1Y
%, WA AT T 2, 5 B A B AR
Bl A B i /) , 1 3 g K 3 A i i B 1) A2
AR R [A) IR AT Ot B AR B B
SHR ) S B 2 Bl R I A T R K R BOR X 5 22
TR LI A A . S2I b R K
o 3G AR B R T 200 i 2k (R 2) 59
B 0 U HE 2 ~ 4 om B AR B AR 20 Kk
58 7 5 3 48 SR — 350, X sk 55 5 2 B ( Sargassum
Sulvellum) (PIBIF 5848 5k 7 H0 6 FR i B2 0L B2 7 A
MRk E R R EEREND . BRI
R AR AR L 0T R R AR 1 A A R N A
T LR R0 43 W S, SR 38 3 D' G 4 AR 2
P49 Jo 3 A ) I, A B o B e E A L A7
TR 7 5 I AR B A8 B 45, DR IIE AR B 25 1
R IR o

B B AR (R AN [ 285 B 0T i 158 2 2 14 1) B
TREE SRR, 25 5 Az B0 B 8] A 4R K ) X 1)
(R 1), RUHAR I AN ] 9 52 PRBEsR kA7 85 7 451
A5 BRAETC , AT S5 B AN [F) 4% B 15 5 B Al
171k
3.2 REEMAMEEYH

IR B B RO BT i Rk (BAAAR
SEA— 8 IR B 7 A TCRLE R R 1 354 2
PEFIHEALRE TT , WA BEAE W 2 N T35 58 6 Fh S 1Y
F3R, 51 (Laminaria japonica) F#E 1 3%
(Undaria pinnatifida) 5535 AN [A], BUR B 80CA 1
AR AR I 50, AR B A PR B e — 5
FER I H BRA AT 3 N s A e A T
EREAE S SI A A BE A IR AT R & R R
7 e e 2= 1 R m 2 HT 4 v A BE A F] 1 mm L
L R SN 2 R AN R e T A Y

POPE T RUR B AT RIRE T AV B, 7E
SEEG AL TR, fe bl 20 d RIATHE AR A 4R, 40 d
I I B A2 0 B Ot v 56 M I R AR 8 —
AL TEm R R Z AT ] K E) L
SR E BRAR & 1 4l i 1 HIKBT RE ) )LREAS B 1k
FBERTFLHE W28, X — LR U i Fr g Ak
TR T LSS0 o 55 AR TR R A s 4 B A A AT
b, Segn E NS R R BUR BE g i A KA K B
W1 AR, ZRER IR m 1 ~2 S H (E 2) . B
FEBETEGEAR T Bl U I RIR, SR 2 W B 97 0%
PEY— B SR FE 43, DT IR RIS - [F] 25 HE
[F) 20 52K , A4 B AR B2 B A [R) 3 7 1) A BB 6 1
] —AEFEAG Y BT Mo A0 2 F , ROR$Em 1
PLAEFAFE b2 RG OP pEia: , DR IIE T )5 A4l i Y ™
AR (E 3) . e R BN, 51w
PR 2 300 A3, Fems AT R 1 821 B, X —45 R 1L
P = B R AR5 TR ECH AR (2 000 ~
5 0004>) 1 BA TR R AR K R B AR Ot
A ERTAEE

KA HF SIL R0 R AR & T
22 CHAFHIC IR R, KRB E] 26 CHE WL
FUHEBIBLG RAE T KT £ A U R B
Elg H BUAE 18 ~23 C, i\ T 24 CAEFHFLIT IR
PR R4 1 g SR L Tl T ) 5 B g U 3 /K
W17 T, 5T 23 THA KGR, BRI
RZ A —E 1 22 5] B ER 13 B HIX A B
BTN IR o SR SRR TR U Y 20
A DXz L A TR 38 )z R N T — R AR
3 AL R 5 1) T T PR, 58 AR T s
o H S MHIRAL B 5 %A 2R BEAR, AR TR
TR o TR 3K — R38R B A R R AE
HISZ I N A SR A R B AT RETT LR MR
3.3 RERENEFAIEPEESENTH

A BB KR T 5 em B & B0 i {4
PR BRA BN R R, Sk
WL, BUR B ZE R R B Bl 55 5 N [a] 1) 2
LB, WA R AR R a R 0 R S B RO
MR B2 ) 1D oZ i BTG, 00 3R i 28 Ak e o B 3
(1, 3) s 5 Hofth J LRI e ™ 7 fEi o
WAMT (R SR EHAMRE . K=
ERBHRN MR a FEN0.72 mg/g if, 8
OREE0.1 mg/g ity BRHIE I — i i
ZRT ( Sargassum muticum) 2K a & & 18
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0.74 mg/g 7c 47, 5 T 2 W 420 fy ) & 45 1 (5):75-82.
1.71 ~1.72 mg/g ZEEK, X E4E B iia 5 (5] 4RTHr, 2000, XURT BT, 45 RURHE MR W2 etk
SR R R A SR A 2 ) JRCATHBABITEL . S Bl 2005,22(5)
JaNiE S 48 b H- 2 A= N 25 -29.
e ARSI IOI SR o BROUMETI o) e s, R, 5. RS R
MRGEBUEZ ], 262 5 e, BA A E R R[], Y PEBII .2006. (2) 125 — 128,
LIRS I BB BOT AR a SRLIOON oy o oon i, 9 36 T oy e
AR THE T IOE RE I 8 2 8 1 AR X 5 SEHURAL BB 0B [ 7], el B2 3 L 2010, 31
i, NI EDGREFI TR . Hagie A m, s & (1):84 -91.
M43 b, BRZ B A, REHE T Ea R EE (8] A&, 2R, THL% REEAEEERAT
ALEM R (SRARER) M B - MR, HE B ARG [ 1] 9K = BE5E, 2006,
RomEREEREREamIoEFHE, FHitHS 27(0) :55 =59.
RS IR GEE L. cRaRmas (00 I RUERGUESSEIIELD]. & 6. i
AR AFE T A S s
A FARRARFFAE IR — IE 36 ACF 5 £ B8 K (st 3] FL 2007 20
AR 2 A, S0 5 07 I S8 P O P TR . 7E %% (1o, T
NIRRT, SRR A IR 0y e s, sUes e AR ).
IEWEBFEA, YOSHIDA %™ Bt KAt D R WEPE S ITE 12007 ,38(5) 453 —457.
B ( Sargassum macrocarpum) W, 7£ 15 h: 9 h, [12]  IMEW, T R AL XEE. REBERAKZNEN
12 h:12 hf19 h: 15 h YEJR B &1 T B A A B35 BAARAR LT ] W K 7= W5 ,2006,27(5)
A e SRR R A W AR T TG AR ) A A= 7-12.
Ko PLEASEIE A 0 BUR B A AT R L AR [13] ZHAOZ G,ZHAO F J, YAO J T, et al. Early
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Indoor culture and sexual reproduction synchronization of
Sargassum thunbergii young seedlings

WANG Li-mei'* , LI Shi-guo'*, CHAI Yu', GAO Shan', SONG Guang-jun'
(1. Liaoning Ocean and Fishery Science Research Institute ,Dalian 116023, China
2. College of Life Sciences ,Liaoning Normal University ,Dalian 116029 , China)

Abstract; In order to optimize the indoor culture conditions of growth and synchronous reproduction of
Sargassum thunbergii ,young seedlings with 5 cm length were used as materials to investigate the effects of
different temperatures(15,20,25 C) ,illumination intensity [ 60,100,160,200 wmol/(m® + s) ]and nutrient
ratiol KNO, (mg ) : KH,PO, (mg) =10:1,5:1,1:5,1:10] on the growth and sexual reproduction
synchronization by measuring the growth index, observing the morphological changes as well as the
formation of reproductive organs and reproductive characteristics. This investigation focused on the optimal
combinative conditions of indoor growth, reproduction of seedlings, early development of receptacles and
synchronization of fertilization. The results indicated that the gradation of different environment factors that
influenced the length growth rate of S. thunbergii was temperature > nutrient ratio > illumination intensity,
and the factors that influenced the growth rate of mass was temperature > illumination intensity > nutrient
ratio. Low temperature could induce the rapid emergence of pneumathode. The formation of branchlets had
more relation to nutrient ratio and in general , the higher proportion of KH, PO, in nutrients resulted in later
emergence of branchlets. Temperature effect was more significant for receptacles emergence time in our
results and zygotes formation and release were also regulated by temperature conspicuously. The higher the
culture temperature ,the slower the growth rate of receptacles and the later the time of egg fertilization. The
pigment content decreased with increasing the illumination intensity. Using culture conditions control for the
alga thalli,indoor culture of this species could be done 3 —4 months earlier than thalli matured in nature to
complete its life cycle. For mature thalli of 1g wet,an average of about 300 seedlings could be collected from
the substrate well. So it was possible that the generation of different positions and organs of S. thunbergii
could be induced by controlling the culture conditions in laboratory to achieve early development of
receptacles and synchronization of fertilization. The data could be used for theoretical and practical references
for the technical route of large-scale cultivation of high-quality S. thunbergii seedlings.
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