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M OE 2007~2009 S EL,ABEEREVEHFRTHRARLRGOABUAL TS RE, ARF
AidAF BAEARERRTTIAREEE., AF RGN AL S 0N FTH LML -,
H2mX5m)feds &Rk, MARRIZERERAGINEBRRE R PRI EHEKEOHEK
BRABE, EL6OHFAMERG TN AL REAUAATHEIEEARS BUESTRIPREELLE
BOHWEARZCFT. FPEAREAOWEEERK, LB 30 4/cm’, 2007 SFH 4% 750.7 F4,F
HHK 3.5 mm;2008 5 4% 3015.42 A, FHBH K3 2mm, FREAR AREHETFHA
P . HERERAY AR A B . Y EAROREEAAL MEBEHAKR  SHEREL
#HTH,% 10 mm B F A KK 0.2~1.0 4&/cm’,

XER ARE ATFE HBAF WAL

mESESE S931.1 XHEIRAE A XEHES 1000-7075(2010)03-0084-08

Large scale breeding of Sargassum thunbergii based on sexual reproduction
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ABSTRACT Two trials for Sargassum thunbergii seedling production and three times seed-
ling nursery were conducted between 2007 and 2009 in Xiaoshidao of Weihai and Xuejiadao of
Qingdao in Shandong Province. About 10 concrete ponds were employed as seedling production
facilities, each with 2X5 m?. Parent strains were collected from different sites in Weihai, and it
was proved that the local strain in Xiaoshidao was better for seedling production than the other
S. thunbergii collected. Six types adherences substratum were used for seedling adherence, and
it was indicated that bamboo curtain was the most efficient one, which yielded over 30 ind. /cm?®
of seedling densities. The total yielded seedling was 7,507,000 individuals in 2007, with aver-
age of 3.5 mm in length; while in 2008, it was 30,154,200 individuals with 3. 2 mm in length,
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Early developmental observation showed that S. rthunbergii seedlings owned higher survival

rate and went through the normal development, but seedlings may be detached from the sub-

strate when reached to 4 mm in length. The seedling density decreased to 0. 2~1.0 ind. /cm?®

when the seedling length reached to 10 mm,
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MERAAITZ M EMN AT MEREEZMIAE ERMEEY R SE A REREN S
KAATFROK  EF-EFMEBR RN EERE ELTEAENERNECRRBNFUR P HHEMES
GF 6% 19945k /RBTEHE 1995 /NESE  1996; IR FE 1997 B EFE  2002; 888504 2005),

H 20 42 90 FFANHE LR, BEE KRB RIS FEN AW LB, REBEENF S0 E SR SR kD
HFERBSBMK . ZLREBEN—MHEMEN L. RERETHREERNES EE MFEHN LT EB R
Sy RHREABERERAS R EATETFHMASHFETRBRHERASFRKEESEHE 2005, {HER
TYHTFENRERILFRZRBETFARENRE REEELUHEET BT R, o RE B ARFHIL &R
KRR ESRE, HGa T E# T A TET R,

TER BAFLRNTRT RERMERILBTR(ELCASE 2006 MBS 2006.2007; B &ML
20063 &% 2007, I RE HBEARMBMEARNKEREREHHF 2005 FFHEF 2009, BEEFXHE
VIR EFREETANENREERBALR - P RRAIUAHEEN LMY SN TENAFEIRE.

TFE BN L & I ) SR8 A 4R AL 00 B Ah v, U0 LMk 7 A TR A R AL AR 7= [l L. I, PR 3
FERRBRAEEMPIR KR E(ECASE  2006;PMEHS  2006,2007) ,F 2007~2009 4 7£ B 74 # K 7™
ARAGEFEEGHT TPHRREEALTHIAEAE SRR EFSFAXNBRGEBX AR TREGLE.

1 #RERE

1.1 ##

1.1.1 REEA Rk

RIEARBEMERTYE 7 AHX B BIEEEAFNEN/NG SIS 15 X 3 6 A X, 2007 4468
RATHAXNAZMHE HRL2MERNGSABME. MRERENREREELLBTHEWE OFRERIES
o, B FR AR SR AR BT LR A B BERAE B HE E DA BB I F,
1.1.2 WHEARAFLE

R T BAE R BE XS £ Rl B B E R ARG IR T AT AR VR E L AW R W (BB NAT) i
kA% IKVEHE LU 6 MARHB M & 5, SR E BRI FUE R i AR 1. B E TR R AT R
£t 12 h DL EMHEGR) KR, KRB E (it Kk I RN 4E e L BT SR at I BOK B W, L E B FRKEE £
BREBERMAEWIRE,

£l RERAIEAMEEAESSE

Table 1  Size and number of adherences used for artificial breeding of S. thunbergii

2007 2008
[t % Adherence BRSO ERem | BRREE | BB B GRAKE
Quantity Scale Area or length Quantity Scale Area or length
* f%F Bamboo curtain 25 4 Fih 346 000 cm? 40 190X 80 608 000 cm?
¥ Coir rope 35 100X 40 182 000 cm 45 100X 40 234 000 cm
WEMNYERALH  Vinylon with epoxy resin = 14 100X 40 42 000 cm — — —
it K f&  Firebrick 18 23X11.5X6.5 4 500 cm? - - -
KiEH# Cement stool 76 22X15X15 25 080 cm? 80 22X 15X 15 26 400 cm?

#Ha  TAPS 24 200X 40(16 ) 76 800X 2 cm?
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1.2 Ak

1.2.1 #EXAESH

R B IF WP SE L e B B E L YR E £, H AR R T 00 B A G AR B O HGE 2 A B T
abE,
1.2.2 RELAEE

KFEHELE S ERGEREFLEME TR ERFE KR E WIS T F 30cm A6 EFHE Y KEKN
RO TR, IR B R B e b B A B B | R R RGBT B B F R 0 T R F AT ARBUE A &
i B B HE D , BRSSO KR B SR B R R BT R . BRI SE R, 415~20 mm JB
T 48 B SR 8 R AE A G b — o (81 BE (AK 8 B B R RV, KA HE 20em RIBED A M @RI 5 AR R R4
RELE, BRARPImH B EE B L REBRE MK, ST E KR K, s ENKE, . F A
s RIFE HBUKEE 1~2 /5.
1.2.3 B ARES

e & PR B M E B AT AR A MR T ER A AP T R I A R B R K O IR A MR I R
7 RENE LT RIK TR . 1 KRS K U6 38 0 #2580 B I AR /9 3558 o RS oK 3R B8, 8 B B S ok, R 15 1/3
FAWMBEE., BEGFE BEFHIMHEDSBA THRZ L. F/HRE.
1.2.4 ABAKE

HERBEREENTWETER URENKBELBEZTETSAP. EREPHRETMELRETH
ZE, MR AEAERICEE BB LS AN EBNL, LR E] 5 000~13 000 Ix, F[E]E 2 % T
AR ET B TERES BEENBETIR. KEFESTFRKEFANEE, AMEEKEXE
BIF, RAUH BB E SRR, AR B REERFAE 222 CHEN.

2 HR

2.1 REBMXEMAAEMMIEEINNRE

SE R A A L2 2] B B S i A T R R R 9 X 22 AR . MEE T 2007 4 T~9 AR B & kEH
BETHEFRES M ARERBENRI, WM B XA AL AR FREFER(FUDEM. M
SHOBREENTNE 1, K2 HRIEBENHTHEZ MR LK.

AN G

utlying islets of

HEG

Marine hatchéry

island

M1 DNABEBE
Fig. 1 Map of Xiaoshidao shore
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MAGER—MRBWHEEEHET A LA . A TASAREME 1 FH a KO W—FHHETEHENED
ML BT BB % H KRB A% Ulva lactuca L. M B R E Zostera marina L. LA R ZF /NI B i .
HETHEEEENEERTMN: ., ZAREBESATES AVER RRAMBEMFELERE. MEc
X AR SR A S F K R LA IS FE K h i R o, A R TR A RE 8 K T, b T Y B B AR
A a KAYME 1~2 N RWE . NG5S £ 8 J0E S R BOE T X 8K 18 5 8 78 4B, B BE 515 RE 0 23 #, 2
B—a 7 AIRETE

®2 STHBBAEEMEMLE

Table 2 Comparison of ripe S. thunbergii from multiple habitats

A ; . i .
REM A i o K 5 &I A
. Maturation N SRR . Vertical .
Location Color Distribution  Length(cm) Physiognomy L Synchronism
phase distribution
B ] 4 £ e 3
7 A b e wEKR . . Tmaes oG TR %
Early July Sandy beige Rich, mass Flat, rock . . p Synchronous
N intertidal zone
N
Outlyin isleL:]s of b BEU K D, 20 LR 300 A
)f g . Steep deep water area with little S. thunbergill distribution
Xiaoshidao s 2
]
8 At 1) W oo o weaagn o 00T 22
Early August Brown Centralized, less Cillfy, rock . , P Synchronous
intertidalzone
~ G :
AV B LB C) T S O < S £ S L P
North of Xiaoshidao(e) August P Scatter, medium Flat, rock o P Out of sync
brown intertidal zone
X1 2 B v TAYT A o AR P _ W2 E A il ki B %
South of Liugongdao Late July Brown Scatter, medium Flat, cobble Intertidal zone Better sync
. s ] )
L B PYSONNET TN SR & BRI B
Lidao, Rongcheng Iron grey Centralized, medium Flat, cobble o i p
intertidal zone
e T m
R 5 - WG SAMLRR gy PAETE -
N ) 40~60 Intertidal and
Gaolv, Rongcheng Deep brown  Scatter, medium Flat, gravel .
subtidal zone
I 7 R]~8 kg bt -
WA o et B soi B L L
Xunshan, Rongcheng Y Mid brown Intertidal zone Better sync
August
7 ~8 H Lk . a3 -
waken  OPRSAERD gge wmeem 0 mtocmn PREPEE kg
Taipingjiao, Qingdao Y Y Mid brown Scatter, less High-relief, rock .~ . p Out of sync
August intertidalzone

2.2 REREHERE

WARGFWFE 1 dol 3 d NFEMAMGE F Rl WEIMERRE LA KBS ON 2RI RS
i, B A Z IR K ($155 pm) (F KA 2006) , RO EEECUMH) ARBIATHR., KR E 24h 5
AAZRBRBOKRM P AEGRRFF 2~3 d G HIEMERT. ERESEP . ¥Rl shal
RZREIE I Z A5, BEMEG AR 1~2 d N8R, T HEs N, SR ERE L&Y
BB M E . BB EEERE K BE R 3 AR,
2.3 REERYEEDS

UIF BRI R AR T AR LT 5 HF28, K S R%E I 8 R T UL, BEYLEA T 6t
EREUPAEEAEE L, G IR BB 5 8 i, ZRE N ER W T ER LR R ERS
BOK G b ki, R S BT C A ME A HER . REGHOENRIRNEE G (B 20, T 1R & 8928 0 4
W B A AN PR R O R, MAE R B,
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a: 54 Early Stage b:3.5 mm%h # 3.5 mm Seedling ¢:8~10 mm¥i 8~10 mm Seedling

B2 MEELWRERSH
Fig. 2 Growth of S. thunbergii seedlings on the adherence

ZHIMESE WdEANTEINELKW/IE. 30 dFXT 2~2.5 mm IFHFH AL, BEZE MK,
45 d JE4h kB 3~3. 5 mm &, M LB B, ZHCR 1~3 MR (8 2h) , GREENER G, F AT
FEM.AENESDERZANTA . ERERRIHBHER. WRKFEREAE S~4 mm FESHAHTH
S,EETH ARNEE. B 2c 24EEE 8~10 mm B HHFL. % EC 9B REKE.

2.4 HERREHZETWL

AFMEZEN REBESHWHEA AR, R TH AT B NERLH IKRHE W KFEEHE
B WA E A K LT AT M BCR B M B R H 5385, 2008 433 M S0 # A L B RIE AT A
BB . LW MBSk 3 R,

%3 BREEAISHSEHEER
Table 3 Yield of artificial early seedling of S. thunbergii

2007 2008
W% % Adherence HE R CT#) B Gnd, /om®)  #755 (mm) HERCTH B Gind. /em?)  E# (mm)
Yield (1X10¢)  Density Height Yield (1X10%)  Density Height

1%  Bamboo curtain 541.7 15.7 3.8 1884.8 31 3.3
#%  Coir rope 145. 6 8.0 3.7 795.6 34 3.1
HWHMAERLAH  Vinylon with epoxy 25.2 6.0 3.7 - — —
fit ki Firebrick 8.1 18.0 3.2 — — -
KIE¥E Cement stool 30.1 12.0 3.1 73.92 28 3.2
ZEH  Mesh belt - — — 261.1 17 3.1
&if/¥H  Total/Average 750.7 3.5 3 015,42 3.2

B2 B &0 v 8 et AT LASK B 30 #k/em® , 1O A2 B 5% B AL THI AR BRI AP SR B BT B GE L X T4
JE 46 T 1 2% 45 (8] B R RO R 228 RO A 2 R X AR 8 A E R B 00 T A BB 30, BE I B Wi HF B8 T UL
Hit, ERERAERERTHAT P REMNEENERS S,

Bl 3 3R 2007 4ER FI#Y 5 FhME & BRI 2008 SEATH MLUF W L RER B M ER N RABR, TUEY,
VIR 4 B 2 AR TR AR, 30d LUG BB W B, A R RIM B B 2~ 3 P AR TRAFREFENM,
REFEEMENFERREMEREREBNZEN L, FHERAWEBLT MZAT MWHEEHEKT
HmER S, SMEENERREERETENERMELER, AL 60 dLUE AFFHHMEELS
& F 1 #k/cm’,

2.5 BLEYHHESE
SN ERTEER RHEAEKFED KERENEXEFRRE A RIKE F,2007~2008F 2T X
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—— 7% Bamboo curtain — ~o—— iy X &% Firebrick
35 —&— {57 Coirrope “-=X - KR 3 Cement stool
—a— WM LT Vinylon  — @ -~ ZH% Meshbelt
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B3 MEXLFRREMEEREREWL

Fig. 3 Variation of adhesive densities of S. thunbergii seedlings on the substratum

i 60~70 d (B FE BRI 7 R LI SAR B, B R BARA W, RA KA R B A, HA LR & 2t B s, R i
KM, 2009 LEFRHT HE R BORBE .
REFENE AR, UEAHRENERENESRKENER, #5065 THRZ 5~12 em M5, MK
FERIELL 13~16 R H RN, I EMRHREEREE 42, HTHMAHABRBRTPRAE L, WRHER 1
AR SR LA B 4b) .6 AT o — ik, B A A KRR B . R R AT LB 404 R UK S I
JIRI R R (R A K T R .
R B 30 1) 30 SR LT o 0 T 4 A B O B AR B U R AR R B MR

a:{# 1 Seedling nursery b: B4 ¥ W Close look of bamboo curtain
B4 BRE®RE LRSS

Fig. 4 Seedling nursery S. thunbergii on the sea
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3.1 REEMEEMAMBTFEENARSHE

REEMNERBHERKRH AR L, REELARRLZINREE M (ECAE 2006), %6 . RE
BRI R G 3 B B AL R 5 ROAR R AR B 29, BAREAR KRR L mT DUR R TR B, A R eEHE B HAR SR R 1R
T—RHECRAT RSN, REJLERIIE, AR HU A R 3 SRR 28R, R — s8R
AFEHIE AR DAL A R AL AR AR LB - R AAN RERE NN FE L, EARER LR
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BT K TG 18 SR BB BB B — S T B W T A R B R R R R P B A B TR
B TE] 5 LA A PR VAT G » 3 M B 5 7K O W0 Y B8 R R K IR B A ) ¥ X BB R

S MESEF L RENINE DL TEE KRES KOREACT H B T 218, ik BEW 0 EEREKX,
REBEN BB .8 A PAKAREEINNERANIER. FIATREHER, REERRRETRER
WO T /AR RBEM. RARBEBREOLMBET APE. BN 9 A LR, BB/ S REBERMR
R B AR 5 VR 00 24 U TR O R A B SR, — MR 7 P B R, X S S KA
BRETHOEARY, R FTREXNASHNREE . ERTRURKERNMES FREH,

B B 25 R B I AL T R — B R AT B S G BA R, — BR BN TR 7T fE &
BB G B AT 14~21 d FA BRI —B KRR - AR RS WAL RS EEXBEARL AR,
WRARMIS BB 7~14 d AL G BERR. AHALZHAEYEF SRR, IHERE
R AT A BRI WA T R BRGNS . TR T 2 FM T AR G R KA 24~30h, R 5 [
HIEEKEDHAREE T BEME. ERAXEWFHRBSEEE 7 d AR,

BARFHRBESOQER, ¥EAERA. ZEBBOMRAFEEMNEE, @S HRHE3&K
KA EMHER B EE, JREAH,

3.2 ZHMEEMNRERR

BEFHEEMERRARARZER PR BRI T HKP AT MAERLL, X EEIBEENZ
WA BA Uk aE S, A L ARSEE 0 T YU 2K W B9 S e, X R AR AR X oK B, R 1 B R RE S
HIET. B TR LR E S TH R RR . KRR H AR A 2R — 8, AN S B a4
 RETHREEE. W THEBMNCE S, WK AR KRS M8 B T RS TR I T R

3.3 REREMEFTIRPMEESRE

FRBMET, FEEZHEPPNERFUENERE, IREER I SFHREEYE 3~5 mm HLIE
FEHBRFENRAZ - WEERNERURALR, EEASKNAMIEZFNLHERETAENEHE
B, FEARERBEALIFHELRTRA - EEENAR. REBEREEE 3 mm AR, GH A
BB AN SRR, BET 3.5 mm LIS, B M RE S A FFRERR,H N2 IR
HERR. WERERAZMNN, AOEARLT . MROME-DEEHMIEBIT REEKKERE, QFEH
EXEMBAE BEETRE . EREMRAAER NERBYEFERNREAE R, S ERBEHE LT E.
SASTHEHERERE S MRHEFTAA -~ EWMNE, EERAA (D WTHRARER, LK TITHEEH
B2 AEZR, FEERNEH ASHGRNE: () B LFETUERRIFEM, TLEITRERRAD
MG A BRI E 89 R PR

BRERSHKD 2mm ZAHPI X T EE 7, FRMT REHEAARTIEEIR. BIFHNE ¥ FFEH
U, TEIRTRESE EENEEREAR, BFMRRERSFHL., ERNEREFRER, KFET K
FHEH KRB HEHLOEHELRAR. BRHE—RERAEFTEAFEN TN O, BEEFRH
A1, B AR B, L BB R B E

WA, EALH T RERS AT EEHN P, BERAFE— LM, FEEFPRERGENEHE, 1
PR BN SRR, BRI B A Bk Oy T AT IRA R R R SE

2 % X ®

FXAMERE . #2006, RESMHESRRIEML ST EADR. BHEKFHIE, 27(5.1~6
B, T KA KR, 2006, BUEMF EBKNEANEFEREEMRA. BHATHE, 27(9.7~12



% 3 1 MEES ETAREENRESARAET AR 91

WMEE, E KA KB, EA, 2 5,0, X B, 2007. RESEMEMSENESSEHWE. BHEKTIIR,28(3):125~131
VSR BT, A . 1997, FH VN O MM LM ABM AN B E MR, PEEENLY, 4.16~194

A, R LR, 1982, ERERE. B35 BEREEOR W AL, 117,123,169

ZEE,T RALEXE, T E.X B, 2iE—. 2000, tHFEXSREERABHMHENETRER. BLR¥HE.3005).75~84
WORUE AT W, 1995, ZREEYEXT O R OH™ AW BRMEM. S EAEAHYRE 16D 9~11

R, WML B KET.EXR. 2005, REENADERERERNFEBEARANE. FEHL.22(3).25~29

O BRYItE. 1993, BEBAEKMAERFTHHE. MEBME A FRAERPEBED,9(1).81~85

M. 1994, BERSEFEEEZHLN. BREWEXFEFRERBHEE,10(1):101~105

BT, BIBE,E K, E4M. 2000, EWMEARITHBEREROTEHR. HER¥E,243):1~3

EEEE, RN 2005, REBFERESHA. SHarsiEy, 1. 27

BAE.ZEAE.T BLERENR.T K. HLE. 2006 RESEAHEEFERAATITFURARMNWEBE. BHEKFHE, 27(6). 55~59
Eot, kel M. 2007, REBRAHEHRAGMTERETFRIESENE. K™=F2%, 26(11): 589~592

BEV, FEEN. 2002, WARHEZEERYOTELEEIR. B, 26(9): 49~51

PSP PPFIISPIFIPISIISISIISIPIPIIPEIIISIIIIIPIIFSIIIIIIIIIBIIIIIIFIIIIIIIIIIIIIIBIIIFIIBIIIIIIIIIIIIPIIIIIIIIIIIIIIIIID

GE AR 3t RYRIBRR 2010 E N ELRFBREE

AESFRRERB  BBEREA AT R E LR Z3E)
GEBMM 2010 £ 1 AABKARAREL LI NF SR, RRAEERB . ¥R
FGBTENER -—PRETEERZR, TAAYT 4 BN, A0 HHE
TR, AR, HAXBUENKAORERS T AkE, T EEHS
GH AR, NERBEGEFA Em T EREARS

BiE fE # B http.//221. 3. 9. 62:8080/qikan/# . R B EFHFH
F(a LA FHBEINLIBUEAERAEEFERNILE.

$n A7 5% ], iE B W 0532-85833580, 13553001056 FR = f K., 4
& WS B W L 3 B )4 P K 1 , E-mail ; chenyan@ysiri. ac. cn,

GaM R F R R wIET
2010 £ 6 B 10 H



