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Fig.1 Location of sediments sampling stations (dashed line represents the area of seaweed aquaculture)
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LRI R R4 B BORE O7 3%, BURF K IR 2R 88 R TR , N BUAEE R AR 7 em® , I E 7.5 cm) R4
REUIRY) . SO 3 A, AREER)E 4 CRIBRAT,# B LR A0,

1.3 WUMEEFIEFSITL

BHARKBEETHIRYE THEEFIM A, T 25 &KX ZHEE (Leica S6E) T WM IH LR EEK
B RIE.RI10 g(H 7 eod®) TR A REA 500 mL KEHEK (S 32 BIBEA 1, A 0.5 mL — 44k
BOURBWE R 0.5 mg/cm®) KA M 10 mL PES 3% 3% % (Provasoli’s enriched Seawater Medium)™*, 4}
JEF AJE IR 120 pmol/(m® » o) JERFHHAJy 121 « 12D W IBFRAE PG . AT BT 6 MREMHE
(5,10,15,20,25 #1 30 C), B MAE T I 3 MVATH. H5F 15 d A SLRE A SRR R MR AT BE | A4 K
MERBELN KRN 1~3 eom, IHEREBMNEA P RENY ERE.
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1.4 DNA 2 .PCR §1#%0 RFLP 434

AR B B ALIE IR 10~ 15 BREREE SN i 04T 20 F 10, 8 € B A, SE31 140 e . B e &
BRI EB FAKERE 3 k. A5, 0 EZNATM HP #4%) DNA &8 & {2 BUE #k DNA.

Mg Leskinen Fl Hayden % A By 77k k47 ITS JFH 9™ 1% , AP A4 45 1TS1,5. 8S f1 ITS2 (31 .
HT ITS B8 £ R X 4y LPP 4k (linza proli fera-procera) T U. proli fera F1 U. linza
43 52 » F AR B Lin &0 A5 4%t 5S [AIBg X HE4TH 3 . 1IE A 5-GGTTGGGCAGGATTAGTA-3HI X
] 5-~AGGCTTAAGTTGCGAGTT-3, ITS fil 5S XA PCR =¥ 4 B R & 5 80H 126 2% B9 Bl b
BERE Y GBI 5S rDNA [RFE X AT LA X 4 HH 8 BF 8 A& Fhte

ITS PCR ¥ /7= 41 43 9 2 4 FhFR %1% N ] B BspT107 I,Eco0109 I, Hinl I and VpaK11B I Eg4)J A,
AN B I B AL R B S8R 3 Vo SRR REBE RS FL UK 4 B 7R R AN OE T B, AR 4% ITS /5 RFLP H Jk B3 X
AR [R) B SR B AP 20

2 # R

2.1 RMEEEHHEELEE

ARABETHEMUNEREAT L EHERHE,S CHRMEEBEELEET,AB,C =AM RENRY T K
GEMMEFH A ARELERK, 10 Chf, REMNEHEH RBERN 2. 4~13. 4 tk/g, L FHEHS 7.9
Bk/g;15 CHE, R 5.5~27.9 #k/g, HFEHR 17. 0 ¥k /g;20 “CHF, K 7. 6~18. 9 #k/g. HFIHE N 15. 8 #k/g;
25 CHt, R 1.7~12. 3 %k /g, L HME K 8. 7 #/2:30 CHt,h 2.3~12. 0 #k/g, L E¥H{ER 7.7 /g, T
10~30 C, BT B EMNEHEAH AP EERLMERENART BN Z RO BEE, T 15 CTH
20 CHEHEHHE KA 2),

ERFSE M EHEER A BB RAE — 57, A W S BN B E K LR 20 Chl R ME
(7.6 B/, F¥MER 3.9 #k/g; B Ui fi i 7E 20 "Cof i Mk RAH (21 #k/2) , B 3ME K 13.5 #k/g. C uifz ]
1E 15 “CHf B KAE (27, 9 ®k /), FHE N 16.9 ¥k/g.
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Fig. 2 Germinating number of microscopic propagules in different sampling stations
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2.2 BEMAEHFERNBEEHEZAM

Bt PCR-RFLP 4347, X B ¥ & (Ulva prolifera) & W& (Ulva linza) . 18 (Blidingia sp. )
Ulva sp. 13EPUFp 433 (& 3a 1 5,8 f1 9 5 LPP 43 ,2.4,6 1 7 & Ulva sp. , 1,3 R & 3b & 2 1 3
RHEE 45 REEWE) . HEREERN THMESH8 13.7,6.0,2.0 F1 15. 4 #k/g.

5 CHMRIBAMT S EMWEREMARRERAEK, 10 CTHLWE ZEWEM Ulva sp. 1 BB R
B0 7.8,6.6 F111.6 #k/g. 15 CHLWFEMBH KB EREEMAR 312 ¥/, h 6 MREMET
B K2 Ulva sp. 1,09 15,8 ¥ /g, % 10 CHA LI MG EREMN R 4.1 ¥/, WA T, 20 CHt,
W REW DB 19.5 ¥/, MEBEWE FFHE 11,9 #/g,Ulva sp. 1 BF-5 K 16. 2 #k/g. 25 CH,
WENHRNESE T, F8. 6 l/:;ZEWBEBRBE TN 1.6 #/g:Ulva sp. 1 EFFFE ,h 14. 3 R/
SREBM, H 1.6 #k/g. 30 Ch, MFEMHEABEREER. b 4K/ GEENENT . CALEEY
K ;Ulva sp. 1 BH ETH, R 19. 2 ¥k/g; BE WA /DMUE BT, h 2.5 BR/g.

MEEHAERARERREMNTAERETTEERERNESSH. WS HLBERIRE NIk
AEDTE10~20 CHPBER R, MERBFEHIHELPELRBEAE K. Ulve sp. 1 WHFRBER
18BN 7E 10~30 CH R EREFRE 11. 6~19. 2 #k/g. BE A 25 CH 30 CREEH T &
ERKEHEABERD.
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Fig. 3 The RFLP results of four green algae
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Fig. 4 Effect of different temperatures on germinating number of microscopic propagules
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3.1 BENFHHMAEHEFHEZ N

Xt KBV BE R B ST R B B TR R A K 3RF 2L EEMERT™, BRI R0 IR B A BT £ 3
WAEZES. RUEFBEVIHRKEMTENE R, WE RIBFEE, ERKEEKRK 10~30 C, @K
BN 15~25 C, IRBRLI ST AN & 4B KBRMBF UL, 76 20 CHAF R AR REX IR, Kim F 58
HREXMZEWENHRRALE 10~15 CHRRAGTEABRARRWEEGEE, Taylor W HTR
EEFIRHE TN REAKBHERRNE  GEWETE 10~20 THAEKERR,25 CU EAEKRHBRAL.
Deng &P 518 £ 38 Chaetomorpha KRG HEMWFRAFEN . HFE 21~29 CHEBHTHRE C. valida 4
K. RABRELEGT  HESEREMC. valida ARBIEERABE R, 15~25 CHEMNAEKTRE
=T HA R BRI EE(E 5.,
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Fig.5 Growth rates of three green macroalgae
I BN AN [l A ek B ST R RO B e R R . WP EAMAOE B 15~20 CHi k. KB REES %
FREEKEEEA -, MEEWSEETHLALRMEEN T RER - ERPEE, 5SS L. 8%
WEZEREEETE 10~20 CHELEK, Ulva sp. 1 7£ 10~30 CHBHABENE ST . E 15 k/e £H. &
FrHR N R BB —HARR. B M RETHDAT 5 /e

3.2 MAMTPEEAESRBEZETNIER

ITAEI BT R BT R 20 CHREREMBG T, 2011 £HKE AWM BMNIHRY PR ELHAEAKRE DT
25 #k/g, T C BB RN BB L . 0 47 #R/g. WATLE 20 CHRZMFT LR G T NEANGREA—
B, YL AL AN A SR SR X ULAR ) SR A AP L S BE O AR

SRR OW BT AR AE VIR SR X A LA R R A A » 1 K IR 4 Y R DL ARy rp % SR SOWL SE 7 AR 4
FH10 34,3 B/, B 49 Bk /em® . LUESRIRIE KB TEIARZY 200 km® HH4550, AT AT LIS B S R K TR
WRZE 7.5 cm BERTLRY P RO ERER SR, WA FHEXIURY P A 9. 8 <107 BrAY BB
FAEMR . AT, SRR MR X AR R — D E R R E M R R, Y YR SRR L E S
B EERRE.

Lotze AN JE KR —SFAEGHRE B REE R ERN Y N E LR WA T IEARERS
BRI FT7 R IR . FRETLIRANAR R IR FH X (9 UURRY AR B8 — A B R B8 B » (4R B8 (9 S/ N i
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S R AR DL 1 VS AT TE VR AT UL 3 LT 5K S 0 1 45 (S5 7 2 9 VMG DR T 2
4 %5 %

T VL IR e 58 3 7 5 IX ULAR ) SR B O B A PR B & IR BEBR BE S R S0 0, 70 AT T BB B TR
JBE o 4% B O WL T LR R BB AN AP SR B R , RS

D EXUURY B AR RER BEFW .5 CRRRANT . B ARBE R, 15 M 20 T,
HAKRNARME, PR 17.0 R 15.8 #k/g. 10,25 F 30 CHHREAMEY, 8.0 ¥k/g ETF. &L,
W TR 139 T T B A A R MR R SR R R IR A

DIEM R X BIURY) P R BN B R R AW E ZEWE EE M Ulva sp. 1, KB LB RH
PIME ST BN 13.7,6.0,2.0 F1 15. 4 #k/g. HHF, WHE AR EREREZ W TR TR G, 1E 15 Ttk
Bl mEN 31.2 Br/g. GZEWELE 10~20 CHALRMXIER, 25 CHARMEALHN 1. 6 #k/g,1m 5 130 °C
BfARARBERA 42 . Ulva sp. 11 10~30 CHEAMUAHE, — ERFERMELL 15.0 fk/g £6. MBHHL
WE—-HBK FEFEE T RH/MT 3.0 #k/g.

3) FRAL MR IR A X (I R 200 k) RIZVLIRY P A E— N ERIOFEMOL B K, 2168, 4
A7 9. 8 X 10" BREF WO AR 1A, R 5 SRFR A AL R b e A SR R A T TE SR VR
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Effects of Temperature on the Germination of Green Algal
Micro-propagules in the Sediment

LIU Xiang-qing'?, WANG Zong-ling"?, LI Yan"?, SONG Wei',
FAN Shi-liang', LI Rui-xiang', ZHANG Xue-lei'
(1. The First Institute of Oceanography . SOA, Qingdao 266061, China;
2. College of Environmental Science and Engineering , Ocean University of China , Qingdao 266100, China)

Abstract: Subei Shoal and its adjacent waters are important area for early development of Ulva prolifera
green tides in southern Yellow Sea. It has proved that the micro-propagules were extensively distributed in
this water area and the sea water temperature could influence the germination and growth of micro-
propagules. The effects of temperature (5,10,15,20,25 and 30 °C) on the species and germinating quanti-
ty of micro-propagules of green algae in the sediment samples were studied in our laboratory using the sam-
ples collected from Porphyra aquaculture area in the southern Jiangsu province in October 2012, Results
show that the algae micro-propagules failed to geminate in 5 C. With the water temperature rose from
10 C to 30 C, the quantity of micro-propagules had a trend of first increase and then decrease, its peak
was recorded at 15 °C and 20 ‘C ,being 17. 0 ind. /g and 15. 8 ind. /g, respectively. These micro-propagules
were identified as Ulva prolifera, Ulva linza , Ulva sp. 1 and Blidingia sp. by PCR-RFLP, the average
amount of them were 13. 7 ind. /g, 6.0 ind. /g, 2.0 ind. /g and 15. 4 ind. /g. Among them, the amount of
micro-propagules of Ulva prolifera reached the peak at 15 °C, being 31. 2 ind. /g, and those of Ulva linza
were higher at 10~20 °C, diminished to 1. 6 ind. /g at 25 °C and did not germinate at 5 °C or 30 °C. The
micro-propagules of Ulva sp. 1 maintained high amount at 10~30 ‘C, being 15 ind. /g and those of Blid-
ingia sp. were in low amount in all temperature, being about 3 ind. /g. Accordingly, it was estimated that
approximately 9. 8 X 10" ind. micro-propagules would be existed in the sediment of Porphyra aquaculture
area in Subei Shoal (about 200 km?®), which will constitute a huge seed bank of green algae. This study
will contribute data to support the traceability of green tide in the Yellow Sea.

Key words: micro-propagules; green tides; temperature; sediment; Subei Shoal
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