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Fig.1 The distribution of sampling stations
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9.10 °C,2013 41 A¥/KIREREKL ] 4.62 C,
2013 422 A .3 A 4 A A& KIRERS L
F,4 AFHKIRES 9.86 °C, 82 HA EZ 1 5,
ERRF(29.15 ~30.39) Fl pH(8.03 ~8.11) A4 &
EMAE, 2013 45 1 HEE RIS B &

%54 0.012 mg/L, 2013 4 4 H LHLBE S E B
ZRF 2012 4 12 HF12013 43 H (P <0.05),
WEEEHITHLA S E N 0.32 ~0.76 mg/L,2013
3 ALMAEERN0.76 mg/L, B2 THA
A#r(P<0.01), W% 1,
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Tab.1 Means ( +standard deviation) of some ecological factors in the Porphyra aquaculture regions
along the southern coast of the Yellow Sea from December 2012 to April 2013

Z ¥ parameter 2012 -12 2013 -1 2013 -2 2013 -3 2013 -4
T/°C 9.10+1.49 4.62 £0.86 5.32+0.99 9.69 +0.38 9.86 +0.64
S 29.15 +1.67 30.00 +1.87 30.39 £1.53 29.54 +1.54 29.90 +2.72
pH 8.03 +0.06 8.03 +0.06 8.10 £0.04 8.11 +£0.02 8.07 £0.08
PO,-P/ (mg/L) 0.019 £0. 006 0.012 +0. 009 0.016 +0.004 0.017 0. 007 0.013 +0. 006
DIN/(mg/L) 0.36 +0.17 0.32 +0.16 0.41 +0.29 0.76 +0.42 0.39 +0.20
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W DM E AR E R, 201343 -4 A,
TR AR B B B A B B AR ER
WG, TEWAEIIE, 8RR ED .
WARER HERY AR R LR 5 TR
VBT Y 4 B S T BB IR B 40 ) Oy 238,324
1 094 431 346 #1202 ind/L, JEZWGIHE:5E B
FI AR RS [ 400 BRIV IR IR 7 283K
FREA I R T A RS SR I R (B 2) o

BRER EY NRER ERD ITIRY
MRV ERFHEB SR DM EH AR ERS
EYHBIAE 2013 44 A, fEFREBIE, B AR KR
BRI 2013 4F 2 Ay 3 B K AR R
B flKo JEVD AR 2 FRAT AR VD 56 S 35 5 Vg R AE
2013 4E 1 AW B EEARERMN. BRI
FIZR VD 28 55 5 L 1 B8 o (IR 4 O 0 P 5 A (R i
HBLZE 2012 4E 12 B, 2012 4F 12 A & 2013 4 4
A VR Mg 5T 4 4% B B B B AR E 7 Ry 56
71.471.550 11 049 ind/L , JEZ GRS BT
A ARBCR AE B[R] 4 A b R BT R A B

2.3 IHERFETEHSEDMEAEGFIAK

MEETF ITS F 5@ e (& 4) 5T LR
AR S BB TR AR, 508 LPP
AR A W B BE LB, @3t 5S rDNA [E] g 7 51
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Fig.2 Quantitative distribution properties of Ulva microscopic

propagules in Porphyra aquaculture regions in Jiangsu(ind/L)
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Fig.3 The average quantity of Ulva microscopic propagules in the water column
at each Porphyra aquaculture region in Jiangsu from Dec. 2012 to Apr. 2013
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Fig.4 NJ tree constructed from the analysis based on ITS sequences of Ulva microscopic propagules
samples and those downloaded from GenBank. Bootstrap values (1 000 replicates)
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AY422521.1 Ulva linza
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Fig.5 NJ tree constructed from the analysis based on 5S rDNA spacer sequences of Ulva microscopic
propagules samples and those downloaded from GenBank. Bootstrap values (1 000 replicates)
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Tab.2 Species composition of each transect and proportion of each species to total biomass 1 of Ulva species

in Porphyra aquaculture region in Jiangsu from Dec. 2012 to Apr. 2013 %
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MEVL A REFEESEH B M EEAREN
2012 4F 12 A E 2013 4 4 A RHBEW LIS
TESE, EXFHBEE L RAFEKRESR
W WFE BRI T R B YK IR R R
I N T 431 A 12 ~40.15 ~35 °C .6 ~10, &
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1R B3 BE 9 Bl 4 91 M 29. 15 ~ 30. 39 F18.03 ~
8. 11 30 B \FR FE S SRR 72 A & i R #0 Ak T
EEMTERER  SHE R 1R G I B E A k
BREWERS N BRI, Y5 B R 5 % A 2
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SRR IR o B S B AR R S A R W
FIWFE . HAN 25120 56 2012 491 95 48 36 57 B 4%
BALRBESEAT ITS 1 5S rDNA [B] 775 0 F R0l &
B, VLRSS SRFE AR b W A B S e B
KEWHBE 5. AT 20102011 FXf 5
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The distribution features of Ulva microscopic propagules in Jiangsu Porphyra
aquaculture regions before the outbreak of the green tides in Yellow Sea

HAN Hongbin'?, HUA Liang'?, HUO Yuanzi'**, ZHANG Jianheng'**, WU Hailong ">, WEI Zhangliang'**
CHEN Qunfang"?, HE Peimin'”

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Institute of Marine Science,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: The distribution features of Ulva microscopic propagules in Jiangsu Porphya aquaculture regions
from Dec. 2012 to Apr. 2013 were investigated. The result showed that in each month the high density zone
of the Ulva microscopic propagules in investigated areas were widely distributed in Rudong inshore Porphyra
acquaculture regions. In the investigated areas, the temporal distribution features of the number of Ulva
microscopic propagules presented the trend of rising gradually. From Dec. 2012 to Apr. 2013 the average
number of Ulva propagules in investigated areas was 56,71,471,550 and 1 049 ind/L. By using ITS
sequence and 5S rDNA intervening sequence analysis and construction of phylogenetic tree, the molecular
results showed that compositions of microscopic propagules were Ulva prolifera and Ulva flexuosa. By analyzing
the species composition of Ulva microscopic propagules, we found that 2 —4 months before the breakout of
green tide Ulva microscopic propagules of the dominant species in the Yellow Sea green tide became the
dominant species in Jiangsu Porphyra aquaculture regions. A large number of Ulva microscopic propagules
could germinate rapidly with the rising of temperature at the late spring. Therefore we speculated that a large
number of Ulva microscopic propagules that existed in Porphyra aquaculture regions in Jiangsu would provide
seed bank for Yellow Sea green tides.

Key words: Yellow Sea; Porphyra aquaculture regions; green tides; Ulva prolifera; microscopic propagules
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