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Tab.1 Information of the sampling stations for free-floating Ulva prolifera collected along Jiangsu and Shandong coast

G5 SRAE b A ZE e SREEH
R1 AR E 121°28.734'E 32°30.314'N 20114E4 A 25 H
AR E 121°30.450'E 32°30.478'N 201144 H26 H
WMARE 121°36.980'E 32°29.900'N 201144 H27 H
L1 T 119°28.984'E 34°48.182'N 2011 4E5 420 H
12 T 119°35.001'E 34°49.605'N 2011 4E5 420 H
13 HERWT 119°36.597'E 34°51.871'N 2011 4E5 H21 H
71 H &7 119°37.354'E 35°27.871'N 20114E6 429 H
72 H &7 119°44.596'E 35°28.737'N 2011 4£6 30 H
73 H i 119°49. 569'E 35°28. 874'N 2011 4£ 6 H 30 H

2011 4£7 H 23 -27 H b 53R P Eig
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Fig.1 Sampling stations for free-floating Ulva
prolifera collecting along Qingdao coast

x2 BLBEHKHRRINEERREBRNESGE
Tab.2 Latitude and longitude of the sampling stations for
free-floating Ulva prolifera collecting along Qingdao coast

WAL 2B )i s

QD1 120°17'42"E 36°03"24"N
QD2 120°18'09"E 36°02'36"N
QD3 120°18'09"E 36°02'07"N
QD4 120°33'03"E 36°03'18"N
QD5 120°54'42"E 36°03'46"N
QD6 120°43'54"E 36°00'51"N
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M4 a IREE(C,) MR b MWKEE(C,)
AR M SR W C 45 B L T AR
%[17] .

C,= 12.7 Agy —2.69 Ags (1)

C, = 22.9 Ags — 4.68 A, (2)

Cr=C,+ C, = 8.02 Ags + 20.21 Ay,s (3)
A :C, HMEE a IR ;C, NHEE b Kk
BE;Cr NI G R KE 5 Ags 7 663 nm K ALY
%%E{E;Amsﬂg 645 nm &ﬁ&t%%%rgﬁo

TFHARE A% A5 B0 )3 55 A v ff o B R A
HERNEE, BAPaRRE BN mg/g.
1.4 #iEAE

J3 Fi SPSS # {4 (SPSS 16. 0) Xt $38 47 7
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http: //www. shhydxxb. com



924 B\ W ¥ K ¥ % #H 22 %

SD) 7R
2 4
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XYL LRI o SR AR VR W 5 i i2E 47 B
325N E Fv/Fm, 51K SRR X0 430 4 4
S 1 R EMEHEAK(G) , H Fv/Fm JEE7E
0.70 ~0.75 2 [a]; I 9% ¥ 4% €5 0 {8 BR 3 1A, Fv/
Fm JEFEI7E 0. 60 ~0. 69 2 [a] ; T % % €2, 2} {8 FE 35
&(Y),Fv/Fm JEEJ 0.41 ~0.59; T IV 4% 15 €&
FEEWAR(W) 76 % 1B 625 B 36K ) Fv/Fm
B &I, HAG A8z, 0 ~0.40 (& 2. & 3) o
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Fig.2 The distinction of algae color
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Fig.3 The classification histogram of
floating U. prolifera thalli
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HR¥E QD1-QD6 6 A~ RAF AL BERH G 73 KR
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ARG D I e A, T e R A IV Bk, 3 LA
M3 AR E (P <0.01) . QD3 i ML H AR T
o Eo B B A, Btk B 51, 34% , T R A QD4
FERL, 185 96.07% (K 4) o
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Fig.4 The percentage of different healthy
grades of U. prolifera thalli
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Fig.5 The Fv/Fm value of different healthy
types of U. prolifera thalli
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Fig.6 The chlorophyll content of different colour types of U. prolifera thalli
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Fig.7 The chlorophyll content was in direct
proportion to the photosynthetic activity
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HEARB ST UE A E RSP BRI T BRI & B3
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Studies on photosynthetic physiological characteristics and grade evaluation
for free-floating algae (Ulva prolifera) along Qingdao coast

CAO Jia-chun', WU Qing', ZHANG Jian-heng' , WU Hai-long' , HE Qing', SHI Ding-ji*, MA Jia-hai' , HE
Pei-min'

(1. College of Fhisheries and Life Science, Shanghai Oceania University, Shanghai 201306, China; 2. Institute of Botany, the
Chinese Academy of Science, Beijing 100093, China)

Abstract: In this paper, for laying the foundation in future for the forecast and potential evaluation of green
tide occurrence in the Yellow Sea, the photosynthetic physiological characteristics parameters and grade
evaluation of free-floating algae, Ulva prolifera drifting along Qingdao coast were studied. According to the
difference of algae physiological states corresponding to the maximum light quantum yield (Fv/Fm), the
floating Ulva prolifera are divided into four categories: Grade I: green healthy algae (G) , the range of Fv/Fm
value is from 0.70 to 0.75; Grade II : green-yellow sub-health algae (GY), the range of Fv/Fm value is
from 0. 60 to 0.69; Grade III : yellow ill-health algae (Y), the range of Fv/Fm value is from 0.41 to 0.59;
Grade IV ; white decayed algae (W), the range of Fv/Fm value is from O to 0.40. The free-floating algae
sampled at various sampling points along Qingdao coast in 2011 can be classified into the following three
categories after the measurement and evaluation on the algae state; Grade II , the highest Fv/Fm value was
0. 68 corresponding to the total chlorophyll content was (0. 608 £0.032) mg/g; Grade I, the highest Fv/
Fm value was 0.57 corresponding to the total chlorophyll content was (0.226 +0.031) mg/g; Grade IV, the
highest Fv/Fm value was 0.29 corresponding to the total chlorophyll content was (0. 088 +0.029) mg/g.
Furthermore, the healthy levels of floating thalli were mainly composed of Grade Il (51.34% -71.37% ) and
Grade IV (17. 84% -28. 08% ) in QDI1-3 sampling points, and were predominated by Grade I ( above
95.13% ) in QD4-6 sampling points, indicating that most free-floating green tide algae could not survive in
Qingdao coast. In addition, the results showed that the chlorophyll content was in direct proportion to the
photosynthetic activity of U. prolifera( F =25.106 ,R =0.782,P <0.01) , which provides a basis to explore
the coupling relationship and consummate the evaluation system in the future.

Key words: Ulva prolifera; Fv/Fm; chlorophyll; grade evaluation; green tide; Qingdao
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