49 5 Vol.49, No.5
2018 9 OCEANOLOGIA ET LIMNOLOGIA SINICA Sep., 2018

2017 (Ulva prolifera)

1,2,3,4 1,2,4 1,2,4Q
(1. 266071; 2.
266235; 3. 100049; 4. 266071)
) 2017 5 ,
(33.78°N, 121.29°E) ,
5 , 2017 6
(33.5°—36.5°N, 120°—124°E) , , F/Fy( II
) 0.65 0.3 ; YTI( 11 ) 0.5
0.1 , F/Fp, 0.6—0.8 , ; YII
, 5% ,
20% , , ,
; ; FolFo; Y1,
Q178.1; X171; X55 doi: 10.11693/hyhz20180200029
(Huan et al,
2014; Gao et al, 2015)
2008 ,
(Hu et al, 2010), ,
(Sun et al, 2008, Gao et al, 23.2% —23.6%,
2011) (Ulva prolifera) 56.2% (Zhang et al, 2013)
( ,
, 2009) ,
(Gao et al, ,
2011, 2012, 2013; Huan et al, 2014)
* ,2016ASKJ02-01 , 41606161

, , E-mail: zhenbingzheng@163.com
: R R , E-mail: gcwang@qdio.ac.cn
:2018-02-05, :2018-03-19



1000 49
R ( 10min,
, 2017)
1
38° =
N o
37°
F/Fy ( , 5
5013 ( ) 36° &
) s,‘np‘\ 'ﬁ—p” 3‘?)'5 ’ﬁpﬁ '5'%’53‘%
5 35° #."La‘?:sﬁ@»%‘fg: 3‘9“& =:8
&
34° +5
(Lin et al, 2008), - ‘ ‘ ‘ ‘
( , 117°  118°  119° 120° 121° 122° 123° 124° 125°E
2016) , |
( , 2007), Fig.1 Map of sample collecting stations
1.2
(Gao et al, 2010; Smetacek et al, 2013) ,
(Gao et al, 2010) , 10min
(Diving-PAM. Walz, )
(Davison et al, 1996)
Fy/Fp, PSHI
(Y1D) F,/Fy,
, PSII
1 b
1.1 YII II
1.1.1 2017
5 ,
(33.78°N, 121.29°E) ,
1.3
5 2
1.1.2 2017 6 824
(33.5°—36.5°N, 120°—124°E) 10
’ 2
> ) 2.1



5 12017 (Ulva prolifera) 1001
R 3400 3630 3630 3400-2 0.65
R 2 1 3430 3400-3 R Fy/Fy
3430 R 4 0.4—0.55 3500 , FJ/Fy
3500 (0.35—0.55 ) 34°N 35°N
3530 s 5 >
2a—f 3a—e 3530,3600 3630 , FJ/Fy
6 R 22 R FJ/Fy 0.3—0.4
FJ/Fy YII R R 3600-3 0.2
3400 3430 35.5°N  36.5°N ,
3500 Fy/Fy 3530 3600
o7fa 2 07fba orfe
3 F a
0.6 ! osf | 0.6 a T
L L b L a
0.5 0.5 l c 05F b I o T
&E 0.4r ? 'i‘E 0.4; I d L\LE 0.4—— I [ |
wosf I o3l T W o3H l l
0.2 N 0.2 C l 0.2 i
0.1 r 0.1 r 0.1 N
0.0 0.0 0.0
3400-3 3400-4 3430-2 3430-3 34304 3430-5 3500-2 3500-2 3500-2 3500-2 3500-2
aLivA iativa UG{iz
0.6 C 0.6 C o 0.6
0.5 a 051 a | 05
co [ b 1 foal | Bl
w 041 b I w 041 K 045 a
< osf | | 2 o] ; bp o Hosf I b
I i I I | @ g2k T
02 l 02 I i $ozr T
0.1 I 0.1 Ol 01
0.0 0.0 0.0
3530-1 3530-2 3530-3 3530-4 3530-5 3600-1 3600-2 3600-3 3600-4 3600-5 FJ/F,, Yil
VsLiva UG{iz 3630-2Ub{iL
2 F/Fy YII
Fig.2 F\/Fy and YII values of U. prolifera in different sections
ra: 3400 ; b: 3430 ;¢: 3500 ;d: 3530 ;e 3600 ; £: 3630 3630-2 FJ/F, YII
YII R 5
3 YII R 3400
3430 (3430-2 3430-3), YII 2.2
(0.35—0.5 ) 3500 3530 3600
3630, 3430 (3430-4
3430-5) YII (0.1—0.3 ) s
F/Fy 4a
S . b FJ/F, YII
2 R F,/Fy , FJ/Fy 0.6—0.8 , YII
, 3400 3430 3 0.5—0.6
YII 3400, >
3430,3500 3600 YII R



1002 49

Sa,

osl @ 06FP a 06f¢
L a Eo L
0.5f I 0.5 T 0.5F
04} b 0.4H b 0.4F a
-t [ -t I _ t T b
So03f I S 0.3H 1 c S03F ¢ ‘f (T: * I
L H F T
02} 0.2 d I 02ff * 1 I
01f 0.1 ! 0.1}
0.0 0.0 0.0
3400-3 3400-4 3430-2 3430-3 3430-4 3430-5 3500-2 3500-3 3500-4 3500-5 3500-6
sk JIativa Ui
069 osle
0.5 0.5f
0.4+ 04r
- T — [ a
> 03F > 03 I
I a a ] b
0.2r b b I a 1 02H l d (T: gr; I
- I l - T
T |
0.1 ﬁ—‘ 0.1H ’_I_‘
0 0.0
3530-1 3530-2 3530-3 3530-4 3530-5 3600-1 3600-2 3600-3 3600-4 3600-5
VaLiva JIativa
3 Y11
Fig.3  YII values of U. prolifera in different sections
ca: 3400 ; b: 3430 ;¢: 3500 ;d: 3530 ;e: 3600
10 a
0.9f2 I
[ a 2.3
orf 1 P ®
' I 1
LLE 0.6 J_
~ 0.5
*0.4f . (
0.3F b) 10
0.2
01F ( 50 ,
0.0 — e
48 P PRSI >
WBRENE
0.7Eb T 2.4
0.6 ac bc s
L T T
0.5 C i J_
= 04r
” 03 ; ( 0
0.2 5
0.1
- b
0.0 = Ty
P48 P PRSI
WEBRENE
' 2.5
4
Fig.4 The photosynthetic parameters of U. prolifera in
Porphyra yezoensis culture area in the north shoal area of Jiangsu
Province
ra; Fu/Fn ;b YII
b
FJFy
2 5% b

, 20%



5 12017 (Ulva prolifera) 1003

5

Fig.5 The formation of sporangium of Ulva prolifera in the green-tide outbreak area.
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Fig.6 The in-situ generation of the spores of floating U.
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OF GREEN-TIDE SPECIES ULVA PROLIFERA IN 2017
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Abstract
Qingdao, Shandong, which caused considerable damages to the local mariculture, oceanic ecology, and tourism. We studied

Ulva prolifera green tides occurred frequently in recent years along the coast of eastern China, especially in

the photosynthetic characteristics and sporangium formation of U. prolifera in different areas off the coast from northern
Jiangsu to southern Shandong in mariculture raft and at sea before and during the green-tide occurrence in May-June 2017.
We found that both the photosynthetic characteristics and the percentage of sporangium differed in the thalli of different
samples. From 34°N—36.5°N, the F,/F,, value decreased from around 0.65 to 0.3 and the YII value decreased from 0.5 to
0.1. Moreover, F,/F,, values of the attached thalli at raft was 0.6—0.8, which is much higher than that of floating thalli, and

the YII values presented a similar trend. The percentages of sporangium in attached thalli were 5% while that in floating
thalli reached 20%. In general, the photosynthetic activities of the thalli in the south were better than that in the north.
Moreover, the percentage of the mature sporangium of attached thalli was higher than that of floating thalli. Therefore,
sporangium generation, spores releasing, and in-situ germination after U. prolifera floating away to the open sea are key
factors of the green-tide boost.

green tide; FJ/Fn; YII; sporangium
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