SRR

[1-2]

(Karenia mikimotoi)
(Alexandrium catenella)

(7]

(FLA)
3
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Isochrysis galbana, FLIg)#= & 43 (Fluorescent Labled Skeletonema sp., FLS)##& 474 . &R &, K
KRIMEE. KRB L REFRERT R EABRETRATH, BRLSTRTER. KRRIUEEREL
EARIRE A B, R T A L K EIRA % R ARIT 89 58 44 4% 3 (Fluorescent Labled Thalassiosira curvis-
eriata, FLTc). e B 85w 81, A% /&R FHE T FLIg. FLS #ATIRR, (2248 04T A M3 R 0T 1) 64 2E
KEFHR, AR EZEREZAETHREMBEGEMST, RANBANF AAFFT RALEBREATH, K4
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(8] Hillebrand ,
, DAPI(4’ 6’- diamidino- 2- phenylindole) ,
(10] (Ex = 306~370 nm,
Rublee & Gallegos FLAI'Y E.>420 nm) ,
(FLIg) (FLS) 13 AIRRBEAKIE ERELEMT MK
(FLTc), #F At FLA 8948R
12 AIRABEAKIEG ERELMHT 34K omL 2 8
BT RAT B AR R GRS 50 mL ( 1,
3 £/2( ) f/8( FLIg FLS  FLTc(f/2
) , , 2x10%, 0.8x10°  1x10°
10mL 50 mL , / mL, /8 FLA ),
, 3 , ,
, , , 4 6h
(D ,
R , (Ex = 460~495 nm, E,, > 510 nm)
,4 6h , ,
(Olympus BX61) FLA , > 200 , DAPI
> > 200
F1 TWEMHARE. REEREREE
Tab.1 Volume, carbon biomass, and initial concentrations of species tested
( /mL)
(um?) (g ) /2 /8
« ) 8 809.6 + 398.0 1283.68 +47.87 8315 8 000
()  9486.6+456.4 1363.01 + 53.64 8 500 7160
() 818.9 + 44.6 182.80 + 8.23 1.3x10° 1.3x10°
«C ) 60.6 +4.4 10.92 + 0.69 2.0x10°  3.0x10° 0.6x10° 1.0x10°
«C ) 2202+ 12.9 22.59 £1.08 7.0x10°  8.0x10° 2.0x10°  6.0x10°
«C ) 482.5+35.3 42.44 +2.50 5.0x10°  6.0x10° 1.0x10°  5.0x10°
() 500.44 +26.5 73.69 + 3.67 3.1x10° 5.84x10°
() 8433 +49.1 120.21 + 6.58 1.8x10° 1.04x10°
() 1 005.7 + 45.13 217.02 + 8.02 5.5x10° 5.3x10°
L4 KA ARG K %R romh " o
RiBRTFEMRAAFLERGEL ’
2010 ,
5 | Chla 2 5 8
Rbl16 (123°17.95' E, 30°1' N)
, 10 ) FLA
6 (M1  M6), 500 mL , 120 um 3
700 L, M1 ,M2 M3 M6 300 mL ,
(NO; — N) 30 min, )
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FLIg  FLTc( 2.0x10*
/mL), FLA ,
4 h 20 mL , ( 0.5
%) ( 3 %) (
0.1 %) 2] 4°C 4h

F2 ERITEPFIMHEFRE
Tab. 2 Concentrations of nutrients added in mesocosms

(umol/L)
NO;-N PO,-P
M1 - - _
M2 32 - 1
M3 32 - 2
M4 2/D - 0.1/D
M5 2/D - 0.2/D
M6 - 10 2
S M2 M3 M6
,M4 M5 8:30
8 um
R 1 mL  DAPI,
25 mg/L, , 10 min,
-20C ,
FLA

2 BEREHM
21 HIZRKBEAKIG EREEMT 3H &K

BT xR R R
/2 /8
4 6h 3
3
/2 , 1
2 ’
96 /2011

/

3

22 HIRKXRBEAKIG ERZEMT 3FF
B WA FLA #9358
, FLIg FLS

FLTc 4 6h

, /2 ,

FLTc

, > 200
2 3 FLTe,

FLIg FLS

FLA
/8 ,

FLA

1

A swarming Karenia mikimotoi ingested two live
Isochrysis galbana

Fig. 1

10 pm
—

Fig. 2 The ingestion of fluorescent labeled Thalassiosira
curviseriata by Alexandrium catenella under epif-
luorescence microscopy

a. ; b.

a. Bright field; b. Blue-set field
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23 REFHZARAGALLABARERY 4 I FLS( 3),
AR T ES FLA 43R , 500
s 2 7 ,
, 6
FLIg : M1 0.4% 1.4 %
M4 s FLS >
( 3 FLIg 1 ,

®3 ERIBPREERFERIRAFICELNER
Tab. 3 Feeding occurrences of Prorocentrum donghaiense on fluorescent labeled Isochrysis galbana (FLIg) and Skele-
tonema sp. (FLS)

()
()

FLIg FLS FLIg FLS FLIg FLS
M1 500 3 2 N N N N
M2 500 7 N N N N N
M3 500 2 N N N N N
M4 500 4 2 N N N N
M5 500 1 N N N N N
M6 500 3 N N N N N

“N”
[13-14]
1516 yoo 117
(Skeletonema co-
statum) ,
10 pm
—
3 () Jeong ,
(b) ,
Fig. 3 The ingestion of fluorescent labeled lIsochrysis [17-18] ,
gallbana (a) and Skeletonema sp. (b) by Prorocen- 2
trum donghaiense under epifluorescence micros- )
copy 0.5 3.1 cells/(dinoflagel-
1. 2. late-d)!""! , )

, 3
[19-20](

3 it

> bl
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, FLIg
FLS, 04% 1.4 %,
4 HR
, 1
, 1
2010 5,
0.4% 1.4%,
, 3

Bt Iy B e K RAT B R E R — AT
B3N 2 T e R A 8, £ bk iR B mst.
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Effects of light and nutrients on the phagotrophic behaviors
of three harmful dinoflagellates

ZHANG Shu-wen, OU Lin-jian, LU Song-hui, CHEN Ju-fang
(Research Center for Harmful Algae and Aquatic Environment, Jinan University, Guangzhou 510632, China)

Received: Aug., 9, 2010
Key words: Dinoflagellate; phagotrophy; mixotrophy; fluorescent labeled algae (FLA)

Abstract: The effects of light and nutrients on the phagotrophic behaviors of three red-tide dinoflagellates (Kare-
nia mikimotoi, Alexandrium catenella, and Prorocentrum donghaiense) were studied by adding live algae and fluo-
rescent labeled algae (FLA) in the batch culture experiments. During the bloom period in the spring of 2010, the
phagotrophic behavior of P. donghaiense on fluorescent labeled Isochrysis galbana (FLIg) and Skeletonema sp.
(FLS) was inspected in the mesocosm experiment on board. Results showed that K. mikimotoi, A. catenella, and P.
donghaiense could ingest cells, belonging to the mixotrophic organisms. K. mikimotoi could ingest live I. galbana
and A. catenella could ingest fluorescent labeled Thalassiosira curviseriata (FLTc). In the prophase of the meso-
cosm experiment, P. donghaiense could ingest FLIg and FLS, but the behavior disappeared along with time. How-
ever, in the darkness or under the nutrient-deficient conditions, only little amount of dinoflagellates were found to
ingest cells. The ingestion frequencies of P. donghaiense on FLA were only 0.4%~1.4 % in the mesocosm experi-
ment in situ. These results indicate that although these three species are mixotrophic dinoflagellates, autotrophy

rather than phagotrophy might play an important role in acquiring nutrients.
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The ecological basis for legal institutions for sustainable
fishery resources

TIAN Qi-yun
(Law and Politics School of Ocean University of China, Qingdao 266100, China)

Received: Mar., 9, 2009
Key words: marine fishery resources; legal institutions of marine fishery resources’ restoration; ecological laws;ecological benefits

Abstract: T attempted to analyze Ecology and Law with interdisciplinary analysis, and to approach the Ecological
basis of legal institutions of sustainable fishery resources. Abiding by ecological laws and selecting proc-
ess-oriented recovery mode in the design of legal institutions of marine fishery resources’ restoration can improve
the feasibility of the legal system. Based on in-depth analysis of the license management of marine resources of the
fair distribution, technical laws, and regulations on fishery resources for the ecological control of the recovery
process, and the dispute settlement mechanism on the concerns of marine ecosystems, I points out that legal institu-
tions of marine sustainable fishery resources has the intrinsic motivation of restoring marine fishery resources,
preservation of the marine ecological balance, and getting a good ecological benefits.
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