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, , 40ml
100ml : 11
FLIg FLS FLTc
1 FLSc( 1) ,
1.1 , :
, (20+£1)C,
6 24 48 72h 1ml )
(Isochrysis galbana) (Ex = 460—495nm,
(Skeletonema sp.) (Thalassiosira curvise- En>510nm) ,
riata) ,
: (Synechococcus cfelongates) >200
f2 , FLA
f/20 1.3
: L D=12 12, 60uE/(m*s), 100ml f2 /20 :
(20£1)C Retiga 4000R(Fast1394) 24 48 72h 20ml
, (Verity et al, FLA ( 1 )
1992), Hillebrand  (1999) 4—6h :
, (Deuer et al, ,
2000) , DAPI , FLA ,
; >200
Rublee  (1989) 2
(Fluorescent labeled algae, FLA), 2.1
(FLIg) (FLS) (FLTc)
(FLSc), 6 FLA 6—24h,
1.2 )
fl2 /20 , 48—72h , 6

F1 KEHREMEER, REERERRE

Tab.1 Volumes, carbon biomasses and initial concentrations of tested species

() (cells/ml)
um
(pgCcell) f/2 /20
9486.6+456.4 1363.0+53.6 8.5x10° 5.8x10°
7968.0+438.8 1178.2+53.6 8.0x10° 5.5x10°
8809.6+398.0 1283.7+47.9 6.6x10° 3.4x10°
12905.0+510.1 1757.9+57.6 7.6x10° 3.1x10°
818.9+44.6 182.848.2 2.8x10* 2.2x10*
1005.7+45.1 217.0+8.0 3.4x10* 2.6x10*
(FLIg) 60.64.0 10.9+0.7 (0.5—2.0)x10° (0.4—1.5)x10°
(FLS) 482.5+35.3 42.4+25 (1.0—3.0)x10° (1.0—2.0)x10°
(FLTc) 220.2+12.9 22.6%1.1 (3.0—5.0)x10° (2.0—4.0)x10°

(FLSC) 1.0£0.7 0.1£0.1 (1.0—3.0)x10° (1.0—3.0)x10°
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, , FLA ( 2
. 72h, 80%—90% f/20 ,
, . 24h >200 2
, 1 2 FLIg( 2),

/2 :
6h | >200 : 1
2—3  FLTc( 1), 10um 10pm
24 48  72h
FLTc 1 3

Fig.1 Ingestions of three fluorescent labeled cells of T. curvise-
riata by A. catenella under epifluorescence microscopy
a. b,

FLIg FLS FLSc ,

x2 BEEFRELHT 6 MBERARESEFARME ()R AIRCHIKREE S E(FLIY). MBI E(FLTC).
RIKR(FLSC)M B KE(FLS)WIER
Tab.2 Phagotrophic behaviors of six dinoflagellates on fluorescent labeled I. galbana (FLIg), T. curviseriata (FLTc), S. cfelongates
(FLSc) and Skeletonema sp. (FLS) under the eutrophic condition with time (h)

(h) (h)

6 24 48 72 6 24 48 72
FLIg N N N N N N N N
FLTc Y N N N Y N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N

. eeyas ERINES
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FLTc FLS FLSc , ,

FLA ( 3

2.2

24h , |/ 6
48—72h

Sum

Fig.2 Ingestions of two fluorescent labeled cells of I. galbana
by P. donghaiense under epifluorescence microscopy
a. i b.

R3 HEFRFHT e HBRETRREGEFMEB(NMRAIRICHIREFH SR (FLIO). Kk EFLTC).
RIkiz(FLSC) B HR(FLSMFER
Tab.3 Phagotrophic behaviors of 6 dinoflagellates on fluorescent labeled I. galbana (FLIg), T. curviseriata (FLTc), S. cfelon-
gates (FLSc) and Skeletonema sp. (FLS) under the oligotrophic condition with time (h)

(h) (h)

6 24 48 72 6 24 48 72
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N Y N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N
FLIg N N N N N N N N
FLTc N N N N N N N N
FLSc N N N N N N N N
FLS N N N N N N N N

ceyss eeNT?
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STUDY ON PHAGOTROPHIC BEHAVIOR OF SIX HARMFUL DINOFLAGELLATES ON
FLUORESCENT LABELED ALGAE

ZHANG Shu-Wen, ZHANG Yun, OU Lin-Jian, QI Yu-Zao, LU Song-Hui
(Research Center for Harmful Algae and Marine Biology, Jinan University, Guangzhou, 510632)

Abstract Six dinoflagellates species Karenia mikimotoi, Alexandrium catenella, Prorocentrum donghaiense, Proro-
centrum micans, Prorocentrum minimum and Scrippsiella trochoidea were chosen as the target species. The preys which
were labeled with 5-(4,6-Dichlorotriazinyl) aminofluorescein (DTAF) as the fluorescent labeled algae (FLA) were added to
investigate whether the six dinoflagellates had the capability of phagotrophy and to analyze the influence of light and nu-
trients on their phagotrophic behavior. Results showed that A. catenella could ingest the fluorescent labeled Thalassiosira
curviseriata and P. donghaiense could ingest the fluorescent labeled Isochrysis galbana. These two species had the capa-
bility of phagotrophy and thus belonged to the mixotrophic organisms. However, for both species, the grazing frequencies
were so low and the phagotrophic behavior was not influenced by the variation of light and nutrient concentrations. No
phagotrophic behavior was detected for the species of K. mikimotoi, P. micans, P. minimum and S. trochoidea. After inocu-
lation in the dark for 48—72h, the dinoflagellates died in different extent, especially P. minimum and A. catenella. All these
results support that phototrophy was the major mode in gaining nutrition and sustaining the growth for the target dinoflag-
ellates.

Key words Dinoflagellates, Phagotrophic behavior, Fluorescent labeled algae, Mixotrophy
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