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Tah 1 Daminant phytoplankion gecies/genus in ballast water from 12 foreign vessels
() /10%cells dn 3 1%
(Scenedesnus dimorphus) 60 13 4
(Pediastrun duplex var. gracillimum) 4 0 89
(Skeletonena costatun) 36 81
(Cyclotella striata) 27 6 2
(Scenedesnus quadricauda) 25 56
(Thalassiosira p. ) 20 4 4




Tah 2 List of phytoplankton ecies in ballast water
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1( )
() /10%cells dm~® 1%
(Chaetoceros) 19 4 2
(Pediastrun biradiatum) 17 38
(Tribonena 9. ) 16 36
(Coscinodiscus) 14 33
(Coelastrum microporum) 12 27
(M elosira granulata) 12 27
) 60 ( 2), 46 11 1 ,
76 7% 18 3% 1 7% 3 3%, , ( )
, 4
2

Bacillariophyta
Achnanthes brevipes
Actinocyclus ehrenbergii
Actinocyclus roperi
Actinocyclus 9.
Actinoptychus annulatus
Actinoptychus undulatus
Amphiprora alata
Amphora laevis
Asterionella japonica
Asteranphalus cleveanus

Bacillaria paxillifera =B acillaria para-
doxa

B acteriastrun delicatulum

Bacteriastrum 9.

B ellerochea malleus

B iddulphia heteroceros

B iddulphia mobiliensis =Odontella mo-
biliensis

B iddulphia obtusa

B iddulphia regia =Odontella regia

B iddulphia sinensis =Odontella sinensis

B iddulphia 9.

Cerataulina bergonii

Cerataulina canpacta

Chaetoceros aequatoriale

Chaetoceros aurivillii

Pleurosigna firmarchia
Pleurosigna pelagicum
Pleurosigna naviculaceum f minuta
Pleurosigna nomanii
Pleurosigna . 1
Pleurosigna 9. 2
Pleurosigna $p.
Pseudonitzchia $.
Pseudonitzschia seriata
Pseudonitzschia delicatissma
Pseudonitzchia pungens

Rhizosolenia alata

Rhizosolenia alata f indica

Rhizosolenia bergonii

Rhizosolenia calcar-avis = Pseudosole-
nia calcar-avis

Rhizosolenia castracanei
Rhizosolenia crassigina

Rhizosolenia hebetata f sanispina
Rhizosolenia hyalina

Rhizosolenia imbricata

Rhizosolenia robusta

Rhizosolenia setigera

Rhizosolenia stylifomis

Rhizosolenia stylifomis var latissma
Rhopalodia uncinata

Schroederella delicatula
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Chaetoceros canpressus
Chaetoceros curvisetus
Chaetoceros debilis
Chaetoceros densus
Chaetoceros denticulatus f denticulatus
Chaetoceros didymus
Chaetoceros distans
Chaetoceros diversus
Chaetoceros indicum
Chaetoceros laciniosus
Chaetoceros lauderi
Chaetoceros lorenzianus
Chaetoceros peruvianus
Chaetoceros pseudocurvisetus
Chaetoceros 9.

Chaetoceros subsecundus
Cocconeis 9.

Corethron hystrix
Coscinodiscus africanus
Coscinodiscus argus
Costinodiscus asteranphalus
Coscinodiscus bipartitus
Coscinodiscus centralis
Coscinodiscus curvatulus
Coscinodiscus curvatulus var minor
Coscinodiscus divisus
Costinodiscus granii
Coscinodiscus janischii
Coscinodiscus jonesianus
Coscinodiscus nitidus
Coscinodiscus oculatus
Coscinodiscus oculustiridis
Coscinodiscus radiatus
Coscinodiscus spinosus
Coscinodiscus subconcavus
Coscinodiscus subtilis
Coscinodiscus wailesii
Coscinodiscus wittianus
Coscinodiscus thorii

Coscinodiscus 9. 1

1(
2(

Skeletonema costatum
Skeletonena .
Stephanopyxis palmeriana
Stephanopyxis turris
Streptotheca thamesis
Surirella collare

Surirella elegans var norvegica
Surirella fastuosa

Surirella fluminensis
Surirella ganma

Surirella kurtzii

Surirella p.

Synedra acus

Synedra ulna

Synedra p.
Thalassionena nitzchioides
Thalassionena nitzchioides var parva
Thalassiosira leptopus
Thalassiosira 9. 1
Thalassiosira 9. 2
Thalassiosira 9. 3
Thalassiosira 9. 4
Thalassiosira subtilis
Thalassiothrix frauenfeldii
Thalassiothrix longissima
Thalassiothrix mediterranea
Thalassiothrix .
Thalassiothrix vanhoeffenii
Triceratium fawus
Pyrrophyta

Alexandrium catenella
Alexandrium .

Ceratium deflexum
Ceratium furca

Ceratium fusus

Ceratium inflatum
Ceratium massiliense
Ceratium pulchellum
Ceratium 9p.

Ceratium trichoceros




232-

28

Coscinodiscus 9. 2
Coscinodiscus 9. 3
Coxtinodiscus 9. 4
Coscinodiscus p.

Cyclotella p.
Cyclotella stelligera

Cyclotella striata

Cyclotella stytorum
Cylindrotheca closterium
Cymbella lanceolata

D iploneis banbus

D iploneis novaeseelandiae
Ditylum brightvellii
Ditylun sol

Eucampia zoodiacus
Fragilaria p.
Closteriopsis longissma
Guinardia delicatula = Rhizowlenia

delicatula

Guinardia flaccida

Guinardia striata = Rhizosolenia stolter-
fothii

Gyrosigma macrum

Gyrosigma fasciola

Gyrosigma fasciola var arcuata

Hemiaulus sinensis

Hemidiscus cuneifomis

Hydrosera wham poensis

Lauderia borealis

L eptocylindrus danicus

L eptocylindrus mediterraneus =
D atyliosolen mediterraners

L ianophora abbreviata

L ithodesnium undulatum

M elosira granulata

M elosira granulata var angustissma
M elosira islandica

M elosira juergensii

M elosira monilifomis

M elosira .

M elosira sulcata

Ceratium tripos
D inophysis caudata
Gonyaulax .
Gymnodinium 9.
Noctiluca scintillans
Peridinium .
Prorocentrum micans
Protoperidinium divergens = Peridinium
divergens
Protoperidiniun $p.
Chlorophyta
Actinastrun hantzchii
Ankistrodesnus .
Ankistrodesnus falcatus
Arthrodesnus subulatus
Asterococcus .
Chlorella 9.

Closterium dianae
Closteriun .

Coelastrum microporum

Crucigenia lauterbornei
Crucigenia quadrata

Pediastrumn biradiatum

Pediastrun bwae

Pediastrun duplex var. gracillimum
Pediastrun smplex

Pediastrun .

Scenedesnus acuminatus
Scenedesnus javaensis
Scenedesnus cavinatus

Scenedesnus denticulatus
Scenedesnus dimorphus

Scenedesnus obliquus

Scenedesnus perforatus

Scenedesnus quadricauda

Scenedesnus quadricauda var maxmus
Schroederia setigera

Schroederia siralis

Spirogyra 9. 1

Spirogyra 9. 2
Staurastrun 9.
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Navicula maculata Tetraedron bifureatum
N avicula monilifera Tetrastrumn hastiferun
Navicula rhynchocephala Westella botryoides
Navicula . 1 M icractinium crassisetum
N itzschia obtusa D ictyochloris fragrans
N itzchia granulata Cyanophyta
N itzchia longissima Gloeocapsa .
Nitzchia lorenziana M erisnopedia .
N itzchia lorenziana var densestriata Spirulina $.
N itzchia pandurifomis Ogxillatoria 9.
N itzchia signa Trichodesniun erythraeum
N itzchia subtilis Trichodesnium thiebautii
Nitzchia p. Chrysophyta
Hemidiscus hardmannianus = Paimeria D ictyocha fibula
hardmanniana Euglenophyta
Pleurosigna acutum Phacus longicauda
Pleurosigna aestuarii Xanthophyta
Pleurosigna delicatulum Tribonema .
Pleurosigna falx Ophiocytiun capitatum
2.3
f/2 , 13 1 ( 3.
3
Tah 3 Reaultof culture
1% 1%
(Thalassicsira 9. ) 66 7 (Amphiprora alata) 16 7
(Nizthia 9. ) 50 0 (Thalassionana nitzchioides) 16 7
(Skeletonama . ) 50 0 (Asterionella japonica) 16 7
(Nizchia closterium) 333 (M elosira moniifomis) 16 7
(Chaetoceros 9. ) 333 (Biddulphia aurita) 16 7
(N itzchia lorenziana) 16 7 (Navicula 9. ) 16. 7
(Nizchia longissima) 16 7 (Gymnodiniun . ) 16 7
5d (8] , (Chaetoceros) (Detonula) (Dity-
lum) (L eptocylindrus) (Skeletonana) (Thalassiosira) (19 21] ,
(221 . Forbes  Hallegraef (2002) 31 ,

[23]
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Fig.1 Relationship between phytoplankton abundance and the salinity of ballast water
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Fig.2 Relationship between abundance of the phytoplankton and ballast water age
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Preliminary study on the species composition and abundance
of phyoplankton and affecting factors in ballastwater
of ships from outside Fujian, China

L IBing-gian , CHEN Chang-pind , YANG Qing-liand , CA I L iang-hou’ , GAO Yarhui',L IANG Jun-rongd
J zhan’, X ING Xiao-li*, XU Cui-ya , ZHEN Hui-dong’,L IN Gengming ,X ANG Peng , FANGM in-ji€
(1 School of L ife Sciences, X iamen U niversity, X iamen 361005, China, 2 Third Institute of Oceanogrgphy, SOA , Xiamen 361005,
Ching 3 Fisheries Research Institute of Fujian, Xianen 361012, Ching 4 Shanghai M aritine U niversity, Shanghai 200135, China)

Abstract: The ecies composition and abundance distribution of phytop lankton in the ballastwater fram 12 interna-
tional vesxls that entered 4 portsof Fujian during 2006 and 2008 were studied In total, 7 phyla, 86 genera and 239
pecies (including varieties and foma) of phytoplankton were recorded The average abundance of micro-phyto-
plankton filtered by 7 m and 2@ m mesh netwere 1 2 x 107 cells/dn’ with range of 0 and 9 1 x 10° cells/dn’
and 3 4 x 10’ cells/dm’ with range of 0 and 3 0 x 10° cells/dm’ , repectively M earwhile, ballastwater samples in 6
of 12 vesxelswere cultured with f/2 culture medium. A sa reault, 13 diatoms and 1 dinoflagellateswere successully

cultured Thispgper al® analyzed the relations of phytoplankton abundance with salinity and water ages W ith his-
torical data, the phytoplankton distribution in ballast water is discussed

Key words: ballast water; bioinvasion; phytop lankton; culture, salinity; water age



