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TAO HAI ROI (DINOPHYTA) TRONG VINH NHA TRANG
HO VAN THRE, NGUYEN NGOC LAM

Tom tdt: Bao cdo trinh bay hét qud nghién cttu bien dor maa vie Tdo
Hai Rot ¢ vinh Nha Trang (Khdanh Héa) trong ndam 2003. Da xdae dinh duoc
103 loai Tao Hai Rot thude 6 bo, 17 ho, 24 chi trong vinh N Trang. Mt
do t¢ bao Tdo Hai Roi dao déong rat lén theo thoi gian trong nam, thang thép
nhat 220 té bao/lit (thang 3), thing cao nhdt 7.550 té bao/lit (thang 10i
Trong ndm, c6 2 dinlh cao vé mdt do, mua bkha (thdng 8 — 3.450 & bao/lit).
mua mua (thang 10 - 7.550 t& bao/liti. Sinh khéi trung binh Tdo Hai Roi
dao ding trong khodng 0,59 - 2,82 ugC/L. Cac phdn tich vé méi quun hé
gitia mat d¢, sinh khél cia Tdo Hai Rol va cdac yéu 16 moi truong the hién
khong ré rang.

T khoa: Tdo Hair Roi, Sinh vat Iiong, Mat dé té bao, Bién doi mua
vy, Vinh Nha Trang.

I. GIOI THIEU

Tao Hai Roi (Dinophyta) bao gom nhitng loai tdo dun bao hai roi, ¢é nhan,
thuong ¢ dang don 1é nhu Prorocentrum, Dinophysis, Peridinium, v.v..hodc lién
két thanh tap doan hinh chubi nhu Ceratium, Alexandrium, Gymunodinium v.v....
hau hét Tdo Hai Roi ¢6 doi sdng & bién, mot $6 it séng ¢ nuée ngot, ching déng
val tro quan trong trong chuoi thic dn ¢ bién. Dawydoff (1936) da md tid mot sé
loai Tao Hai Roi ¢ vinh Nha Trang, tiép theo 12 Hoang Quéc Truong (1963),
shirota (1966) da cé nhiing baoc cdo vé thuc vat phd du (TVPD). Sau nim 1975, rat
nhiéu nghién ciu vé TVPD da tién hanh bdi Vién Hai duong hoc Nha Trang,
nhung thudng chi thu mau ‘dai dién” maa. Do nhilmg han ché vé tan suit thu mau
nén bife tranh chung vé bién dai mua cua quan xa thue vat phu du néi chung chua
duge thé hién rd nét. Vi vay vicée tién hanh nghién cdu thuc vat pha du néi chung
cung nhu Tao IHai Roi ndi riéng ¢6 ¥ nghia quan trong.

II. TAI LIEU VA PHUONG PHAP NGHIEN CUU

1. Thu thap vat mau:

Mau Tao Hai Roi duge thu tir thang 1 - 12/2003 tai 7 tram ¢ vinh Nha
Trang. Mau dinh tinh Tdo Hai Roi dugc thu bing ludi hinh chép, ¢6 duimg kinh
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mat ludi 20 um, duge kéo thiang ding tir day 1én mat. Mau dinh lugng Tao Hai Roi
duoc thu bing chai thu mau Niskin ¢6 thé tich 5 lit, mau duge thu cho ca tang mat
va tang dday. Su dung dung dich Lugol trung tinh dé ¢6 dinh mau.
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Hinh 1: So do tram thu mau ¢ vinh Nha Trang nam 2003
2. Phan tich vat mau:

Mau nuéde duge lang qua nhieu giai doan trong vong 48 - 96 gid trong cac ong
dong hinh tru, leai bé phan nude trén va gii lai phan mau vdéi thé tich 5 - 10 ml,
sau d6 thém Calcofluor vél nong dd 0,5mg/mL. Mat do duge xac dinh theo phuong
phap cia UNESCO (1978), si dung buong dém Sedgewick-Rafter ¢6 theé tich 1ml va
dém trén kinh huynh quang dao nguoe Leica DMIL. Thanh phan loai Tao Hai Roi
duge dinh loal va sap xép theo hé thong cua Taylor (1976), Steidinger va Tangen
(1997). Kich thude cac té bao déu duge quan trac dudi kinh hién vi, cac $6 liéu quan
trac duge dua vao chuong trinh quan ly di lieu ALGAESYS cung vdi chuong trinh
thong ké SPSS dé tinh toan sinh khoi cua (& bao (ugC/ lit) theo qui pham UNESCO
(1978) va Edler (1979).

Su dung phan mém chuyén dung Excel-7 dé thue hién cdc phép thong ké don
gian. Ap dung phuong phap théng ké sinh hoe ANOVA (Analysis of variance) va
phép thu Tukey dé so sanh su khdc nhau ve méat do té bao va sinh khoi cua Tao Hai
Roi theo khong gian va thoi gian. |

Su dung phan mem PRIMER dé tinh toan mot sd chi s6 sinh thai va phan
tich so sanh quan xa.
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1. KET QUA VA THAO LUAN

1. Tinh chat thanh phan loai:

Két qua phan tich 168 mau Tao Hai Roi cho thay c6 103 loai thude 6 bo, 17
ho, 24 chi.

Thanh phan loai Tao Hai Roi cia vinh Nha Trang ¢6 diic trung ven bd nhiét
doi, chi mdt sé it loai mang tinh bién khoi duge tim thay trong sudt théi gian
nghién ciu vi dy nhu: Ceratium cariense, Ceratium cephalotum, Ceratium ranipes,
Ceratocorys gourrett, Ornithocercus magnificus, Ornithocercus thumii,...

Thanh phan loai cia béo Gonyaulacales 1a da dang nhat, ¢6 dén 8 ho, 10 chi va
50 loai. Tiép dén la Dinophysiales ¢6 20 loai, Peridiniales vdi 19 loai,
Prorocentrales ¢6 9 loai, Gymnodiniales ¢6 4 loai va Noctilucales ¢6 1 loai (bang 1).

Mot so chi cé s0 luong loai ldn nhu: Ceratium (24 loai), Protoperidinium (13
lod), Dinophysis (11 loai), Prorocentrum (9 loai), Alexandrium (7 loai).

Nhiéu loai thuéng gép va phan b6 quanh ndm nhu: Ceratium furca, Ceratium
macroceros, Ceratium trichoceros, Dinophysis caudata, Dinophysis miles, Gonyaulax
polygramma, Podolampas palmipes, Prorocentrum micans, Prorocentrum sigmoides.

Bang 1: Ty lé cac ho, chi va loai cua cdac bé Tao Hai Roi

— I —— -: OV E i o o ———

Ho i Chi Loai |

T Bo So6 Ty 1é Sé Ty 1é S6 Ty lé

| agng | ) | Wong | (%) | lugng | (%)

1 Prorocentrales 1 5,88 1 4,17 9 8,74
2 Dinophysiales 2 | 11,76 4 16,67 20 1942
3 | _Gymnodiniales L 5,88 3 12,50 | .4 | 3,88
4 Noctilucales 1 | 588 1 4,17 1 _ 097 .
D Gonyaulacales 8 47,07 | 10 41.67 50 48,54 |
6 Peridiniales _ 4 923,53 5 20,83 19 | 1845 |
Téng cong | __ 17 100 2 100 1 105 | 100

So véi 79 loar phat hién ¢ vung vinh Ha Long (Chu Van Thudc va cong su,
1997), 47 loai duge phédt hién ¢ vinh Xuan Pai va dam Ci Méng (Nguyén Thi Mai
Anh va cong su, 2001)..., 103 loai tim thay ¢ vinh Nha Trang la cao nhat. Cé 42
loal trong bdo cdo nay tring vdi danh muc cia Hoang Quéc Truong (1963), nhung
lai bd sung duogc 49 loai méi cho khu hé Tdo Hai Roi vinh Nha Trang (Phu luc 1).

2. Chi s6 giong nhau vé thanh phan loai:

Pé so sdnh sy giong va khdc nhau vé thanh phan loai gitta cdce thdng va giira
cac tram nghién ciu, chung t6i dd ap dung cong thie tinh chi s0 gidng nhau vé
thanh phan loai. K&t qud phén tich chi s giéng nhau vé thanh phan loai Tdo Hai
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Roi duge chia thanhi 4 nhém cac thang khac nhau: nhém thang 11 duge tach riéng
hoan toan va c¢6é chi sd giong nhau so véi cdc nhém thang con lai tuong déi thip
(khoang 64%); nhom cac thang 1, 4 va 8 (chi s6 giong nhau 73%); nhém cée thang
2, 3,5, 10, (78%); nhém cac thang 6, 7, 9, va 12 (76%).

Chi s6 giong nhau vé thanh phan loai ¢ cdc tram thu mau trong sudt thoi gian
tir thang 1 dén thang 12 rat cao, dat gia tri tir 0,72 — 0,85, bdi vi vinh Nha Trang la
mot vinh ¢6 dién tich va d¢ sau trung binh 16n, 1A mdt vinh rat thong thoang véi
bién khoi tir hai cia 16n ¢ phia Bac va phia Nam Hon Tre, do vay kha nang trao
d6i nude vl Bién DPong thé hién rat ro nét. Dieu nay ching té6 rang thanh phan
loai gita cdc tram thu mau rat giong nhau, dac biét cdc nhém tram bi anh hudng
cia bién khoi nhu cac nhém tram 1 — 2, 1 = 7 hodc cde nhém tram bi anh hudng
cua cia song nhu cdec nhom tram 3 — 5, 3 — 4 ¢6 chi s6 gibng nhau vé thanh phan
loai rat cao, dat trén 80% (hinh 2). Vao mua mua do anh hudéng caa nuée séng do ra
ti hai cia song Cai va song Clha Bé nén dd man 6 cace tram 3, 5 bi dao dong diéu
nay ¢6 thé danh huéng dén thanh phan thue vat phu du néi chung ciing nhu Tao Hai
Roi néi riéeng. Tram 5 do bi anh hudéng manh ctia nude ngot do ra tur clta sdong Cua
Bé nén thanh phan Tao Hai Roi ¢ tram nay khae nhiéu véi cac nhém tram 1 — 2 -7
va nhom tram 4 - 6.
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Hinh 2: Phan tich chi sé giong nhau thanh phan loai theo tram trong nam

Qua cédc phéan tich trén ching t6i ¢6 nhan xét thanh phan loai cia Tao Hai Roi
duge chia thanh hai nhém tram riéng biét, dé 1a cdac tram thu mau 1, 2 va 7 ludn bi
anh hudng cta bién khoi va cdc nhém tram 3, 4, 5 va 6 bi anh hudng cha cia song.
3. Phan boé mat doé va sinh khai:

a. Phan bé mat do té bao va sinh khoi theo thoi gian:

Mat do té bao Tao Hai Roi dao dong rat ldn theo thoi gian trong nam, trung
binh khoang 220 — 7.550 TB/L, cao nhat vao thang 10 (7.550 TB/L) sau dé6 giam
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dan vao cac thang 11, 12 (hinh 3). Sinh khéi trung binh Tao Hai Roi dao dong
trong khoang 0,59 — 2,82 ngC/L.

Mat do té bao va sinh khoi ti 1é thuan va nhing su khdc biét trong xu huéng
nay duong nhu khéong dang ké, ngoai tri vao thiang 1 va thang 7 ¢6 hién tuong
ngude lai, ¢6 thé do su khac biét vé kich thude cua té bao gay ra.

Tuy nhién, khi phan tich chi tiét cho thay su bién ddng theo thoi gian clua
mat do va sinh khoi Tdo Hai Roi ¢ tang mat va tang ddy rat khac nhau. Két qua
phan tich mat doé tang mat va tang dday bang phuong phap ANOVA hai chiéu cho
thay: ¢ tang mat véi bac tu do: df=11; Fi,,,=9,05; Fo05=1,93 va ¢ tang day vdi bac tu
do: df=11; Funn=18,57; F05=1,93. Trong ca hai truong hop Fu.>Fooes, dieu nay cé
nghia mat d¢ Tdao Hai Roi ¢ tang mit va tang day gita cac thang ¢é su khac nhau
ro rang, thang trong nam ngoai tri thang 1 va thang 6, sinh khoi trong thang 3
khac v6i thang 1 va thang 6 (df=11; Fiun=1,35; I%505=0,91).
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Hinh 3: Bién dong mat do té bao va sinh khoi cua Tao Hai Roi

b. Phan boé mat dé va sinh khéi theo khong gian:

Tu cae két qua trinh bay trcmg hinh 4 cho thay riang mat d6 té& bao va sinh
khoi Tao Hai Roi cao nhat ¢ tram 5 (tram gan cta song Cira Bé), dat 3.390 TB/L va
2,33 ngC/L, tai tram 3 (gan clra song Cai) mat do t&€ bao thap (1.490 TB/L) nhung
ham luong cacbon kha cao (1,76 pg/L). Tuy nhién, khéong ¢é su bién dong lon vé
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mat do ciing nhu sinh khoi gilra cdc tram, ngoai tri mat dé tdng maét trong tram 3
khac véit tram 5, dieu nay dude kiém ching biang phuong phdap phan tich ANOVA
mot chidu va hai chidu, mat do tang mat (df=6, Fy.=2,37, Fu0s=2,23), mat 46 tang
A4y (Af=6, F =212, Fy0s=2,23), sinh khéi ting mat (df=6, Fyu=1,68, Fy0=2.23) va
sinh khoi tang day (df=6, Fyum=1,41, Fy=2,21). Su khong khde nhau nay ¢é thé do
cdce tram thu mau tuong déi gan nhau, hon thé nita su trao dédi nudc trong vinh
tuong doi manh théng qua hai eGa ldn & vinh,

4. Phan bdé mat do té bao va sinh khéi ctia Tao Hai Roi lién quan dén diéu
kién méi trudong: nhiét do, déo mian va muoi dinh dudng:

So sanh bién ddi mat dd t€ bao va sinh khéi trung binh thdng cia Téao Hai
Roi phu du trong 12 thang duge trinh bay trong hinh 5.

+ Cé su tuong quan gida nhiét dd va sinh khéi cta Tdo Hai Rot d ¢4 tAng mat
va tang ddy. Nhing thang ¢6 nhiét dd thap hon thi sinh khéi Tdao Hai Roi cao han
va ngudc lai. Pé min lai ¢6 tuong quan khd mdé nhat vdi sinh khéi va mat dé caa
Tao Hai Roi.

+ Mudi Nito-rat: Ham lugng nito-rat (NO;-N) tai ca hai tang nudc cé6 méi
tuong quan nghich véi méat dé va sinh khéi cua Tao Hai Roi trong ca nim. Ham
lugng chat dinh dudng nay cao tu thang 2 - 5 (dat cuc dai >100 ug/L.) thi mat dé
Tdo Hai Roi giam. TUu thdng 6 - 12 ham lugng muoéi dinh dudng nay giam (<70
ng/L), mat do tao va sinh khai lai cao.

+ Quan hé vé phan bd cua mat do va sinh khoi Tac Hai Roi vdi mudi PO,-P
khong ro rang.

+ Muoi Sili-cat (SiQ4-Si): Su bién dong ham luong mudi nay rat 16n theo thoi
gian cting nhu khéng gian. Hai tram gan cua song (tram 3 va 5) ¢é ham lugng Sili-
cat cao gdp 1,3 — 1,7 lan so vdi cdc tram con lai va ¢ tdng mat ludn cao hon tang
ddy. Ham lugng Silicat dudng nhu khéng tuong quan véi mat do va sinh khéi cua
Tao Hai Roi.
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Hinh 4: Phan bé mat do té bao va sinh khoi Tao Hai Roi gitia cac tram
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Hinh 5: Bién dong mat dd té bao (x10" TB/L) va sinh khéi (ugC/L) cta Tao Hai Roi
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IV. KET LUAN

- P4 x4dc dinh dugc 103 loai Tao Hai Roi thudc 6 bd, 17 ho, 24 chi trong vinh
Nha trang. B6 sung 49 loai cho khu hé Tdo Hai Roi vinh Nha Trang so vdi cdc két
qua nghién cfu trudc day.

- Cdu tric thanh phéan loai theo khéng gian, bude ddu c¢é thé phan chia thanh
2 nhém: nhém chiu dnh hudng manh cua khéi nude bién khoi bao gom thanh phén
lodi chia cdc tram 1, 2 va 7 va nhém thanh phin loai chiu chi phdi cia khéi nude
nhat ving cita séng bao gom cdc tram 3, 4, 5 va 6.

- Mat d$ t&€ bao Tdo Hai Roi dao djng rat 16n theo thoi gian trong nidm, thdng
thdip nhdt 220 TB/L (thiang 3), thdng cao nhit 7.550 TB/L (thang 10). Sinh khai
trung binh Téao Hai Roi dao ddng trong khoang 0,59 — 2,82 pngC/L. Bién dong vé
mét d§ va sinh khoi Tao Hai Roi theo th¢i gian kh4 ré rang. Tuy nhién, khéng ¢é
sy bién dong 1én vé mat dd cing nhu sinh khdi theo khdng gian.

- Céc phén tich vé mdi quan hé giita Tdo Hai Roi va cdc yéu td moi trudng thé
hién khéng rd rang.

LOI CAM ON

Céc tdc gid xin cdm on phong Ngudn lgi Thdy sinh, du 4n HAB Viét va
chuong trinh dao tao Thac si tai Pai hoc Khoa hoc Hué d4 hd tro kinh phi cho viéc
khdo s4t va phan tich mau vat thong qua dé tai: “Bién déng mua vu sinh vat phu
du vinh Nha Trang”.
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Phu luc 1: Thanh phin loai Tdo Hai Roi (Dinophyta) ¢ vinh Nha Trang (ndm 2003)

T TEN KHOA HQC THANG
T 6 | 7 10| 11 | 12
Lép tao Hai Roi -
DINOPHYCEAE
1 | Alexandrium affine
(Inoue and Fukuyo) Balech * + +
2 | Alexandrium fraterculus
{Balech) Balech *
3 | Alexandriunt leeci Balech * + | + + -
4 | Alexandrium pseudogonyaulax
| (Balech) Horiguchi * + | + + |+ | +
5 | Alexandrium sp. L i
6 | Alexandrium tamarense
(Lebour) Balech * + +
T | Alexandrium tamiyavanichi
Balech * + | + + | + | +
8 | Amphidinium sp. +
' 9 | Amphisolenia bidentata Schroder + | + + |+ | +
10 | Amphisolenia thrinax Schutt * +
11 | Blepharocysta splendor-maris
i (Ehrenberg) Ehrenberg * + + -
'12 | Ceratium belone Cleve*
13 | Ceratium bohmii Graham + | + + | + | +
114 | Ceratium breve
' (Ostenfeld &Schmidt) Schroder + + +
15 Ceratium candelabrum
(Ehrenberg) Stein + +
16 | Ceratium carriense Gourret
17| Ceratium ccphalotum
(Lemmermann) Jorgensen® +
18 | Ceratium contortum
(Gourret) Cleve +
19 | Ceratium declinatum
- (Karsten) Jorgensen + +
120 Ceratium dens Ostenfeld et
‘ Schmidt* 3 + + 3
21 | Ceratium extensum
| {Gourret) Cleve - + | + | +
22 | Ceratium furca (Ehrenberg)
Claparéde & Lacamann + | + + |+ | +




24
25
26

27
28

{29
30
31

32
33

34

36
37

38
39

40

41

42

43

44
45

46
47

48
49

50
51

Ceratium fusus
(Ehrenberg) Dujardin

Ceratium gibberum Gourret
Ceratium hexacanthum Gourret*
Ceratium horridum (Cleve) Gran

Ceratium longirostrum Gourret
Ceratium macroceros
(Ehrenberg) Vanhoffen

Ceratium pentagonum Gourret
Ceratium platycorne Daday*
Ceratium ranipes Cleve®

Ceratium sp.

Ceratium trichoceros
(Ehrenberg) Kofoid

Ceratium tripos (0. F. Muller)
Nitzsch.

Ceratium vultur Cleve
Ceratocorys gourreti Paulsen®
Ceratocorys horrida Stein

Dinophysis caudata Saville - Kent
Dinophysis cf. rudgei

Murray & Whitting*

Dinophysis doryphorum

(Stein) Abé

Dinophysis favus (Kofoid &
Michener) Balech*

Dinophysis hastata Stein
Dinophysis infundibulus Schiller®*

Dinophysis miles Cleve
Dinophysis mitra (Schutt)
Abé vel Balech

Dinophvsis rapa Stein

! Dinophysis rotundalum

Claparede & Lachmann™
Dinophysis sp.
Diplopsalis sp.

Fragilidinium mexicanum Balech?
Goniodoma polyedricum
(Pouchet) Jorgensen*
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i




103
H4

58
59
160
61
62

i’??

78

80

02

19

Gonyaulax polygramma Stein

Gonyaulax sp.

| Gonyaulax spinifera (Claparede &
- Lachmann) Diesing*

Gonyaulax turbynei

Murrey & Whitting*

Gonyaulax verior Sournia®*
! Gymnodinium sanguineum
. Hirasaka® '

Gymnodinium sp.
Gyrodinium sp.
| Histioneis biremis Stein®

Histioneis depressa Schiller*
Histioneis para Murray &
Whitting*

| Histioneis sp.
i Noctiluca scintillans (Macarney)
Kofoid & Swezy

Ornithocercus magnificus Stein

| Ornithocercus sp.
Ornithocercus thumii (Schmidt)
Kofoid. et. Skogsberg *

Ostreopsis ovata Fukuyo*
i Oxytoxum milneri Murr. &Whitt*
Oxytoxum scolopax Stein

Oxytoxum. sp.
. Oxytoxum tessclatum
(Stein) Schutt*

Peridinium quinguecorne Abé*
Podolampas antarctica Balech®
Podolampas bipes Stein

Podolampas palmipes Stein®
Prorocentrum balticum
(Lohmann) Loeblich 11I*
Prorocentrum conpressum
(Bailey) Abé ex Dodge*
Prorocentrum cordatum
(Ostenfeld) Dodge*
Prorocentrum lima (Ehrenberg)
Dodge*

+ + +

+

+

+ + +

+ + +

+

+ + 4+

+ + +

+-
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81
82

83
84

85
86

87

88

89

90

91

92

93

94

95

96
97

98

99
100

101

102
103

Prorocentrum micans Ehrenberg
Prorocentrum rhathymum

Loeblich, Sherley et Achmidt*
Prorocentrum sigmoides Bohm™
Prorocentrum sp.

Prorocentrum ftriestinum Schiller®
Protoperidinium claudicans
(Paulsen) Balech*
Protoperidinium conicoides
(Paulsen) Balech*
Protoperidinium conicum
(Gran) Balech®
Protoperidinium diabolus
(Cleve) Balech
Protoperidinium divergens
{Ehrenberg) Balech*
Protoperidinium elegans
(Cleve) Balech
Protoperidinium excentricum
(Paulsen) Balech™
Protoperidinium oblongum
(Aurivillius) Parke & Dadge
Protoperidinium oceanicum
{Vanhoffen) Balech
Protoperidinium pentagonum
(Gran) Balech

Protoperidinium sp.
Protoperidinium sphaericum
Okamura

Protoperidinium steini
(Jorgensen) Balech

Pyrocystis clegans Pavillard
Pyrocystis fusiformis (Wyville -
Thompson) Murray

Pyrocystis hamulus Cleve®

Pyrophacus horologium Stein
Pyrophacus steinit (Schiller)

Wall & Dale*

+ + + +
+ + +
+ + +

=+
+
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DINOFLAGELLATES IN NHA TRANG BAY

HO VAN THE, NGUYEN NGOC LAM

Summary: The present study investigated variation in biomass, cell
density, and species composition of Dinoflagelates in 2003 in Nha Trang
bay. A list of 103 species in 6 orders, 17 families, and 24 genera were
recorded. Cell density greatly varied in time with the lowest in March (220
cells/L) and the highest in October 2003 (7,650 cells/L). There were two
peaks of cell density: in dry season (August, 3,450 cells/L) and rainy
season. (October, 7,550 cells/L). Averuge carbon biomass ranged bectween
0.59 - 2.82 ugC/L. Analysis of possible relationship between cell density,
biomass of dinoflagelates and some environmental fuctors showed unclear
correlation.

Keywords: Dinoflagellates, carbon biomass, ccll density, seasonal
variation, Nha Trang bay.

Ngay nhdn bai: 06 - 6 - 2005 Pia chi: Vién Hai duong hoc

Ngudi nhdn xét: - TS. Nguyén Hiu Pai
- TS. Poan Nhu Hai

97



