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BO SUNG NAM LOAI THUOC CHI PROROCENTRUM EHRENBERG
(DINOPHYTA) SONG PAY VUNG BIEN VIET NAM

Chi Prorocentrum thudc nganh tao Hai roi
(Dinophyta), dugc mo ta boi Ehrenberg vao nam
1834 v6i lodi chuin P. micans Ehrenberg. Sau
d6, da c6 nhiéu cong trinh nghién ctu vé chi
nay [1-5, 8-10, 15]. Céac loai cua chi
Prorocentrum thudc nhém prorocentroid, t&€ bao
ctia ching khong c6 vo trén va vo dudi, gom hai
tam vo doi dién nhau (vo trai va vo phai) duoc
ndi két v6i nhau boi dai bén. Hién nay, trén thé
giGi chi nay cé khoang hon 70 loai bao gém ca
song ndi va séng ddy da dugc cong nhan [6].
Mot s6 loai Prorocentrum song ddy c6 thé san
sinh doc t6 nhu axit oka-da-ic (OA), dinophysis-
toxin (DTX) [15, 16] va gay hoi chiing ngo doc
DSP (Diarrhetic Shellfish Poisoning) cho con
ngudi thong qua chudi thic an [14]. Ching
thuong gip trong ving bién nhiét d6i va can
nhiét d6i va séng bam trén cdc loai rong bién
nhu: Padina sp., Sargassum sp., Amphiroa sp.,
Turbinaria sp., Halimeda sp., Galaxaura sp. va
mot vai loai ¢ bién. Kich thuéc va hinh dang t&
bao, cdu tric cua bé mat vo, gai dinh, hat tao
bot, nhan, dai bén 12 nhiing dac trung dé phan
biét su khic nhau gilta cdc loai. 0 Viét Nam,
bon loai Prorocentrum lima (Ehrenberg) Dodge,
P. concavum Fukuyo, P. emarginatum Fukuyo
va P. rhathymum Loebich III, Sherley et
Schmidt da dugc mo ta trong tai liéu nghién ctu
trude day [11]. Trong nghién citu nay, ching toi
mo ta chi tié€t cau tric bé mat vo cla chi tdo nay
va da xdc dinh thém nam loai P. maculosum, P.
arenarium, P. sculptile, P. tropicalis va P.
faustiae 1an dau tién dugc ghi nhan cho khu hé
tao Hai roi song ddy cua Viét Nam.

1. PHUONG PHAP NGHIEN CUU

1. Vi tri thu mau

Mau tao hai roi song ddy duogc thu & mot s6
viing ven bién: ddo Son Cha (tinh Thira Thién -
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Hué), ban dao Son Tra (thanh phd Pa Nang), cu
lao Cham (tinh Quang Nam), ddo Ly Son (tinh
Quang Ngai), vinh Ghénh Raéng (tinh Binh
Dinh), vinh Nha Trang va quan dao Truong Sa
(tinh Khéanh Hoa), vinh Ca N4 va vang triéu My
Hoa (tinh Ninh Thuan), cu lao Cau (tinh Binh
Thuan), Con Dao (tinh Ba Ria - Viing Tau), dao
Phu Qudéc (tinh Kién Giang).

2. Phuong phap thu mau ngoai thuc dia

Bing phuong phdp tho lin c6 khi tai
(SCUBA). Cic mau vat rong bién nhu
Chnoospora, Colpomenia, Padina, Dictyota,
Hormophysa, Sargassum va Turbinaria (Rong
nau - Phaeophyceae - Heterokontophyta);
Acanthophora, =~ Amphiroa,  Asparagopsis,
Ceratodictyon, Gelidiella, Gracilaria, Hypnea,
Heminthocladia, Liagora, Laurencia,
Galaxaura va Titanophora (Rong do -
Rhodophyta); Avrainvillea, Caulerpa, Codium,
Dictyosphaeria, Enteromorpha, Halimeda,
Tydemania va Udotea (Rong luc - Chlorophyta)
va 5 loai c¢6 bién Cymodocea serrulata,
Halophila ovalis, Syringodium isoetifolium,
Thalassia  hemprichii  va Thalassodendron
ciliatum dugc thu thap mot cach nhe nhang cho
vao cdc tdi nhua 500-1000 ml, bao quan trong
diéu kién mat va t6i. Cac mau vat dugc dua vé
phong thi nghiém dé tach cic loai tdo Hai roi
khoi cdc vat bdm rong bién hoic co bién.

3. Phuong phap xir Iy va phan tich mau
trong phong thi nghiém

a. Xirly mdu

Cac mau rong bién va cb bién dugc thu cho
vao céc 1o nhua c¢6 nap réi lac manh nhiéu lan
dé cho cdc loai vi tdo roi khoi vat bam (cdc loai
rong bién va cb bién); loai bo phan rong va co,
roi chuyén phan nuéc c6 tdo sang mot lo nhua
khac. Loc va rira miu bing nuéc bién qua bo



sang c6 kich thuéc thd tu nhu sau: 900, 250,
125, 63, 32, 20 pum, khong giit lai cac phan vat
chat trén sang loc 250 pm va 125 pm. Sau doé,
rta mau nhanh bing nudc ngot réi nhudm
Calco-fluo White.

b. Nghién citu hinh thdi bdang kinh hién vi
quang hoc (KHVQH)

Thanh phan loai tdo Hai roi c6 vo song day
dugc dinh loai va sip xép theo tai liéu cla
Fukuyo (1981), Faust (1990, 1993a, 1993b,
1994, 1997), Morton (1998), Faust va cs.
(1999), Grzebyk va cs. (1998), Faust va
Gulledge (2002), Larsen va Nguyen (2004),
Mohammad-Noor va cs. (2007), Faust va cs.
(2008). S dung kinh hién vi Leica DMLB vé6i
pha tuong phan va huynh quang cé do phong dai
tr 100-1.000 14n dé quan sét va dinh loai t€ bao.
St dung mdy ghi hinh k§y thuat s6 dé chup éanh.
Céc hinh dnh minh hoa dugc xir 1y bang phan
mém Adobe Photoshop CS2 9.0.

c. Nghién citu hinh thdi bang kinh hién vi dién

e quét (KHVDTQ) (Scan Electron

Microscope - SEM)

Pé xem cau triic chi tiét cha bé mit t€ bao
va su sdp x&p cdc tdm vO, mau vat phai duoc
quan sit bing kinh hién vi dién tir quét (DTQ).
Maiu vat tu nhién duoc quan sat dudi kinh hién
vi quang hoc hoic huynh quang dé xac dinh doi
tugng can quét. Sau khi chon mau vat, cho mot
giot mau vao gitta trung tam mang loc cac-bon
c6 duong kinh 16 5 pm. Dung nudc cét rira sach
mudi nhiéu 1an trén mang loc va mau vat. Dung
con c¢6 nong do tir thap dén cao dan theo thi tu:
15, 30, 50, 70, 90% dé 1am mat nuGc. Cubi cling
1am kho méu bing cén tuyét doi 99,99%. O mbi
do con, mau vat duoc ngam tir 5 - 10 phut. Sau
d6, mang loc ¢6 chita mau vat duoc dan trén
mot d€ nhom hoac dé€ nhua da cé san mang keo
céc-bon c6 duong kinh tuong tu véi mang loc.
Phli miu bang vang hodc cédc-bon, sau dé dat
méu vao kinh dé quét. St dung kinh hién vi dién
tr JEOL JSM-5410 LV (Vién 69, B6 Tu Lénh
Bio vé Lang Cht Tich H6 Chi Minh) dé quan
sat mau.

II. KET QUA NGHIEN CUU

Sau day la phan mo ta nam loai tao Hai roi
lan dau tién dugc ghi nhan cho khu hé tao Hai
roi song day cua Viét Nam.

1. Prorocentrum maculosum Faust, 1993

(hinh 1)

Tén dong vdt: Exuviaella maculosum
(Faust) McLachlan, Boalch et Jahn 1997

Tai liéu: Faust, 1993b: p. 410, figs. 1-2;
McLachlan va cs., 1997: p. 44; Faust va
Gulledge, 2002: p. 61, pl. 44, figs. 1-6.

Mo td: T€E bao c6 dang hinh tring véi chiéu
dai 45 - 50 pm, chiéu rong 35 - 40 pm. Phan
dau t&€ bao thon, rong phan gita va cudi t€ bao
(hinh 1le-g). Bé mat vo thd rdp véi nhiéu 10,
ngoai trit & trung tam t€ bao (hinh 1 c-d). Mép
vo 12 mot go ndi rat rd chay vong quanh t€ bao.
L6 mép phan bd déu & mép t€ bao trén ca vo
phai va vo trai (hinh 1h). Phan dinh cta vo phai
¢6 mot chd 16m vao dang hinh chit V, d6i xing
(hinh 1a, b va e). Hat tao bot nim & trung tam
(hinh 1a vab).

Hinh 1. Prorocentrum maculosum Faust 1993

Ghi chu: (a, b). hinh dang t€ bao, cho thay hat tao bot
o trung tam t€ bao (mdi tén); (c, e). hinh dang t&€ bao
nhin tir vo phai, v6i nhiéu 16 nho; (d, g). hinh dang t&€
bao nhin tir vo tréi; (h). vo trdi cho thdy 16 mép t€ bao
(dau mdi tén). Cac hinh a, b, ¢, d va h chup dudi
KHVQH; cic hinh e va g chup duéi KHVDTQ;
thude ti 1&: 10 pm cho tat ca cdc hinh.

Sinh thdi va phdn bé: P. maculosum 1an
dau tién dugc phat hién & dao Twin, Belize
thuoc viing bién Ca-ri-bé. Loai nay bam trén céc
vat vun (d4, san ho chét) trén nén day [3]. O
Viét Nam loai nay dugc tim thdy trén rong
Padina va Sargassum & vinh Cam Ranh (tinh
Khanh Hoa).

Thdo ludn: P. maculosum rat giong voéi
P. lima vé hinh dang va kich thudc; ca hai loai
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déu c6 16 mép. Tuy vay, c6 thé dua vao dic
diém bé mat vo dé phan biét P. maculosum va
P. lima. Bé mit vé cta P. maculosum hoi tho,
¢6 nhiéu 106, trong khi d6 bé mat vo cua P. lima
rat min, c6 rat it 16.

Déc t6'hoc: Loai nay c6 thé san sinh ra a-xit
0-ka-da-ic, gay ngo doc dang DSP & ving bién
Ca-ri-be [17].

2. Prorocentrum arenarium Faust 1994

(hinh 2)

Tai liéu: Faust, 1994: p. 759, figs. 14-21;
Faust va Gulledge, 2002: p. 54, pl. 37, figs. 1-6;
Grzebyk va cs., 1998: p. 1059, figs. 1-3;
Mohammad-Noor va cs., 2007: p. 633, figs. 2a-
j» 13a-b.

Mo td: TE bao ¢6 dang hinh cdu, véi duong
kinh 33 - 38 pm. Bé mat vO min véGi nhiéu 16,
phén trung tam vo khong ¢6 16 (hinh 2a - b). Lo
c6 dang hinh qua than dai khoang 0,4 - 0,5 um
(hinh 2c), ¢6 tir 75 - 90 16 trén mdi vo. L6 mép
dai, phan b6 déu trén moi vién vo (hinh 2e), cé
tlr 55 - 62 16 trén mdi vo. Phin dinh cta vo phai
¢6 chd 10m vao hinh chit V (hinh 2d).

Sinh thdi va phdn bo: P. arenarium dugc
phét hién trén bé mat ciat min, manh san ho &
viing ddo Carrie Bow, Belize [4], trén rong bién,
& dao Europa (Phdp) tay Nam An Do Duong
(10, 16], ddo Sabah - Ma-lai-xi-a [13]. O Viét
Nam, loai nay dugc tim thdy trén rong bién
Padina, Sargassum, Galaxaura 6 dao Son Ca

thudc quan dao Trudng Sa va vinh Nha Trang
(tinh Khanh Hoa).

Thdo ludn: Két qua phan tich mau vat cia
ching to6i vé hinh théi, kich thudc cta t€ bao,
hinh dang, kich thudc cua 16 trén bé mat va 16

mép té€ bao phu hop véi mo ta goc vé P.
arenarium cua Faust (1994) [4]. Tuy nhién, c6
mot s6 dic diém trong nghién citu nay khéc véi
mo ta vé loai P. arenarium truéc day cua
Grzebyk va cs. (1998) [10], Mohammad-Noor
va c¢s. (2007) [13] dugc trinh bay trong bang 1.

Hinh 2. Prorocentrum arenarium Faust 1994

Ghi chii: (a, b). hinh dang t€ bao nhin tit vo phai, cho
thay cau tric 16 vo, 16 mép; (c). hinh dang 16 bé mat
vO (dau miii tén); (d). nhin tr vo phai, cho thdy phan
dinh ¢6 chd 16m vao 6 ving roi (miii tén); (e). nhin tir
vO trdi cho thay 16 mép (ddu mii tén). Céc hinh a, b
va d: chup du6éi KHVQH; cic hinh c va e: chup duéi
KHVDTQ).

Doc t6: Loai P. arenarium c6 thé san sinh ra
a-xit 0-ka-da-ic [16]. K&t qua nghién ctiu méi
day cho thdy P. arenarium v6i mat do 23 t€
bao/ml da gay chét dén 90% quan thé Artemia
franciscana [13].

Bdng 1

So sanh mét s6 dac diém hinh thai cua loai Prorocentrum arenarium
(L: chiéu dai; W: chiéu rong; D: dudng kinh)

Pic diém Nghién ctru nay Cac nghién ctiru khac
N < 1 Tron, D: 30 - 32 [4].
;Ilm,h d*{ngtﬁ“l‘)}“‘:h D: 33 - 38 Tron, D: 36 - 42 [10].
uoc cua t€ bao (Um) Trdi xoan rong; L: 42 - 45, W 35 - 40 [13].
L6 vo 75-9016 65 - 73 16; L: 0,62, W: 0,36 [4].
Kich thuéc 16 (m) L:04-0,5 108 - 135 16; L: 0,3 - 0,7, W: 0,1 - 0,4 [13].
- 3 50 - 5716 [4].
L6 mép 55-6216 0ol %1]3].
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3. Prorocentrum sculptile Faust 1994 (hinh 3)

Tai liéu: Faust, 1994: p. 757, figs. 8-13;
Mohammad-Noor va cs., 2007: p. 653, figs. 11a-j.

Hinh 3. Prorocentrum sculptile Faust 1994
Ghi chii: (a). hinh dang t€ bao nhin tir vo phai, phan
dinh ¢6 chd 16m hinh chit V (miii tén); (b). nhin tir vd
tréi; (c, d). cau triic 16 bé mat vo t&€ bao, cho thay c6 2
loai 16, 16 ¢6 kich thudc 16n (miii tén) va 16 nho nam
bén trong nim tron (ddu mii tén). Hinh chup dudi
KHVDTQ.

Mo ta: T€ bao c6 hinh trai xoan rong, ca hai
mat vo hoi 16i. Chiéu dai t€ bao khoang 35-40
pm, rong 32-35 pm (hinh 3a va b). Bé mat vo
min c6 nhi€u 16 nho, ¢6 hai loai 16 khac nhau.
Loai 16 ndm bén trong nim tron va mot s6 16
nam bén ngoai, kich thudc cua 16 rat khac nhau
(hinh 3¢ va d). Phan dinh ctia vé phai c6 mot
ch6 16m sau dang hinh chit V, khong doi xing,
bén trong c6 mot go mong (hinh 3a).

Sinh thdi va phdn bo: P. sculptile dugc tim
thay 1an dau tién trén nén ddy cit & dao Carrie
Bow, Belize [4]. Loai nay cling duoc tim thay
trén cdc loai cd bién, rong bién Padina spp. va
Sargassum spp. ¢ cac dao trong vinh Sepanggar,
Ma-lai-xi-a [13]. O Viét Nam, loai ndy duoc tim
thdy ldn dau tién trén cdc rong bién Padina,
Sargassum, Dictyota & dao Song Tl thudc quan
dao Truong Sa va vinh Nha Trang (tinh
Khanh Hoa).

Thdo ludn: P. sculptile rat dé nham 1an véi
P. emarginatum khi quan sit duéi kinh hién vi
quang hoc, bdi vi & phan dinh vo phai cta ca hai
loai déu c6 phéan 16m vao dang hinh chit V khong
doi xiing, bén trong c6 mot g mong. Tuy nhién,
cac 16 trén bé mat vo cla P. emarginatum sap
x€p theo dang toa tia, khac v6i P. sculptile. Dué6i
kinh hién vi dién tir quét, c6 thé phan biét hai loai
nay rat dé dang. Bé mat vo cua P. sculptile 6 rét
nhiéu 16 tron hoac dai va 16m sau vao trong nim,
nguoc lai cdc 16 cta P. emarginatum tron, nhod
vGi bé mat vo rat min. Kich thuée cta 2 loai nay
tuong duong nhau, sai khac khong déng ké; khac
nhau chil yéu 12 kiéu 16 va cich sip xép. Nhiing
dac diém clia miu vat ching toi pht hop véi mo
ta cua Faust (1994) [4].

DPoc to: P. sculptile khong gay doc doi véi
quan thé Artemia franciscana [13].

Faust 1997

4. Prorocentrum
(hinh 4)

tropicalis

Hinh 4. Prorocentrum tropicalis Faust 1997

Ghi chii: (a, c, ). hinh dang t€ bao nhin tir vo phai
cho thdy dai mép vo rat tho (a va e, ddu mdi tén), hat
tao bot nim ¢ trung tam (¢, mii tén); (b, g). nhin tir
vo trdi, dai mép vo rat tho (ddu miii tén); (d, i). cau
tric 16 bé mat vo (ddu miii tén); (h). cAu tric ving
roi, dudng vién quanh ving roi tho (miii tén). Cac
hinh a-d: chup duéi KHVQH; céc hinh e-i: chup duéi
KHV DTQ.
Tai liéu: Faust, 1997: p. 851, figs. 7-12.

Mo td: Nhin tir mat vo, t€ bao cé dang hinh
triing, phan giita t€ bao hoi rong (hinh 4a).
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Chiéu dai khoang 45 - 50 pm, chiéu rong 40 -
45 pm. Bé mat vo tho rap v6i nhiu 16 nho,
ngoai trir phan trung tdm vo (hinh 4d va e). Cac
16 nhé nay nam 16m bén trong nim sau c6 dang
hinh tron (hinh 4e). Vién mép vo rét tho (hinh
4e va g). T€ bao khong c6 hang 16 mép. Hat tao
bot ndm ¢ trung tam t€ bao (hinh 4c¢). Vo phai
c6 mot chd 16m sau ¢6 dang hinh chit V, viing
roi c6 céu tric giong nhu cd 4o véi dudng vién
rat tho (hinh 4e va h).

Sinh thdi va phdn bé: P. tropicalis 1an dau
tién duoc phat hién & ving bién Belize. O Viét
Nam, loai nay dugc phét hién & vinh Nha Trang
va ddo Son Ca thudc quan dao Truong Sa (tinh
Khanh Hoa), ving triéu My Hoa (tinh Ninh
Thuan), thuong bam trén rong Acanthophora,
Sargassum, Padina, Hypnea.

Pdéc to: Doc t6 cua loai nay chua biét [5].

5. Prorocentrum faustine Morton 1998

(hinh 5)

Tai liéu: Morton, 1998: p. 566, figs. 1 - 4;
Faust va Gulledge, 2002: p. 58, pl. 41, figs. 1 -
4; Mohammad-Noor va cs., 2007: p. 641, figs.
Sa-1i.

Mo ta: T€ bao thon dai, hoi tron & phan sau
vGi chiéu dai 50 - 56 pm, chiéu rong 42 - 46 um
(hinh 5a). Bé mat vo t€ bao hoi tho rdp v6i nhiéu
16 nho, hinh tron (hinh 5d - h). C4c 16 nho nam
1dom bén trong nim tron, can (hinh 5i). Phan
trung tam vo khong c6 16. Phan dinh cua vo phai
¢6 moét chd 16m vao dang hinh chit V ddi xing
(hinh 5c).

Sinh thdi va phdn bo: P. faustiae dugc phat
hién trén cdc loai rong trong ran san ho & dao
Heron, Uc (23,25° §; 151,55° E) [15]. Loai nay
cling dugc phat hién trén rong Sargassum spp. 0
dao Mantanani va Tunku Abdul Rahman phia
tay dao Sabah, Ma-lai-xi-a [13]. O Viét Nam,
lan dau tién loai nay dugc tim thdy trén rong
bién Padina sp. O hon Ria, vinh Nha Trang
(tinh Khanh Hoa).

Thdo ludn: So sanh vGi mo ta cua Morton
(1998), P. faustiae trong nghién ciu nay co
kich thudc 16n hon (dai 43 - 49 pm, rong 38 - 42
um). Loai ndy & viing bién Ma-lai-xi-a c6 kich
thudce 16n hon so véi mau vat clia ching toi (dai
45 - 60 pm, rong 38 - 53 pm) [13]. Cic dac
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diém hinh théi khac ctia miu vat cua ching toi
phu hop v6i mo ta ciia Morton (1998) [15],
Mohammad-Noor va cs. (2007) [13].

Hinh 5. Prorocentrum faustiae Morton 1998

Ghi chii: (a, d, g). hinh dang t€ bao nhin tir v phai,
cho thdy phan 16m hinh chit V (mdi tén); (b, €, h).
nhin tir vo trai; (c). cAu tric ving roi, 16 bé mat vo
(ddu mii tén); (i): cAu tric 16 bé mit vo (ddu miii
tén). C4c hinh a, b, d va e: chup duéi KHVQH; - cac
hinhc, g, h va i: chup du6i KHVDTQ.

Doc to: P. faustiae c6 thé san sinh axit 6-ka-
da-ic (OA) va dan xuat cua né Ia
dinophysistoxin-1 (DTX-1) [15].

Loi cam on: Cong trinh nay dugc su tai trg
cia du 4n HABViet va dé tai trong diém cép
Nha nuéc, ma s6 KC.09.03/06-10.
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FIVE NEW SPECIES BELONGING TO THE GENUS PROROCENTRUM TO THE
FLORA OF BENTHIC DINOFLAGELLATE OF VIETNAM

HO VAN THE

SUMMARY

Five benthic dinoflagellate species of genus Prorocentrum (Dinophyta) were identified and described as
first records to benthic dinoflagellate flora in Vietnam. They are Prorocentrum maculosum, P. arenarium, P.
sculptile, P. tropicalis and P. faustiae. The specimens of these species were collected from seaweeds and
seagrasses along the coasts, Truong Sa archipelago, Vietnam. These species are distinguished by a number of
morphological characteristics: cell shape and size, surface structure and ornamentation of the valves, apical
spine, pyrenoids, nucleus and intercalary band.

Cells of P. maculosum are broadly ovate in valve view. Cells are 45-50 pm long and 35-40 pm wide. The
thecal surface is rugose with distinct scattered valve poroids. The valve margin of P. maculosum form ridge
which appears as a flange around the cell. The marginal pores are present. The right valve has a V- shaped
depression in the periflagellar area. Pyrenoid locates in the central cell.

Cells of P. arenarium are slightly circular in valve view. Cell size ranges from 33-38 um in diameter. The
thecal surface is smooth and has many poroids (75 - 90 pores per valve) except in the central area. The poroids
are kidney-shaped to oblong with an average size of 0.4-0.5 pm long. The marginal pores are present, 55-62
pores per valve. The periflagellar area is a V-shaped depression in the right valve.

Cells of P. sculptile are broadly oval in valve view. Both valves are slightly convex. The cell measures 35

- 40 pm in length and 32 - 35 pm in width. The valve surface has shallow depressions of variable shapes.
Trichocyst pores are situated in shallow depression on the valve surface. The periflagellar area on the right
valve has a deep, asymmetrical, V-shaped indentation.
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Cells of P. tropicalis are oval in valve view with the maximum width behind the middle region. Cells are

45-50 pm long and 40-45 pum wide. The thecal surface is rugose and has more poroids except in the central
region. Poroids are round, and situated in shallow depressions. The cell margin has a ledge, marginal pores
absent. The right valve has a deep, symmetrical, V-shaped indentation.

Cells of P. faustiae are slightly elongate with a round posterior end. Cells are 50 - 56 pm long, and 42 - 46

pm wide. The thecal surface is rugose and perforated with numerous small, round pores except in the central
cell. Each pore is situated in a shallow depression. The periflagellar area on the right valve has a deep,
symmetric, V-shaped indentation.

Ngay nhdn bai: 12-1-2010
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