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TOM TAT

Két qua nghién ctru da xac dinh duoc 126 loai thuc vat phu du thudc 67 chi, 50 ho,
33 b9, 6 16p, 3 nganh. Nganh tao Long roi léch (Heterokontophyta) c6 thanh phan loai
phong phu nhét, vé6i 76 loai (chiém 60,3 % tdng s6 loai); ké tiép la nganh tao Giap
(Dinophyta) c6 46 loai (chi€ém 36,5 %); thdp nhat la nganh tdo Lam (Cyanophyta) chi
6 4 loai (chiém 3,2 %). Trong dd, bo sung méi 64 loai, 29 chi, 20 ho cho khu hé thuc
vat phtu du vinh Xuan Dai. Mat d¢ t& bao thuc vat phtu du phan bé tai cac diém thu
mau dao dong tir 1.680 + 875 dén 37.136 + 58.747 t& bao/lit, dat gid tri cao nhat tai
diém M1 (37.136 + 58.747 t& bao/lit) va thadp nhat tai diém M8 (1.680 + 875 t€ bao/lit).
Mat d6 t&€ bao thuc vat phu du 6 sy bién dong theo mua kha rd nét, dao ddng tie
924 + 1.020 dén 26.257 + 44.400 té bao/lit. Cac dot khao sat vao muia mwa, mat do

thuc vat phu du dat 6 mtec thap (924 +1.020 - 7.186 + 8.174 t€ bao/lit) va c6 xu hudng
tang cao vao ¢ cac thang muia kho (1.869 + 786 - 26.257 + 44.400 t€ bao/lit).

Tw khoa: thanh phan loai, mat d6 t€ bao, thuwe vat phu du, vinh Xuan Dai.

1. DAT VAN PE

Thuec vat phu du (TVPD) bao gdm cac loai vi tao song trdi noi trong mdi truong
nudc, la nhém sinh vat quang te duwdng st dung diép luc d€ quang hop va tong hop cac
chat hitu co, lam nguén thikc &n so cAp trong chudi thikc &n. Thye vat phu du 1a nguédn
thirc an tu nhién cho cac sinh vat tiéu thu th cadp nhw dong vat phu du, cac loai du trung
tom, cua, dong vat than mém &n loc, ca con va mot s6 loai dong vat khac. Sy phat trién
cua TVPD chiu tac dong boi nhiéu yéu t6 nhw nhiét o, dd6 man, dinh dudng, anh sang
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va dong thoi ching con bi kiém soat boi cac qua trinh vat ly nhu dong chay, dong luc
hoc va chu ky mat troi, mat trang [1]. C6 cac nghién ctru st dung cau trac va thay doi
cua quan xa TVPD dé€ danh gia hién trang hé sinh théi thuy vuc. Theo Ian va David
(2009), 6 hé sinh thai 6n dinh, bén viing, d da dang loai thuong cao, nhiéu loai thuc vat
phtu du cung cé mdt va mat do cua moi loai thap. Nguoc lai, & thuy vuc bi tac ddng boi
cac yéu t& 6 nhiém, do da dang loai giam va mat do ctia mot s6 loai cé xu hudng ting
cao [2]. Vinh Xuan Dai cé dién tich khoang 90 km? nam phia Bac tinh Phd Yén (nay la
tinh Dak Lik), phia Nam phuong Song Cau va phuong Xuan Dai, c6 toa do dia ly o
13%20°30” - 13°2930” vi d6 Bac va 109°13'00” - 109°20"30” kinh d6 Pong [3]. Nghién cttu
da dang sinh vat thay sinh, trong d6 ¢c6 TVPD ¢ vinh Xuan Dai mang y nghia quan trong
trong viéc cung cap di liéu can thiét cho cac quy hoach, bao ton, phat trién bén ving
cho thtuy viee. Nghién cttu ciia Hoang Pinh Trung, V6 Van Quy ttt dwoc thuc hién trong
2 ndm (2017 va 2018) vé thanh phan loai thuc vat phtt du ¢ vinh Xuan Dai da xac dinh
duoc 181 loai thudc 64 chi, 43 ho, 26 bd, 07 16p, 04 nganh [4]. Nghién ctru “Thanh phan
tao roi va diéu kién moéi treong ¢ vinh Xuan Dai, Nam Trung Bo Viét Nam” ctia Huynh
Thi Ngoc Duyén va cong su (2023) tién hanh trong thoi gian 2021-2022 da xac dinh duoc
73 loai tao roi 0 vinh Xuéan Dai [5]. Ttr d6 cho dén nay chwa ¢ nghién cttu nao cong bd
cap nhat bo sung vé hién trang quan xa TVPD cta vinh Xuén Dai. Bai bao nay sé gop
phan danh gia, cap nhat thanh phan loai, sinh vat lwgng, ddc diém phan bg theo khong
gian va thoi gian ctia quan xa TVPD ¢ vinh Xuan Dai ttr s6 liéu cua 07 dot khao sat dwoc
thuee hién trong hai nam (ti thang 9/2022 dén thang 9/2024).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. D6i twgng, dia di€ém va thoi gian nghién ciru

DG6i twong nghién ctru 1a thanh phan loai TVPD ¢ vinh Xuéan Dai, tinh Dak Lak. Trén
toan bd vinh Xuan Dai chon tam diém d€ diéu tra (ky hiéu tir M1 dén M8); sit dung may
GPS cam tay (Garmin GPS 78 series san xuat tai Dai Loan) d€ dinh vi nhitng vi tri thu
mau; vi tri cac diém khao sat dwoc trinh bay ¢ Bang 1 va Hinh 1. Téng 112 mau TVPD
(dinh tinh va dinh lwgng) duwoc thu thap qua 07 dot thuec dia trong thoi gian tir thang
9/2022 dén thang 09/2024. Mua kho (dot thang 3/2023, thang 6/2023, thang 03/2024, thang
7/2024) va mua mua (dot thang 9/2022; thang 9/2023 va thang 9/2024). Vi tri cac diém
khao sat dwgc trinh bay ¢ Hinh 1 va Bang 1. Cac diém 14y mau duoc lya chon sao cho ¢
thé thu duoc cac dai dién cho viing 1dy mau va tuan thu dtng theo quy trinh, quy pham
diéu tra co ban cua Uy ban Khoa hoc ky thuat, nay la B6 Khoa hoc & Coéng nghé ban
hanh 1981.
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Hinh 1. Ban d6 vi trf cic diém thu mau thuee vat phti du & vinh Xuan Dai
(ki hiéu M1 dén M8) Bak Lak

Bang 1. Vi tri thu mau thuc vat pht du 6 vinh Xuan Dai, tinh b3k Lk

Toa do
TT | Ky hiéu ]
Vi d6 (Bac) Kinh d¢ (Pong)
1 M1 13927'01.3"N 109°16'36.9"E
2 M2 13028'30.1"N 109°15'0.1"E
3 M3 1327'22.1"N 109°14'13.5"E
4 M4 13°26'10.5"N 109°14'17.3"E
5 M5 13924'12.6"N 109°14'27.3"E
6 M6 13924'35.7"N 109°15'49.2"E
7 M7 13922'40.3"N 109°1527.1"E
8 M8 13023'58.9"N 109°17'304"E
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2.2. Phuong phap thu mau
2.2.1. Phuwong phap ngoai thuc dia

Mau thuc vat phu du dugc thu va phan tich theo huéng dan ctia Baird va cong
sw (2017) [6]. Mau dinh tinh dwoc thu béng ludi vot thue vat phu du kiéu Juday hinh
nén, c6 duong kinh miéng ludi 30 cm va kich thude mat ludi 25 um, ludi duoc kéo
khoang 50 m chiéu dai trén bé mat, vdi téc d¢ kéo trung binh 0,5 m/s. Mau dinh luong
duoc thu bang phuong phép loc 60 lit nuwde qua lwdi loc hinh chép c6 kich thwdc mat
lwdi 1a 20um. Mau dugc ¢§ dinh ngay tai hién truong bang dung dich formol

dén néng d6 cudi cting 1a 5% va bao quan trong bong t&i dé€ phan tich sau nay. Mau thu
duoc danh dau, ghi chti gom ngay gid thu mau, ky hiéu va dia diém thu mau trén nhan.

2.2.2. Phwong phap phan tich mau va xt 1y s6 liéu

Mau duoc dé lang tir 12 - 24 gid sau khi dua vé phong thi nghiém. Mau dinh
luong dé lang trong dng dong 48 gid, sau d6 lam cd ddc con lai khoang 25 ml. Mat do t&
bao trong 1 ml mau duoc xac dinh bang budng dém Sedgewick Rafter theo phwrong phap
cua Sournia (1978) [7]. Tién hanh dinh loai thanh phan loai thye vat phu du dya vao dac
diém hinh thai va cac dac trung phan phu dwoc quan sat dudi kinh hién vi quang hoc
LEICA-DMIL (Dttc) ¢ cac do phong dai khac nhau theo céc tai liéu ctia cac tac gia trong
va ngoai nudc: Treong Ngoc An (1993) [8], Tiéu Bao Thanh Tri (1960) [9], Graham &
Bronikovsky (1944) [10], Sournia (1978, 1986) [11, 12], Shirota (1966) [13], Tomas (1997)
[14], Taylor (1976) [15]. Danh phap va sép x€p cac bac phan loai dwgc cap nhat theo
Guiry & Guiry (2024) [16]. Cac s6 liéu dugc xtt Iy bang cac phuong phap thong ké sinh
hoc, dugc thuc hién trén phan mém Excel 2017 va SPSS (phién ban 20.0 cho Windows).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Danh luc va c4u tric thanh phin loai

Da xac dinh dwoc 126 loai thudc 67 chi, 50 ho, 33 b9, 6 16p, 3 nganh tao & vinh
Xuan Dai. Trong d6, nganh tao Long roi 1éch (Heterokontophyta) c¢6 thanh phéan loai
phong pha nhét, véi 76 loai (chiém 60,3 % tong so loai); k€ tiép la nganh tao Giap
(Dinophyta) c6 46 loai (chiém 36,5 %). Thap nhat 1a nganh tao Lam (Cyanophyta) chi ¢
4 ]oai (chiém 3,2 %) (Bang 2). So sanh vdi cong bd ctia Vo Van Quy va Hoang Dinh Trung
(2018) [4], két qua nghién cttu nay co s6 luwgng loai thuc vat phu du ghi nhéan it hon 55
loai; tuy nhién, s da dang ctia cac bac taxon lai cao hon.
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Bang 2. Danh luc thanh phan loai Thyc vat phtt du ¢ vinh Xuan Dai

Vi tri 18y miu

TT Tén khoa hoc M MIM|IM|M MM | M
1 2 3 4 5 6 7 8

Nganh CYANOPHYTA
Lép Cyanophyceae
B0 Oscillatoriales

Ho Microcoleaceae

1 Lyngbya sp. + |+ |+ |+ ]+ ] o+
Trichodesmium erythraeum Ehrenberg ex Gomont, 1892 - - + - + | + + -
Ho Oscillatoriaceae
3 Oscillatoria spl + + |+ - + | + + | -
4 Oscillatoria sp2 + + + + + - + +
Nganh HETEROKONTOPHYTA
Lép Dictyochophyceae
B§ Dictyochales
Ho Dictyochaceae
5 Dictyocha fibula Ehrenberg 1839 + + + | + + | + -
6 Octactis octonaria (Ehrenberg) Hovasse, 1946 - - -+ |+ |+

Lop Bacillariophyceae
B0 Bacillariales

Ho Bacillariaceae

7 | Bacillaria paxillifera (O.F Miiller) T.Marsson, 1901 -+ |+ + |+ + | +
8 Nitzschia closterium (Ehrenberg) W.Smith, 1853 + | -] - + |+ | - +
9 Nitzschia incurva Grunow, 1878 + | + + + + | - +
10 | Nitzschia longissima (Brébisson) Ralfs, 1861 + |+ - -] |+ +
11 | Nitzschia sigma (Kiitzing) W.Smith, 1853 + |+ |+ ]+ |+ |+ +
12 | Pseudo-nitzschia sp. - - - - + -
B Licmophorales
Ho Licmophoraceae
13 | Licmophora abbreviata C.Agardh, 1831 -+ + |+ |+ + |+ |+
B Lyrellales
Ho Lyrellaceae
14 | Lyrella robertsiana (Greville) D.G.Mann, 1990 - -] - - + - + -
Bo6 Naviculales
Ho Diploneidaceae
15 | Diploneis sp. + + + - R - _
Ho Naviculaceae
16 | Gyrosigma balticum (Ehrenberg) Rabenhorst, 1853 + + o+ |+ ]+ |+ -+
17 | Pinnunavis yarrensis (Grunow) H.Okuno, 1975 -] - - - -] -
18 | Trachyneis aspera (Ehrenberg) Cleve, 1894 - - | - -+ - + | -
19 | Trachyneis sp. - - - - - + | - -

Ho Plagiotropidaceae
20 | Meuniera membranacea (Cleve) P.C.Silva, 1996 -+ |+ |+
Ho Pleurosigmataceae

Pleurosigma aestuarii (Brébisson ex Kiitzing) W.Smith,

2L 1 1853 T e R A
22 | Pleurosigma affine Grunow, 1880 + ]+ -+ + | -
23 | Pleurosigma angulatum (J.T.Quekett) W.Smith, 1852 + + 1+ -+ -
24 | Pleurosigma elongatum W.Smith, 1852 + |+ |+ +H ]+ ]+ - +
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Vi tri 1dy miu
TT Tén khoa hoc M MI MMM MMM
1 2 3 4 5 6 7 8

Bo Rhabdonematales
Ho Grammatophoraceae

25 | Grammatophora oceanica Ehrenberg, 1840 - - - - L e R
Ho Tabellariaceae
26 | Asterionella notata Grunow ex Van Heurck, 1881 + 1 -1+ - S I

B Rhaphoneidales
Ho Asterionellopsidaceae

27 | Asterionellopsis glacialis (Castracane) Round, 1990 - - - - |+ - + | +
B0 Striatellales

Ho Striatellaceae
28 | Striatella unipunctata (Lyngbye) C.Agardh, 1832 + S L I T e

B0 Surirellales
Ho Entomoneidaceae

29 | Entomoneis alata (Ehrenberg) Ehrenberg, 1845 -+ + ]+ + |+ |+ |+
Ho Surirellaceae

30 | Campylodiscus biangulatus Greville, 1862 -+ -]+ + |+ -+

31 | Campylodiscus kittonianus Greville, 1860 - -+ + | - - - -

B0 Thalassionematales
Ho Thalassionemataceae
Thalassionema frauenfeldii (Grunow) Tempere &
32 - - - - - - + | -
Peragallo, 1910

Thalassionema nitzschioides (Grunow) Mereschkowsky,

33 1900 + |+ o+ |+ + |+ +
Bo Thalassiophysales

Ho Catenulaceae
34 | Amphora laevis W.Gregory, 1857 S I e 5 S e e
35 | Amphora sp.

Lép Coscinodiscophyceae
B¢ Asterolamprales

Ho Asterolampraceae
36 | Asteromphalus cleveanus Grunow, 1876 + | -+ |+ |- +
37 | Asteromphalus flabellatus (Brébisson) Greville, 1859 - | - - | - -+ |+

38 | Asteromphalus sp. - - - - - - - -
B0 Corethrales

Ho Corethraceae
39 | Corethron hystrix Hensen, 1887 - - - - - - + | -
Bo Coscinodiscales

Ho Coscinodiscaceae

40 | Coscinodiscus jonesianus (Greville) Ostenfeld, 1915 + | + + |+ |+ +

41 | Coscinodiscus radiatus Ehrenberg, 1841 + |+ |+ |+ + |+ +
42 | Coscinodiscus sp. + | + + | 4+ + + | - -
43 | Coscinodiscus thorii Pavillard, 1925 + + | + |+ |+ + +
44 | Palmerina hardmaniana (Greville) G.R.Hasle, 1996 - - |+ - + - -

Ho Heliopeltaceae

45 | Actinoptychus senarius (Ehrenberg) Ehrenberg, 1843 -+ ]+ + |+ - -
46 | Actinoptychus sp. e O T I I -

Bo Melosirales
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Vi tri 1dy miu
TT Tén khoa hoc M MI MMM MMM
1 2 3 4 5 6 7 8

Ho Melosiraceae
47 | Melosira nummuloides C.Agardh, 1824 + + | + - + + | + +
B0 Paraliales

Ho Paraliaceae
48 | Paralia sulcata (Ehrenberg) Cleve, 1873 + + |+ |+ + | - + +
B0 Rhizosoleniales

Ho Rhizosoleniaceae

49 | Guinardia flaccida (Castracane) H.Peragallo, 1892 + | - + |+ |+
50 | Guinardia striata (Stolterfoth) Hasle, 1996 + | - + |+ |+ |+ -
51 | Pseudosolenia calcar-avis (Schultze) B.G.Sundstrom 1986 | - - + +
52 | Rhizosolenia bergonii H.Peragallo, 1892 - - - - -+ - -
53 | Rhizosolenia imbricata Brightwell, 1858 - - - - + | +
54 | Sundstroemia setigera (Brightwell) Medlin, 2021 - - - + |+ |+ |+
B0 Stellarimales
Ho Trigoniumaceae
55 | Trigonium arcticum (Brightwell) Cleve, 1868 - + -+ | - + | - +
Lop Mediophyceae
Bo Ardissoneales
Ho Ardissoneaceae
56 | Climacosphenia moniligera Ehrenberg, 1843 - -+ - + - + -
Synedrosphenia crystallina (C.Agardh) Lobban &
> A}{c,hworti, zozzry (e Awarcy S A A A A A A B
B¢ Biddulphiales
Ho Biddulphiaceae
58 | Biddulphia azorica Pavillard, 1908 - - - + - +
59 | Biddulphia biddulphiana (J.E.Smith) Boyer, 1900 - -+ + |+ - -
Bo Chaetocerotales
Ho Chaetocerotaceae
60 | Chaetoceros affinis Lauder, 1864 - - I - - + | o+ +
61 | Chaetoceros curvisetus Cleve, 1889 + + | - + + | + + | +
62 | Chaetoceros decipiens Cleve, 1873 + | - - - + 1+ + | +
63 | Chaetoceros diversus Cleve, 1873 - - + |+ + |+ +
64 | Chaetoceros lorenzianus Grunow, 1863 + + | - + + + |+ |+
65 | Chaetoceros pelagicus P.T. Cleve, 1873 + + | + + + | - + | +
66 | Chaetoceros pseudocurvisetus Mangin, 1910 + |+ |+ - + + | -
67 | Chaetoceros sp. + + + | + + + | + +

Ho Leptocylindraceae

68 | Leptocylindrus danicus Cleve, 1889 + | - - e N
Bo Eupodiscales

Ho Odontellaceae

69 | Odontella obtusa Kiitzing, 1844 - - -+ + 1 - -1 -

Ho Parodontellaceae

Trieres mobiliensis (Bailey) Ashworth & E.C.Theriot,

70 2013 - + - + + | + + +

Bo Hemiaulales

Ho Hemiaulaceae

71 Cerataulina sp. - - - - - - - -
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Vi tri 1dy miu

TT Tén khoa hoc M MI MMM MMM

1 (2|3 |4 |5]|6 /|78
72 | Eucampia biconcava (Cleve) C.E.H.Ostenfeld, 1903 + - - + +
73 | Hemiaulus sinensis Greville, 1865 - + - + | - - - +

Bo Lithodesmiales
Ho Lithodesmiaceae

74 | Ditylum brightwellii (T.West) Grunow, 1885 - -] - + |+t + |+
75 | Helicotheca tamesis (Shrubsole) M.Ricard, 1987 + |+ |+ |+ + | + | + +

B0 Probosciales

Ho Probosciaceae
76 | Proboscia alata (Brightwell) Sundstrom, 1986 - + - + |+ - + |+
B§ Stephanodiscales

Ho Stephanodiscaceae
77 | Cyclotella sp. + tl+lF ] F
Bo Thalassiosirales

Ho Lauderiaceae

78 | Lauderia annulata Cleve, 1873 - - - -+ + | + +
Ho Skeletonemataceae
79 | Skeletonema costatum (Greville) Cleve, 1873 NN

Ho Thalassiosiraceae

Planktoniella blanda (A.W F.Schmidt) Syvertsen &
80 T I i D R
Hasle, 1993

Nganh DINOPHYTA
Lop Dinophyceae
B¢ Dinophysales
Ho Amphisoleniaceae
81 | Amphisolenia bidentata B.Schréder, 1900 -] - - - - - S
Ho Dinophysaceae
82 | Dinophysis caudata Kent, 1881 + - - - + + + +
83 | Dinophysis doryphora (F.Stein) T.H.Abé, 1967 -] - - -+ R
84 | Dinophysis rapa (Stein) T.H.Abé, 1967 - - - - - N R
85 | Dinophysis rotundata Claparede & Lachmann, 1859 - | - - -+ -+ |+
86 | Dinophysis rudgei G.Murray & Whitting, 1899 - - - - - [ +
87 | Ornithocercus heteroporus Kofoid, 1907 - - - - - I +

88 | Ornithocercus magnificus F.Stein, 1883 - - - - - - - -

Ornithocercus thumii (A.W.F.Schmidt) Kofoid &
89 - - - - + | - | - +
Skogsberg, 1928

B Gonyaulacales

Ho Ceratiaceae

90 | Tripos falcatus (Kofoid) F.Gomez, 2013 - - | - - - N I
91 | Tripos furca (Ehrenberg) F.Gémez, 2013 - - + | + + + | + +
92 | Tripos fusus (Ehrenberg) F.Gomez, 2013 + - -+ - + |+
93 | Tripos gallicus (Kofoid) F.Gémez, 2021 - - - - - -+ |+
94 | Tripos massiliensis (Gourret) F.Gémez, 2021 - | - - - + | - - -
95 | Tripos muelleri Bory, 1826 - - - -+ ] - + +
96 | Tripos setaceus (Jergesen) F.Gomez, 2013 - - -l -] - - - -
97 | Tripos teres (Kofoid) F.Gomez, 2013 - - - + + + | + +
98 | Tripos trichoceros (Ehrenberg) Gémez, 2013 - - N B I S

Ho Gonyaulacaceae

46



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué

Tap 33, S6 2 (2026) ISSN: 2354-0842
Vi tri 1dy miu
TT Tén khoa hoc M MI MMM MMM
1 /(2|3 |4 [5]|6]|7]|8

99 | Gonyaulax digitalis (Pouchet) Kofoid, 1911 - -l - -+ - + | -

100 Gonyaulax spinifera (Claparéde & Lachmann) Diesing, R I R B N L.
1866
Ho Protoceratiaceae

101 | Ceratocorys horrida Stein, 1883 - - - - + - - -
Ho Pyrocystaceae

102 | Pyrophacus steinii (Schiller) Wall & Dale, 1971 + |+ |+ ||+ |+ - +

Bo Gymnodiniales

Ho Gymnodiniaceae
103 | Gymnodinium sp. I - -] -
B0 Peridiniales

Ho Peridiniaceae
104 | Peridinium quinguecorne T.H.Abé, 1927 S S B o A R B
105 | Peridinium sp. + |+ |+ |+ | + | + - -

Ho Podolampadaceae
106 | Podolampas bipes F.Stein, 1883 -] - - - - - - R
107 | Podolampas palmipes Stein, 1883 - - - - - - - -

Ho Protoperidiniaceae

Diplopelta asymmetrica (Mangin) M.Lebour ex Balech,

108 1988 + + + + + + + +

109 | Diplopsalis lenticula Bergh, 1881 - + - o e N

110 | Protoperidinium crassipes (Kofoid) Balech, 1974 - - - - - - - | -

111 | Protoperidinium depressum (Bailey) Balech, 1974 + -1+ - 1- - - |-

112 | Protoperidinium divergens (Ehrenberg) Balech, 1974 -+ - -+ - + |+

113 | Protoperidinium excentricum (Paulsen) Balech, 1974 + | - -+ |+ - - -

114 | Protoperidinium oceanicum (Vanhoffen) Balech, 1974 + o+ |+ |+ |+

115 | Protoperidinium ovum (J.Schiller) Balech, 1974 - - + | +

116 Protoperidinium pacificum (Kofoid & J.R.Michener) N I O I R R
F.].R.Taylor & Balech, 1988

117 | Protoperidinium pellucidum Bergh, 1882 S e +

118 | Protoperidinium roseum (Paulsen) Balech, 1974 - - + - + |+ |+ -

119 | Protoperidinium sp. - |- + - - - |- -

120 Protoperidinium sphaeroides (P.A.Dangeard) Balech, ) ) ) ) ) N
1974

121 | Protoperidinium steinii (Jorgensen) Balech, 1974 + -+ |- + | - - -
Protoperidinium subinerme (Paulsen) A.R.Loeblich III,

122 + + + - + - - -
1969

123 | Protoperidinium thulesense (Balech) Balech, 1974 + + |+ |+ |+ + | +

B0 Prorocentrales

Ho Prorocentraceae

124 | Prorocentrum mexicanum Osorio-Tafall, 1942 + + + +

125 | Prorocentrum micans Ehrenberg, 1834 - - + -

126 | Prorocentrum sigmoides Bohm, 1933 - - - - - - - -

Tong cong: 52 | 54 | 62 | 63 | 90 | 71 | 81 | 80
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Béang 3. C4u trac thanh phan loai cua Thuc vat phu du vinh Xuan Pai

Ty 16 Ty 16 Ty 16
Stt Nginh Lop |Bo| Y €| Ho| Y'¢| chi | Y€ Loai | Ty18%
% % %
1 Cyanophyta 1 1] 30| 2] 40| 3 | 45 | 4 3,2
(tdo Lam)
o | Heterokontophyta |\ ool gy o 1 s | 7a0 | 50 | 746 | 76 | 603
(T4o long roi léch)
Dinophyta
3 b 1 | 5] 15211220 | 14 | 209 | 46 | 365
(tdo Giap)
Téng SO 6 | 33 |100,0| 50 [ 1000 | 67 | 1000 | 126 | 100,0

Vé bic bg: Trong tong s6 33 b, nganh tao Long roi léch (Heterokontophyta) co 27
bd (chiém 81,8 %), nganh Dinophyta (Tao Giap) c6 5 b6 (chiém 15,2 %). Nganh Cyanophyta
(Tao Lam) chi c6 1 b0 (chiém 3,0 %).

Vé bic ho: Trong tdng s6 50 ho, nganh tao Long roi léch (Heterokontophyta) ¢6 37
ho (chiém 74,0 %), nganh Dinophyta (Tao Giap) ¢6 11 ho (chiém 22,0 %). Nganh Cyanophyta
(Tao Lam) chi c6 2 ho (chiém 4,0 %). Hai (02) b gom: bd Naviculales va by Gonyaulacales,
mdi bo déu c6 4 ho (chi€m 8,0 %). Hai (02) bd gom: bo Thalassiosirales va b Peridiniales, moi
bo déu c6 3 ho (chiém 6,0 %). Bay (07) bd gom: bd Oscillatoriales, bo Rhabdonematales, bo
Surirellales, bd Coscinodiscales, bd Chaetocerotales, bd Eupodiscales va bo Dinophysales, moi
b6 déu c6 2 ho (chiém 4,0 %). Hai muoi hai (22) bd con lai, mdi bd chi 6 1 ho (chiém 2,0 %).

Vé bdc chi: trong tong s6 67 chi da ghi nhan, nganh tao Long roi léch
(Heterokontophyta) c6 sd chi cao nhat, véi 50 chi (chiém 74,6 %); k€ tiép 1a nganh tao
Giap (Dinophyta) c6 14 chi (chiém 20,9 %); nganh tao Lam (Cyanophyta) chi c6 3 chi
(chiém 4,5 %).

B0 Naviculales wu thé nhat vdi 6 chi (chiém 9,0 %). Tiép dén la bd Peridiniales cd
5 chi (chiém 7,5 %). Hai (02) bd gom: bd Rhizosoleniales va bd Gonyaulacales, mdi bo
déu c6 4 chi (chiém 6,0 %). Sdu (06) bd gom: by Oscillatoriales, b Bacillariales, bd
Coscinodiscales, bo Hemiaulales, bo Thalassiosirales va b Dinophysales, mdi bd déu cb
3 chi (chiém 4,5 %). Bay (07) bd goém: bd Dictyochales, bd Rhabdonematales, bd
Surirellales, bd Ardissonneales, by Chaetocerotales va by Eupodiscales va bo
Lithodesmiales, mdi bd déu c6 2 chi (chiém 3,0 %). Muoi sau (16) bo con lai, mdi bd chi
¢4 1 chi (chiém 1,5 %).

Su da dang vé s6 lugng loai trong cac chi: Mdi chi ¢é s8 loai khac nhau, trong do
chiém wu thé nhat thudc vé chi Protoperidinium véi 13 loai (chiém 10,3 %). Tiép dén la chi
Tripos v6i 9 loai (chiém 7,1 %). Xép thwt 3 1a chi Chaetoceros c6 8 loai (chiém 6,3 %). Chi
Dinophysis ¢6 5 loai (chiém 4,0 %). Ba (03) chi gom: chi Nitzschia, chi Pleurosigma va chi
Coscinodiscus, mdi chi déu c6 4 1oai (chiém 3,2 %). Ba (03) chi gom: chi Asteromphalus, chi
Ornithocercus va chi Prorocentrum, mdi chi déu c6 3 loai (chiém 2,4 %). Muoi hai (12) chi
gom: chi Oscillatoria, chi Trachyneis, chi Campylodiscus, chi Amphora, chi Thalassionema, chi
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Actinoptychus, chi Guinardia, chi Rhizosolenia, chi Biddulphia, chi Gonyaulax, chi Peridinium
va chi Podolampas, mdi chi déu cé 2 loai (chiém 1,6 %). B&n muwoi 1am (45) chi chi ghi
nhan duoc 1 loai (chiém 0,8 %).

Vé bdc lodi: nganh tao Long roi léch (Heterokontophyta) c thanh phan loai phong
pht nhat, véi 76 loai (chiém ty 18 60,3 %); k€ tiép la nganh tao Gidp (Dinophyta) c6 46 loai,
(chiém 36,5 %) va thap nhat la nganh tao Lam (Cyanophyta) chi c6 4 loai (chiém 3,2 %).

B0 Peridiniales la bd c¢6 s6 loai cao hon cac bd khéac véi 20 loai (chiém 15,9 %).
Xép thit 2 1a bd Gonyaulacales ¢6 13 loai (chiém 10,3 %). K& tiép 1a bd Naviculales c¢6 10
loai (chiém 7,9 %). Hai (02) bo gom: bo Chaetocerotales va bo Dinophysales, mdi bo déu
6 9 loai (chiém 7,1 %). Bd Coscinodiscales c6 7 loai (chiém 9,56 %). Hai (02) bd gom: bd
Bacillariales va bd Rhizosoleniales, mdi bd déu c6 6 loai (chiém 4,7 %). Bd Oscillatoriales
c6 4 loai (chiém 3,2 %). Bon (04) bd goém: bd Asterolamprales, b Hemiaulales, bd
Thalassiosirales va bd Prorocentrales, mdi bo déu cé 3 loai (chiém 2,4 %). Cac bd con lai
cotir 1 -2 loai.
3.2. Bién dong s6 lugng loai theo khong gian va thoi gian

3.2.1. Bién dfng s6 lugng loai theo khong gian

S6 legng loai thue vat phu du tai cac diém thu mau & vinh Xuan Dai it bién dong,
dao dong tir 26 + 2 dén 44 + 9 loai. Trong d6, diém M5 c6 s6 luong loai thuc vat phu du
cao nhat (44 + 9 loai), diém M1 c¢6 s6 luong loai thuc vat phu du thap nhat (26 + 2 loai)
(Bang 4). Két qua kiém dinh Friedman test cho thay co6 sy khéac biét c6 y nghia thong ké
vé s8 luong loai gifta cac diém thu mau (x2 = 36.38; p < 0.001). Diéu nay chiing t6 cau
triic quan xa thye vat phut du thay doi dang ké theo khong gian ctia vinh Xuan Dai. S6
lwgng loai c6 xu hudng tang tit bén trong vinh dén ra khu vyec ctra bién cé thé lién quan
dén sy thay doi ctia cac diéu kién moi truong nhu dinh dudng, trao d6i nudc do ché do
thuy triéu, toc do dong chay va su da dang cua sinh canh.

Bang 4. SO loai thye vat phu du tai cac diém thu mau & vinh Xuan Dai

5103 | Do
Thang | Thang | Thang | Thang | Thang | Thang | Thang 56 loai . ©
PTM trung | léch
09/2022 | 03/2023 | 06/2023 | 09/2023 | 03/2024 | 07/2024 | 09/2024 . o
binh | chuan
M1 24 22 27 26 27 29 25 26 2
M2 25 28 25 24 31 33 22 27 4
M3 28 24 29 28 31 33 27 29 3
M4 28 25 32 29 30 34 27 29 3
M5 47 42 55 43 44 50 27 44 9
M6 27 26 28 24 32 35 35 30 4
M7 38 41 42 42 46 48 31 41 6
M8 43 38 45 45 42 44 32 41 5

SO luong loai thuc vat phu du tai cac diém thu mau & cac dot khao sat giai doan
2022 — 2024 thap hon so vdi nghién cttu ctia ndm 2017 - 2018. Theo két qua nghién cttu ciia
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Vo6 Van Quy va Hoang Dinh Trung (2018) s6 luong loai thiee vat phtt du phan b tai cac
diém thu mau & vinh Xuan Dai dao dong tir 41 - 74 loai/diém va cé chiéu huéng giam di
qua cac dot khao sat nam 2017 - 2018. Bdi chiéu véi két qua cia Huynh Thi Ngoc Duyén
va nnk (2023) [5] da b6 sung thém 03 loai tao roi cho vinh Xuan Dai.

3.2.2. Bién dong s6 lugng loai theo thoi gian

S6 lwgng loai thye vat phu du ¢ vinh Xuan Dai it c6 bién dong theo thoi gian, dao
dong tte 71 — 86 loai/dot khao sat. Cau truc thanh phan thuce vat phtt du ¢ vinh Xuan bai
twong d6i on dinh gitra hai mua va 3 nganh tao ludn duoc ghi nhan qua cac dot khao sat,
s0 loai it c6 bién dong theo thoi gian, dao ddng tir 71 - 86 loai/dot khao sat. Tuy nhién, mot
s6 nhém tao van thé hién xu hudéng biénh dong theo muia, nganh tao Giap (Dinophyta) vao
cac dot khao sat mua mwa chiém wu thé vé s lugng so vi cac nganh tao khac, sd luong
loai gitra cac dot khao sat nhiéu nhét véi 43 loai (thang 6/2023 va thang 9/2023) va 8 loai
(thang 9/2024). Nguoc lai, Tao 16ng roi léch (Heterokontophyta) chiém wu thé vé s6 lwong
trong mua khd. Riéng nganh tao Lam c6 s6 lugng loai ghi nhan thap nhung 6n dinh va c6
xu hudng tang trong mua mua (tr 1 - 4 loai/dot khao sat) (Bang 5). Két qua kiém dinh
Wilcoxon signed-rank test cho thay s luong loai thyee vat pht du gitta mtia mwa va muia
kho ¢6 sy khac biét ¢d y nghia thong ké (W = 0; p = 0,0078 < 0,05), thé hién s loai ghi
nhan trong mtia khd cao hon so véi mila mua tai hau hét cac diém thu mau. Sy khac biét
nay c6 thé lién quan dén cac bién dong thuy van. Trong muia mua, leu lwong nude 1on
ttr cac song dd ra vinh va sy xdo tron manh ctia dong chay, thay d6i nong d6 mudi co
thé 1am gidm su 6n dinh ctia quan xa thuee vat phut du, dan dén giam sd loai ghi nhan
duoc. Nguoc lai, diéu kién thuy van on dinh hon ¢ mua kho cho phép quan xa thuec vat
phu du phat trién va da dang. Cac két qua nay phu hop véi nhiéu nghién ctu truede day
vé quan xa thiee vat phit du trong hé sinh théi viing vinh nhiét d6i, cho thay rang yéu t&
khong gian va mua vu déu déng vai tro quan trong trong viéc hinh thanh cau tric quan
xa thue vat phu du.

Bang 5. Bién dong thanh phan loai cta thye vat phu du qua cac dot khao sat 6 vinh

Xuan Dai
T Nganh Thang | Thang | Thang | Thang | Thang | Thang | Thang
T 09/2022 | 03/2023 | 06/2023 | 09/2023 | 03/2024 | 07/2024 | 09/2024
1 | Cyanophyta 4 1 4 4 1 2 4
2 | Heterokontophyta 30 53 39 37 65 67 59
3 | Dinophyta 42 12 43 43 13 14 8
Téng s6 loai 76 66 86 84 79 83 71
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3.3. Bién dong mat d¢ thuc vat phu du theo khong gian va thoi gian
3.3.1. Bién ddng mat do theo khong gian

S6 legng loai thue vat phu du tai cac diém thu mau & vinh Xuan Dai it bién dong,
dao dong tir 26 + 2 dén 44 + 9 loai. Trong d6, diém M5 c6 s6 lwong loai thyee vat phtt du
cao nhat (44 + 9 loai), diém M1 c6 s6 lwgng loai thue vat phu du thdp nhat (26 +2 loai).

Mat do té bao thyc vat phu du phan bd trong vinh Xuan Dai qua cac diém thu
mau khong chi thay ddi theo thoi gian (mtia khd va miia mwa) ma con c6 sy khac biét
dang k€ gitra cac vi tri 18y mau, dao dong tir 1.680 + 875 dén 37.136 + 58.747 t& bao/lit,
dat gia tri cao nhat tai diém M1 (37.136 + 58.747 t€ bao/lit), ti€p dén la diém M6 (19.672 +
30.218 t& bao/lit) va thdp nhat tai diém M8 (1.680 + 875 t€ bao/lit) (Bang 6). Két qua nay
thap hon so véi mat do thuc vat phu du tai vinh Xuan Dai nghién cttu ndm 2017 - 2018
(9.809 — 28.540 t& bao/lit) ctia V6 Van Quy va Hoang Pinh Trung (2018) [4].

Két qua kiém dinh Friedman test cho thdy c6 sw khac biét c6 y nghia thong ké vé
mat d6 t€ bao gitra cac diém thu mau (x2 = 14,14; p =0,0487 < 0,05). Sw khac biét biét nay
c6 thé lién quan dén cac yéu t& moi trudong hoac tac dong tai mdi vi tri diém la khong
dong nhat. Trong d6, diém M1 va M6 chiém thtt hang cao vé mat do (trung binh hang
lan lwot la 5,43 va 4,71) so voi diém M8 (hang 2,00) cho thdy cac khu vic xung quanh cac
diém M1 va M6 c6 thé chiu anh huong boi cac nguon phat thai hodc déc tinh moi treong
tai chd khac biét dang ké so vdi cac diém thu mau con lai.

3.3.2. Bién ddng mat do theo thoi gian

Két qua phan tich quan xa thyc vat phut du ¢ vinh Xuan Dai cho thdy mat do té
bao cé su bién dong khong dong déu qua cac dot khao sat, dao dong tir 924 + 1.020 dén
26.257 + 44.400 t€ bao/lit. Mat dd t€ bao bién dong theo mua kha rd nét. Tinh Pha Yén
(nay la tinh D3k L3k) c6 dic diém thoi tiét nhiét d6i gié mua, mua kho dién ra tir
thang 1 dén thang 8, trong khi muia mua kéo dai tir thang 9 dén thang 12. Nhiét do
trung binh hang nam dao dong ttr 25°C dén 28°C [3]. Trong cong bd ctia Vo Van Quy
va Hoang Dinh Trung (2018) vé mat dd t&€ bao bién dong thuc vat phu du ¢ vinh Xuan
Dai theo muia khong 16 nét, mirc do tang giam khong theo quy luat gitta cac dot khao
sat trong mua kho va mua mua. Két qua nghién ctru nay cho thdy, mat d6 ca thé trung
binh ctia thiee vat phtt du ¢ vinh Xuan Dai vao cac dot thu mau mua khd (dot thang
3/2023, thang 6/2023, thang 03/2024, thang 7/2024) cao hon so v6i mua mua (dot thang
9/2022; thang 9/2023 va thang 9/2024). Mat do ca thé trung binh cta thyce vat phtt du vinh
Xuan Dai vao mua mua ghi nhan duoc tir 924 + 1.020 dén 7.186 + 8.174 t&€ bao/lit va c6
xu hudng tang cao vao cac thang mua kho 1.869 + 786 - 26.257 + 44.400 t€ bao/lit) (Bang
6). Két qua kiém dinh bang Wilcoxon signed-rank test vé mat do thuc vat phit du gitra
mua mua va mua kho cho thdy su khac biét khong c6 y nghia thong ké (W =9; p=0.25
>0.05). Tuy nhién, mot s6 diém thu mau van thé hién su bién dong rd rét theo thoi gian,
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dién hinh nhu méat d6 cao trong mua kho tai cac diém M1 va M6, trong khi diém M7 c6
xu hudng tang mat d6 trong mua mua, do la sy gia tang dot bién vé mat do cta loai
Chaetoceros curvisetus vao mua kho va loai Chaetoceros sp. @ mua mua. So véi két qua
nghién cttu vé mat d¢ thuc vat phu du tai vinh Xuan Pai ndam 2017 - 2018 (5.702 — 55.872
t€ bao/lit) cia V6 Van Quy va Hoang Dinh Trung (2018), két qua trong nghién ctru nay
thap hon.
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Hinh 2. Bién dong mat do thwc vat phu du theo thoi gian ¢ vinh Xuan Dai

Bang 6. Mat d0 thuc vat phu du ¢ vinh Xuan Dai qua cac dot khao sat

Thang | Thang | Thang | Thang | Thang | Thang | Thang Mat o Do léch
DTM trung 2
09/2022 | 03/2023 | 06/2023 | 09/2023 | 03/2024 | 07/2024 | 09/2024 | *% | chuan
M1 718 1979 | 3466 | 2320 | 123309 | 122906 | 5251 | 37.136 | 58.747
M2 407 2687 | 4166 | 5173 | 7132 | 7450 | 1.046 | 4009 | 2783
M3 727 685 3938 | 5682 | 1.150 | 1321 | 4548 | 2579 | 2081
M4 379 2169 | 2722 | 4292 | 2445 | 2973 536 2217 | 1378
M5 3355 | 2381 | 36320 | 8100 | 1443 | 5923 | 1415 8420 | 12.547
M6 341 2542 | 2570 | 2664 | 63816 | 63967 | 1.803 | 19.672 | 30218
M7 1124 | 1842 | 4461 | 26820 | 3.084 | 3363 | 4.285 6426 | 9.074
M8 337 669 2559 | 2440 | 2081 | 2155 | 1518 1.680 875
Mat do
trung 924 1.869 | 7525 | 7.186 | 25558 | 26257 | 2.550
binh
bolech | ) 500 786 | 11.659 | 8174 | 44.922 | 44.400 | 1.833
chuan
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4. KET LUAN

- Da xac dinh dwoc 126 loai thue vat phu du thudc 67 chi, 50 ho, 33 b9, 6 16p, 3
nganh tao ¢ vinh Xuan Dai. Trong d6, wu thé vé bac loai thudc chi Protoperidinium, wu
thé vé bac giong thudc ho Rhizosoleniaceae, wu thé vé bac ho thudc bd Naviculales va bo
Gonyaulacales.

- S8 lugng loai thuc vat phut du tai cac diém thu mau & vinh Xuan Dai it bién
dong, dao dong tir 26 + 2 dén 44 + 9 loai. Trong do, diém M5 c6 sO luong loai thuc vat
phu du cao nhat (44 + 9 loai), diém M1 c¢6 s6 lugng loai thuc vat phu du thap nhat (26 +
2 loai). Su bién dong s6 loai thuee vat phi1 du gitra cac diém thu mau theo muia khong 16
rang.

- Két qua phan tich quan xa thuc vat phu du ¢ vinh Xuan Dai cho thdy: Mat d¢
t& bao thyc vat phti du phan b tai cac diém thu mau dao ddng tir 1.680 + 875 dén 37.136
+58.747 t€ bao/lit, dat gia tri cao nhat tai diém M1 (37.136 + 58.747 t€ bao/lit) va thadp nhat
tai diém M8 (1.680 + 875 t&bao/lit). Mat do t€ bao thuc vat phu du co su bién ddng theo
mua kha r6 nét dao dong tir 924 + 1.020 dén 26.257 + 44.400 t€ bao/lit. Cac dot khao sat
vao mua mua, mat d¢ thuc vat phu du thap (924 + 1.020 - 7.186 + 8.174 t&€ bao/lit) va c
xu hudng tang cao vao cic thang mua kho (1.869 + 786 - 26.257 + 44.400 t& bao/lit).
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ABSTRACT

A total of 126 phytoplankton species were identified, belonging to 67 genera, 50
families, 33 orders, 6 classes, and 3 phyla. Among these, Heterokontophyta was the
most diverse phylum with 76 species (60.3%), followed by Dinophyta with 46 species
(36.5%), while Cyanophyta was represented by only 4 species (3.2%). Notably, this
study recorded 64 species, 29 genera, and 20 families that were newly added to the
phytoplankton flora of Xuan Dai Bay. Phytoplankton cell density varied spatially
from 1,680 + 875 to 37,136 + 58,747 cells L1, with the highest density recorded at
station M1 and the lowest at station M8. In contrast, phytoplankton cell density
exhibited clear seasonal variation. During the rainy season, cell density remained
relatively low (924 + 1,020 to 7,186 + 8,174 cells L) and tended to increase markedly
during the dry season (1,869 + 786 to 26,257 + 44,400 cells L).
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