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Tom tit. Bién dong thanh phan loai va mat d¢ thyc vat phu du c6 kha nang gy hai dugc phan tich
cing v6i cac yéu t6 moi truong dua trén b mau dwoc thu tir thang 11/2016 dén
10/2017 tai 3 tram & phia Nam ddo Hon Tre, vinh Nha Trang. Két qua da ghi nhan dugc
286 taxa thudc 09 16p thyc vat phu du ¢ khu vuc nghién ctiru. Trong d6, 28 taxa c6 kha
ning giy hai, bao gom 15 loai sinh doc t6, 05 loai vira sinh ddc t6 vira nd hoa gy hai
nhu Dinophysis caudata, Gonyaulax spinifera, Pseudo-nitzschia spp., Trichodesmium
erythraeum, T. thiebautii, va cac taxa khac c6 thé nd hoa gy hai. Mat do6 Pseudo-
nitzschia spp. cao nhat voi 118.833 té bao.L" dwogc ghi nhan vao cubi mua kho (thang 7
nam 2017) va Trichodesmium thiebautii véi 3.603 t& bao.L™' vao mua mua (thang 11
nam 2016). Khong co6 su khac biét vé& mat do té bao gitta hai mua (kiém tra hoan vi, p =
0,66 > 0,05). Ma tran twong quan cho thdy méi quan h¢ thuan giita mat do ctia Pseudo-
niztschia spp. vaoi mat d0 cua cac loai c6 kha nang gy hai khac (r = 0,96) nhung khong
turong quan dén cac yéu t6 méi trudng nhu nhiét do, d6 man va chit dinh dudng. Nhom
tao nay co twong quan véi birc xa quang hop (r = 0,28). Sinh khéi tio gay hai c6 bién
dong ty 1¢ thuan voi mat do té bao theo khong gian va thoi gian (r = 0,27).

Twr khod: Thuc vat phu du, Pseudo-niztschia, ddo Hon Tre, vinh Nha Trang.

1. Gigi thig¢u

Thyc vat phu du (TVPD) ¢6 vai tro quan trong d6i v6i cac hé sinh thai dudi nudc va nhay
cam voi nhiéu yeu t6 gdy anh huong dén moi trudong (Paerl va cs., 2007). Nhiéu loai thuc
vat phu du xuét hién quanh nim, trong khi nhitng loai khac chi xay ra vao nhitng mua cu
thé (Hoppenrath va cs., 2009). Ching 13 mit xich dau tién trong chu trinh vt chét cua
thity vuc, 1a thirc dn quan trong cia cac loai: dong vat phu du, dong vat thin mém, dong
vat day, du tring giap xac va ca con. 'Tuy nhién, nhiéu loai thudc cac nganh, nhom khac
nhau con c¢6 kha ning san sinh doc td gay chét ca hang loat gay thiét hai 16n vé kinh té,
anh huong dén sirc khoe cong dong hodc co thé giy tir vong cho ngudi khi tiéu thu cac
nguén hai san bi nhiém doc t6 (Shumway, 1990; Corrales & Maclean, 1995; Zingone &
Enevoldsen, 2000). Mot s6 TVPD khéc khi gap cac diéu kién thuan loi s& bung phat vé
mat do (co6 thé 1én dén hang triéu té bao/L). Pay 1a hién twong ty nhién dwoc goi la “tio nd
hoa” (algal blooms) hay “thuy triéu do” (red tides) sé tac dong tiéu cyuc, gy thi€t hai
nghiém trong dén nén kinh t&, ngudn loi ty nhién va hoat dong nudi trong thuy san, du
lich, anh huéng khéng nhé dén moéi truong va st khoe con ngudi, tham chi cé thé huy
hoai ca quan x4 sinh vat trong viing bién noi chiing xuat hién (Smayda, 1990; Hallegraeff,
1993).
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Trong khoang vai chuc nam gin ddy, trén toan thé giéi xuit hién ngay cang nhiéu cac loai
tdo doc cling nhu su no hoa cua céc loai tao trong cac thuy vuc nudc bién, nuée lo va ca
nude ngot giy anh hudng 16n dén hé dong thuc vat, nghé nudi trong thuy san va strc khoe
con ngudi. Tac dong ciia con nguoi 1én cac qua trinh ty nhién da gop phan lam ting tan
suit nd hoa va tan sudt xudt hién cac loai tao giy hai trén toan cau (Hallegraeff, 1995).
Nhing tuong tac nay cling dd mang lai sy gia tang s6 lugng cac loai trude day duge xem
1a lanh tinh di tré nén doc hai do sy thay doi moi truong hodc di truyén, hoic ca hai
(Landsberg, 2002). Do d6 viéc nghién ciru diéu tra Ve tao gay hai, cac dang doc t6 duoc
san sinh, cling nhu mua vy xudt hién cua ching co6 tAm quan trong ca vé mat khoa hoc 1an
trong thyc tién nhu nudi trong thily san, nguon 1gi tu nhién, an toan thuc pham, va ca cong
tac quan ly.

Cac nghién ctru tdo doc hai & Viét Nam duoc bat dau tir khoang nhitng nam 1990.
Nguyen-Ngoc & Doan-Nhu (1996) d3 bao cdo vé su nd hoa cua tao hai roi (Noctiluca
scitillans) va vi khuan lam (Trichodesmium erythraeum) va mot loai tao doc hai khéc
trong vinh Van Phong, Khanh Hoa. Nhiing nghién ctru vé tao doc hai twong ddi day du
hon théng qua mot s6 chuong trinh hop tac tir nim 1996 nhu CANADA-ASIAN, Viét
Nam - Nhat Ban, dac biét 1a du an hop tac gitra Viét Nam - Pan Mach (HABViet) duoc
trién khai tir nim 1998-2008. Nhiéu cong trinh nghién ctru vé tao doc hai da duoc cong bd
& vinh Bic B6 (Nguyén Thi Minh Huyén, 1996; Chu Van Thudc, 1997, 2002; Chu Vin
Thuoc va cs., 1998), nghién ctru vé doc td PSP trong mot s6 10ai hai manh vo vung bién
Nha Trang va Phan Thiét boi P& Tuyét Nga va cs. (2000). Larsen & Nguyen (2004) di
mé ta chi tiét 70 loai tao doc hai ven b Viét Nam. Trong giai doan tir nam 2009-2011, céc
loai tdo silic ¢6 kha ning san sinh ddc td thudc chi Pseudo-nitzchia tai céac thuy vuc thude
Nha Phu, Binh Cang va Nha Trang, Khanh Hoa da duogc khao sat (Poan Nhu Hai va cs.,
2012).

Nghién ctru nay, khao sat phan bd, thanh phﬁn loai va mat d¢ cia cac nhom thuc vat phu
c¢6 kha nang gay hai dugc khao sat trong 12 thang lién tuc tuc (tir thang 11 nim 2016 dén
thang 10 nam 2017) ¢ phia Nam cta dao Hon Tre, vinh Nha Trang. Nghién ctru nay gop
phan cung cép nhimg théng tin khoa hoc c6 gia tri cho hién tai va cho cac nghién ctru
trong tuong lai v€ thyc vat phu du c6 kha nang gay hai, dé c6 thé du doan va ngin ngira
tac hai c6 thé xay ra ¢ vinh Nha Trang va ving bién lan cén.

2. Vat liéu va phwong phap nghién ciu
2.1. Pia diém nghién ciru

Ca 3 tram tao thanh mit cat c6 do sdu ting dan tir trong ra phia ngoai vinh. Tram NT-18
¢6 d6 sau trung binh khoang 18,5 m nam & lach giira Hon Miéu va Hon Tre, day 1a noi
chiu tac dong chii yéu ciia khdi nudc d6 ra tir cac séong nho chay vao Cira Bé va bén trong
vinh (ven thanh phé); tram NT-20 ndm phia ngoai vinh, noi ¢6 su trao d6i manh véi khoi
nudée bién khoi (sdu khoang 50 m); va tram NT-19 (khoang 20 m d¢ sau) 1a tram gitta mat
cit (Hinh 1).
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Hinh 1. Ban d6 vi tri cac tram khao sat (e) & phia Nam dao Hon Tre, vinh Nha Trang

2.2. Phwong phdp thu va phan tich mau

Cac thong ) ngoai thuc dia nhu: nhi@t do, do man, ﬂuorescepce, da duoc do br:ing CTD
Sea-Bird SBE19 plus (USA), sau d6 s6 liéu dugc chuan hoa bang cac img dung kém theo
cua nha san xuat.

Mau dinh tinh TVPD dugc thu bang ludi chop cé dudong kinh miéng ludi 30 cm va mat
ludi 25 um, cic mau s& dugce c¢b dinh ngay bang dung dich formaldehyde véi ndng do
trong mau khoang 5 %. Céc loai dugc xac dinh bang phuong phép so sanh hinh thai dudi
kinh hién vi quang hoc LEICA-DMLB (Dtic) ¢ cac d6 phong dai khac nhau. Riéng ddi véi
nhom tao hai roi ¢ vo giap, cic vat mau sé duge nhudm véi Calcofluor White M2R (Fritz
& Triemer, 1985) va quan sat dudi kinh hién vi quang hoc két hop véi thiét bi huynh
quang. Cac loai TVPD c6 kha nang doc hai dugc dinh danh theo céac tai li¢u cua Balech
(1995), Graham & Bronikovsky (1944), Throndsen (1993), Skulberg va cs., (1993),
Taylor va cs., (1995), Taylor (1976), Tomas (1996), Larsen & Nguyen-Ngoc (2004),
Lussus va cs. (2016).

Cac mau dinh lugng TVPD duoc thu béng chai Niskin c6 thé tich 5 L & téng mat (0,5-1
m) & mdi tram. Khoang hon 1 L/mau nuéc sau khi thu dugc cho vao chai nhwa PET va cd
dinh ngay bang dung dich lugol trung tinh, giit mau trong t6i/mat cho t6i khi phén tich. S6
luong té bao TVPD duoc xir Iy va phan tich theo phuong phap cua UNESCO bang budng
dém Sedgewick-Rafter co thé tich 1.000 pL (Reguera va cs., 2016).

Cac miu nude dung dé phan tich cac mudi dinh dudng (nitrat, phosphat, va silicat) cling
duoc thu tir chai Niskin, bdo quan lanh va tf)i dén khi dugc loc bang mang loc Whatman
GF/F 0,7 pm tai Phong Sinh vat phu du bién, Vién Hai duong hoc va bado quan dong
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lanh cho dén khi duoc giri di va phén tich tai Vién Nghién ctru bién Baltic, thanh ph
Rostock, Puc.

Cac s6 liéu dugc téng hop va phan tich bang phén mém Excel Microsoft 365. Sir dung
phan mém R v3.4.2 trong cac phan tich thong ké voi cac goi phan tich “ggplot2”
(Wickham, 2009), “coin” (Wickham va cs., 2018), va “pgirmess” (Giraudoux, 2017).

3. Két qua va thao luan
3.1. Bién dgng ciia C4C yéu té méi truwong

Céc yéu t6 mdi truong c6 anh hudng rat 16n dén cdu triic va phan bd cua quan xa TVPD.
Bién dong cac yéu t6 nhiét d6, do min, va fluorescence theo  khong gian va thoi gian dugce
trinh bay trong Bang 1. Trong thoi gian khao sat, nhiét do tang mat khong khac biét nhau
dang ké gilia cac tram va bién dong twong ty nhau theo thoi gian, nhiét do thap trong cac
thang cubi mua mua dau mua kho (12/2016-3/2017) va sau dé ting cao tir gitra mua kho
dén ddu mua mua (5-9/2017) ma cao nhat ¢ thang 5/2017 (30,04 °C) tai tram NT-18.

D06 min déng vai tro quan trong trong phan bd va hoat dong séng cua sinh vat trong hé
sinh thai ven bo. Theo thoi gian, d0 man trung binh gitra cac tram phia ngoai (NT-19 va
NT-20) gan nhu bang nhau, chi c6 tram ¢ khu vyc cira song (NT-18) giam manh xudng
con 14,35 vao thang 12/2016 (Bang 1). Diéu nay phu hop véi lugng mua trung binh cao
nhit duoc do tai tram quan tric Nha Trang vao thang 12/2016 14 1.339,2 mm (Cuc Thing
ké tinh Khanh Hoa, 2019). B man trung binh trong mua kho cao hon mua mua
(permutation test, p < 0,001), tang dan tir khu vuc ctra séng ra phia ngoai vinh.

Bang 1. Gia tri trung binh va d6 léch chuan (Mean + SD), gia tri nho nhat va 16n nhét
(Min - Max) ctia cac yéu td vat Iy va hoa hoc & ting mit ctia 3 tram & phia Nam dao Hon
Tre, vinh Nha Trang

Tram NT-18 NT-19 NT-20

Théongsé Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min- Max

Nhiét d6 (°C) 27,41+1,94 24,47-30,04 27,40+1,81 24,35-29,93 27,32+1,86 24,16-29,92

Do min 29,6945,11 14,35-33,42 32,54+0,91 30,41-33,54 32,63+0,88 30,66-33,75
HQTV (mg.m?) 0,48+020 0,18-0,80  0,38+0,21  0,11-0,75  0,36+0,21  0,11-0,75
PO, (LM) 0,24+031  0,05-1,13  0,14+0,16  0,05-0,52  0,13+0,13  0,05-0,41
Si0, (M) 14,65+15,32 1,94-57,82  4,97+511  0,50-20,56 4,48+4,14  1,68-17,25

NO;+NO, (uM)  3,69+7,14  0,46-27,10 1,07+1,01  0,15-4,30  1,06+0,71  0,50-3,20

Huynh quang thyc vat (HQTV, fluorescence) thu:orng ting cao trong cac thang cubi mua
mua dau mua kho gia tri thip nhat (0,11 mg/m’, NT-19) & diu mua mua (9/2017) va cao
nhit (0,80 mg/m’, NT-18) ¢ ddu mua kho (01/2017). Tram NT-18 thuong cao hon hai
tram phia ngoai (Bang 1), su khac biét nay co thé do ham luong dinh dudng ¢ tram nay
ludn cao hon cac tram con lai, gop phan ting cao sinh vat lwgng TVPD. Phan tich thong
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ké cho thay su khac biét ham lugng HQTV theo khong gian va thoi gian 1a c6 y nghia
(Kruskal-Wallis, p = 0,0014 < 0,05).
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Hinh 2. Bién dong theo miia mot s6 yéu té méi truong ¢ phia Nam dao Hon Tre
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Hinh 3. Bién dong theo mua ham lwong cac mubi dinh dudng & phia Nam dao Hon Tre

Bién dong cua ham luong cac mudi dinh dudng vo co (PO4-P, NO; + NO»-N, va SiO,-Si)
theo khong gian va thoi gian duoc trinh bay trong Bang 1. Mubi dinh dudng ting cao vao
mua mua do dugc cung cap tur dat lién tir song va lugng nuéc mua chay trén mat dat,

nhung gidam vao cudi mua kho. Dong thoi cac mubi dinh dudng cling giam dan tir khu vuc
clra song ra phia ngoai vinh, cac gia tri mudi dinh dudng déu cao nhét ¢ thang 12/2016
(cubi mia mua) tai tram NT-18 va thap nhat ¢ tram NT-19 (Hinh 3). Diéu nay phu hop
v6i thoi diém vao thang 12/2016 lwong mua trung binh rat cao voi 1.339,2 mm duogc do
tai tram quan tric Nha Trang (Cuc Thng ké tinh Khanh Hoa, 2019).

3.2. Bién dgng thanh phan loai vi tdo ¢ khd néing gay hai

Téng cong 28 taxa vi tao gy hai (VTGH) dd dugc ghi nhan trong thoi khao sat 12 thang
tai 3 tram & mat cét phia Nam ddo Hon Tre, vinh Nha Trang. Trong do, c6 15 taxa c6 kha
nang san sinh doc td, 5 taxa vira c6 kha ning san sinh doc t6 vira gdy né hoa gy hai nhu:
Dinophysis caudata (DSP), Gonyaulax spinifera (Yessotoxins), Pseudo-nitzschia spp.

(ASP), Trichodesmium erythraeum (PSP) va T. thiebautii (Anatoxin-A). Céc taxa con lai
tuy khong san sinh ddc t6 nhung c6 thé nd hoa va gay hai thong qua cac co ché nhu lam
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can kiét luong oxy hoa tan hodc tic nghén mang c4 gy hai cho thuy hai san va hé sinh
thai trong thuy vuc (Bang 2).

Bang 2. Danh séch céc loai tdo c6 kha nang doc hai & phia nam ddo Hon Tre

Téc hai/ gh Mat dg
. Tram/ thing hoi ciu’rﬁ y cao nhat
STT Tén taxa ) g (té bao/L)
NT-18 NT-19 NT-20
Loép tdo silic (Bacillariophyceae)
1 Pseudo-nitzschia spp. 1-12 1-12 1-12 ASP, n6 hoa gy hai 118,833
Lép vi khuin lam (Cyanophyceae)
2 Oscillatoria sp. 2,9 6,9 2 PSP +
Trichodesmium 1,4-7,9- 1,2,4-7,9- 1,2,4-7,9-10,
3 erythraeum 10 10, 12 12 PSP "
4 Irichodesmium 1,5,7-10 47,9411  35,7,0-11  Lohoa glytac 3,604
thiebautii ngh&n mang ca
Lép tio xwong cat (Dictyochophyceae)
1-8, 11, N6 hoa, gay tic
> Dictyocha fibula 12 17,11, 12 16,8, 12 ngh&n mang ca 400
: 15,12 1,2,4,9,12  16,11,12  Nohoa gytac 300
Octactis speculum ngh&n mang ca
Lép tdo hai roi (Dinophyceae)
7  Akashiwo sanguinea 1,6 5-7,9, 10 6,11 N6 hoa, (l)ir;l can kigt 50
3 Alexandrium 5 13,11, 12 2.4 GonlomA’ln 1’%, gay N
pseudogonyaulax chét ca
o Alexandrium 1,2,12 12 2 PSP +
tamarense
1o Alexandrium 2 3,7 1,3,7 PSP +
tamiyavanichii
11 Dinophysis acuminata 2,4 ,5, 12 1,11 2-5,12 DSP +
12 Dinophysis caudata 1-4,8-12 1-5,7,9-12 1-12 DSP, né hoa gay hai 30
13 Dinophysis fortii 11 DSP +
14 Dinophysis miles 1'3’12’ 8- 1-3, 8-12 1-3, 6-12 DSP 30
Gonyaulax 2,3,59,11, N6 hoa, lam can kiét
15 polygramma 2-7,9-11 12 1-7,9, 11, 12 oxy 50
16 Gonyaulax sp. 13,10  1,4-6,10  2,3,6,8,9 No hoa, gdy tac 50
nghén mang cé
17 Gonyaulax spinifera 2,5-7 4,6,7,11 Yessm,,oxms’ gy +
nd hoa
Lingulodinium
18 oolyedra 2,4,6,8 2,12 2,4,11 PSP +
19  Noctiluca scintillans 8, 10 8 No Iioa, gay taf: +
nghén mang cé
20 Peridinium 2,6 6 3 N6 hoa, lam can kiét +
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Tiic hai/ g Mat dg
. Tram/ thang héi ciu’r;gl y cao nhat
STT Tén taxa / g (té bao/L)
NT-18 NT-19 NT-20
quinquecorne oxy
21 Phalacroma mitra 3, 6-8 5-7 2,3,8,12 DSP 15
29 Pror_ocentrum 7 1 DSP N
mexicanum
23 Prorocentrum micans  1-5, 9-12 1-3,7,8, 11, 1-4, 6, 10-12 No lioa’ gay ta,c 165
12 nghén mang cé
24 Pror(_)centrum 12 Né& lioa’ gdy taf: n
triestinum nghén mang cé
25 Sourniaea diacantha 6 6 7 No lioa, 3y ta,c +
nghén mang cé
26 Tripos furca 1-12 1-12 1-12 No hoa, gdy tac 180
nghén mang cé
27 Tripos fusus 112 17,912 15,78, 10-12  Nohoa, gdy tac 30
nghén mang cé
28  Tripos trichoceros 1-12 1-12 1,2,4-12 NG hoa, gay tac 40
nghén mang cé
Téng cong: 28 24 27 26

Ghi chi: (+) ghi nhdn trong mdu dinh tinh.

Phan 16n céc loai VTGH thugc 16p tao hai roi (Dinophyceac) chiém s6 luong 16n nhat véi
22 taxa, con lai 1a vi khuan lam (Cyanophyceae, 03), tdo xuong cat (Dictyochophyceae,
02) va tao silic (Bacillariophyceae, 01).

Theo khong gian, s6 luong loai VTGH phan bd tuong dbi dong déu giira cac tram. Tram
gin ctra song (NT-18) thip nhit voi 24 taxa va cao nhat (27 taxa) & tram NT-19 (Bang 2).
Theo thoi gian, s6 lugng loai ghi nhan cao vao thang 2 va thdng 6 nam 2017 (twong ung
21 va 20 loai) trong mua kho, trong khi céc thang dau va trong mua mua tir 8-10/2017 ¢6
s6 luong loai rat thap, thdp nhat vao thang 10/2017 (12 loai) (Hinh 4, Bang 2).

Khi xem xét sy phan bd s lugng loai VTGH gitra cac tram, s6 luong loai thép nhét & tram
NT-19 vao thang 8/2017 v6i 07 taxa, cao nhat & tram NT-20 vao thang 02/2017 (23 taxa)
(Hinh 4). Nhung khi phan tich thong ké thi sy khac biét nay khong co ¥ nghia (Kruskal-
Wallis, p=0,77 > 0,05).

Ngoai ra, bién dong s6 lugng VTGH giita miia mwa va mua kho ciing khong thay co su
khac bi¢t (permutation test, p = 0,73 > 0,05). Vao mua kho, ) luong loai ¢ tram NT-18 va
NT-19 it bién dong so v6i NT-20, nhung vao muia mua s6 luong & tram NT-18 rat thap va
thip hon mua khd, trong khi hai tram phia ngoai thi nguoc lai. Piéu nay cho thiy sy phan
bd thanh phan loai VTGH bj chi phoi bdi cac diéu kién thuy 1y thily hod ¢ timg tram va
thoi diém thu mau (nhiét do, do man, d6 duc, dinh dudng) va dac diém sinh thai ciia moi
loai. Khi xem xét méi tuong quan thi thay rang s luong loai VTGH cé tuong quan nghich
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v6i nhiét do (r = —0,4) va tuong quan thuan véi ham lugng HQTV va POy (twong g r =
0,3 va 0,25) (Hinh 6).

Trong sudt thoi gian khao sat, mot s6 loai xuat hién gan nhu quanh ndm & ca 3 tram, dang
quan tdm nhét tao silic 16ng chim Pseudo-nitzschia spp.. Pay 1a chi tao silic gdm céc loai
c¢6 kha ning san sinh doc t6 ASP giy ngd doc mat tri nhé tam thoi thong qua tiéu thy
trong dong vt than mém hai manh vo c6 tich liy doc t6. Nhing loai nay thudng co mat
d6 cao trong cac vung bién ven bo.

Cac loai tao hai roi c6 vo giap nhu Gonyaulax polygramma Prorocentrum micans, Trlpos
furca, P. fusus, P. trichoceros thuong hay n¢ hoa c6 thé gdy tac nghén mang dong vt bién
cling thdy xuét hién gan nhu quanh nim & khu vuc nghién ctru (Bang 2).

Ngoai ra, cac loai thudc chi Alexanrium (3 loai) thuong san sinh doc td PSP gay liét co,
Dinophysis (4 loai) san sinh doc t6 DSP gy tiéu chay va mot sb loai san sinh doc té khac
da dugc ghi nhan nhung mat do rat thép chi vai chuc té bao trong 1 L, d6i khi chi ghi nhan
trong mau dinh tinh (Bang 2).

Mot s6 loai hiém khi xuét hién trong nghién ctru nay nhu: Oscillatoria sp., Dinophysis fortii,
Noctiluca scintillans, Peridinium quinquecorne, Prorocentrum rathymum, P. triestinum va
Sourniaea diacantha (Bang 2), nhung c6 thé phd bién & mot s vung khac vi du nhu loai
Noctiluca scintillans thuong xudt hién véi mat do cao & ven bo Binh Thuédn, vinh Phan
Thiét, Viing Tau, hay Rach Gia dén Ha Tién (s6 liéu chua cong bd ciia Phong Sinh vét phu
du bién). Céc loai Noctiluca scintillans, Peridinium quinquecorne va Gonyaulax spp. ciing
da timg nd hoa gay hai ¢ vinh Van Phong (Larsen & Nguyen, 2004).

Mua mwa Mua khoé Mua mwa

25 -

S6 lwerng loai tao doc hai

e Téng SLLVTDH  —8—=NT18 sefes NT19 == NT20

Hinh 4. Bién dong s6 lugng loai vi tao doc hai theo khong gian va thoi gian & phia Nam
dao Hon Tre, vinh Nha Trang
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Nhin chung, sb lwong loai VTGH trong nghién ciru nay nhiéu hon déng ké so véi 5 loai da
duoc ghi nhan tai ddm Cu Méng va vinh Xuan Dai vao thang 10/1999 va thang 5/2000
(N guyén Thi Mai Anh & HO Vian Thé, 2001) va mot s6 khu vuc khac cling chi ghi nhan tr
5-13 taxa, cO thé ké dén nhu: Phan Thiét, Rach Gia, Ha Tién (Pao Viét Ha va cs., 2020);
Quy Nhon, dam O Loan, Ninh Chi, Tuy Phong, Can Gio, Ranh Rai (Larsen & Nguyen,
2004); Bén Tre, Kién Giang va Ca Mau (Db Thi Bich Loc va cs., 2006); va mot sb6 khu
vyc da ghi nhan sé luong loai VTGH ciing twong ddi cao nhu Ha Long - D6 Son, Cam
Ranh, vinh Nha Trang, ddm Nha Phu va vinh Cam Ranh (Larsen & Nguyen, 2004),
(Nguyén Ngoc Lam va cs., 2006). Ngoai ra, tai 5 tram & ¢dm Nha Phu (Khanh Hoa) ciing
dugc khao sat lién tuc trong 12 thang (5/2004-4/2005) va da ghi nhan 26 taxa VTGH,
ciing phé bién véi 2 loai Pseudo-nitzschia sp. va Tripos furca & tit ca cac tram (Nguyén
Ngoc Lam va cs., 2006).

Tuy nhién, két qua nghién ctru nay c6 s6 luong loai VTGH lai it hon so vé&i 32 loai dugc
ghi nhan ¢ mot s6 khu vuc cua tinh Thura Thién- Hué, 33 loai ¢ vinh Van Phong va tong
cong 53 loai trong mot s6 thity vie ven bd tir Bic vao Nam Viét Nam duogc thu mau hang
thang tir thang 12/1998-12/1999 (Larsen & Nguyen, 2004). Nhu vay, co thé cho rang tan
sut thu mau, s6 luong tram, sO lugng mau vat duge phén tich va dac diém céc yéu to moi
truong ¢ timg ving sé quyét dinh dén sé luong thanh phan loai VTGH khi so sanh véi cac
vung ven bo khéc.

3.3. Bién dpng mdt dg va sinh khéi TVPD c6 khd ning déc hai

Trong 12 thang khao sat, trung binh mat do té bao VTGH tai cc tram tuong dbi thép. Chi
c6 hai thoi diém mat d6 té bao ting manh déu & tram phia ngoai vinh (NT-20) vao mua
mua (11/2016) va cudi mua khé (7/2017) do wu thé cua loai téo silic Pseudo-nitzschia spp.
v6i mat do twong tng 1a 77.778 tb/L va 118.833 tb/L (Bang 2, Hinh 5). Chinh su uu thé
gan nhu tuyét dbi cua Pseudo-nitzschia spp. nén di chi phdi sy bién dong cia tong mat do
VTGH trong thoi gian khao sat (Hinh 5B). Va khi phan tich méi twong quan ciing thiy
rang mat do té bao ctia Pseudo-nitzschia spp. co twong quan thuan véi tong mat do VTIGH
(r=0,96) va birc xa quang hop (r = 0,28) (Hinh 6), nhung khong tuong quan voi cac yeu
t6 moéi trudng nhu: nhiét d6, do man, cac mudi dinh dudng. Nhu vdy, mat d6 va sinh khdi
ctia VTGH c6 su phan b theo khong gian rat rd, gia tri ludn rit cao & tram phia ngoai
vinh (NT-20), noi trao di nude manh véi ving bién khoi.

Khi so sanh mat do té bao va sinh khdi cia VTGH thi thiy ring hai thanh phén nay bién
dong ty 1¢ thuén v4i nhau theo khong gian va thoi gian, nhung khoéng bi chi ph01 nhiéu boi
s0 lugng loai VTGH. Ngoai ra, gitra s6 luong loai va mat d6 VIGH c6 moi tuong quan
thudn thap (r = 0,27) (Hinh 6).

Tao hai roi c6 vo giap Tripos furca thuong giy né hoa & nhiéu noi va gay tic nghén mang
ca cting dugc ghi nhan xuat hién quanh ndm trong khu vuc nghién ctru, nhung mat do
khong cao (cao nhét chi voi 180,18 tb/L) (Bang 2). Mat d6 cua Tripos furca ting cao trong
mua mua (thang 11-12/2016) va mua khé (6/2017), cao nhat & tram NT-19 va & vai thoi
diém bién dong ty 1¢ thuan véi mat do trung binh ciia VTGH nhung twong quan véi nhau
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thdp (r = 0,11) (Hinh 6). Khi xem xét mdi tuong quan véi cac yéu td khac thi thiy rang
mat do Tripos furca twong quan nghich nhiét d6 va d6 man (twong tng r =-0,32 var=—
0,53) nhung tuong quan thuén véi cac mudi dinh dudng nhu PO, (r = 0,3), SiO; (r = 0,38),

va rat thap vo1 NO,-NO;s (r = 0,12) (Hinh 6). Nhu vay, mat do loai Tripos furca chiu su
chi phéi bai yéu t6 nhiét - mudi va mudi dinh dudng.
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Hinh 5. Bién dong theo khong gian va thoi gian giita mat d6 té bao va sinh khdi cta
VTGH. (A); va gitra mat do trung binh tao ddc hai véi mat 4o Pseudo-nitzchia spp. (B) ¢

phia Nam dao Hon Tre, vinh Nha Trang

Diéu nay ciing phii hop v6i hién tugng nd hoa cua loai Tripos furca ¢ vinh Véan Phong tur
thang 11-12/2016, thoi diém co lugng mua cao nhéat ghi nhan nam 2016 (Doan va cs.,
2017). Mat do téi da ghi dugc vao ngay 26/11 1 1,3x10° tb/L, tir 28/11 dén 01/12 mat do
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dat 3,9X106 tb/L. Cung thoi gian nay, mat do té bao cua T. furca phia ngoai vinh Van
Phong, gan bai bién Pai Lanh (vinh Van Phong), chi c¢6 280 tb/L (Doan va cs., 2017).
Tripos furca tuy khong phai 1a loai san sinh doc té nhung khi nd hoa no s& gay thiét hai
thong qua viéc lam can ki€t oxy trong nudc (Doan va cs., 2017).
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Hinh 6. Ma tran twong quan giita cac yéu té méi truong, s luong va mat do cua cac loai
VTGH 6 phia Nam ddo Hon Tre, vinh Nha Trang

Két luan

Céc yéu to nhiét do va HQTV déu cao & khu vye cira song (NT-18) va giam dan ra phia
ngoai vinh. Cac y€u té nay da c6 tac dong dén phan bé mat dd va sinh khoéi cua VTGH.
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Ham luong cac mudi dinh dudng v6 co (PO4-P, NOs3 + NO,-N va Si0O,-Si) giam dan
tir khu vuc ctra song ra phia ngoai vinh, cdc mudi dinh dudng déu cao nhit ¢ thang
12/2016 (cudi mia mua) tai tram NT-18 va thip nhit ¢ tram NT-19. Nhung chua thiy co
tuong quan dén su phan bd cia VTGH.

S6 lwong loai VTGH ghi nhén 1a 28 taxa, phan b twong ddi dong déu giita cac tram,
¢6 xu huéng ting dan tir trong ra ngoai vinh. S6 lwong VTGH giita hai mua khong c6 su
khéc biét (permutation test, p = 0,73 > 0,05), dang cht y ¢ tram NT-18 luén thép hon so
v6i cac tram phia ngoai ¢ ca hai mua. Mat d6 cua tao silic (Pseudo-nitzschia spp.) chi phdi
chinh va c6 tuong quan thuan rt chat ché véi téng mat d0 VTGH (r = 0,96) nhung khong
tuong quan voi cac yéu td nhiét do, do man, cac mudi dinh dudng.

Loi cadm on: Quy Phat trién Khoa hoc va Cong nghé (NAFOSTED) da tai trg cho nghién
clru nay qua dé tai 106.06-2017.305. Cong trinh nay thuc hi¢n dé chao mung ky niém 100
nam thanh 1ap Vién Hai duong hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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VARIATIONS IN SPECIES COMPOSITION AND ABUNDANCE OF POTENTIALLY

HARMFUL PHYTOPLANKTON IN NHA TRANG BAY
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Abstract. Abundance and composition of potentially harmful phytoplankton species concerning
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environmental factors were investigated on samples collected from November 2016 to
October 2017 at three stations in southern Hon Tre Island, Nha Trang Bay. A total of
nine algal classes consisting of 286 phytoplankton taxa were identified. Among these,
28 taxa were potentially harmful, including 15 toxin-producing species, 05 toxin-
producing and bloom-forming species such as Dinophysis caudata, Gonyaulax
spinifera, Pseudo -nitzschia spp., Trichodesmium erythraeum, T. thiebautii, and 8 other
taxa may cause harmful blooms. The most abundant species were Pseudo-nitzschia spp.
with a maximum density (118,833 cells. L") recorded at the end of the dry season (July
2017) and Trichodesmium thiebautii with 3,603 cells. L in the rainy season (November
2016). There was no difference in cell density between the two seasons (permutation
test, p = 0.66 > 0.05). The correlation matrix showed strong positive relationships
between density of Pseudo-niztschia spp. and total density of potentially harmful
species (r = 0.96) but found uncorrelated with other factors such as temperature,
salinity, and nutrients, which 1is only weakly positively correlated with
photosynthetically active radiation (r = 0.28). In addition, total cell density of harmful
algae variated proportionally to their biomass on both Spatial-temporal scale, but with a
weak positive correlation between them (r = 0.27).

Keywords: Phytoplankton, Pseudo-nitzschia, Hon Tre island, Nha Trang bay.



