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TOM TAT

Nubi trdng thy san dang phét trién nhanh chéng trén toan thé gidi, cung cap ngudn thwc pham rét Ién cho con
nguwoi tir nghé nudi trdng thiy san va da vwot qua san lwong danh bat tw nhién. Viéc mé réng va tham canh héa cac
mod hinh nuéi tréng thay san tiv dat lién dén bién, dan dén ham lwgng dinh dudng trong méi trwdng nwéc ngay cang
pht dwdng (chi yéu Ia ty 1& N:P), sy xut hién cla tdo nd hoa sé& xay ra thuéng xuyén hon. Tado né hoa gay hai
(HAB) thwdng l1a cac loai thwe vat phu du, khéng hodc co sinh ra doc tb gdm Chaetoceros spp., Heterosigma spp.,
Microcystis spp., Karenia spp., Alexandrium spp., Pyrodinium sp., Noctiluca sp., Dinophys sp., Trichodesmium sp.,
Prorocentrum sp., Pseudonitzhia sp. va Cochlodinium sp.... gay hai cho ca, tdm, dong vat than mém ngoai tw nhién
va trong ao nudi, ngay ca con ngwdi; gay ra cac bénh nghiém trong dwoc goi la ngd doc tir ddng vat than mém nhw
gay té liét, tieu chay va mét tri nhé trén ngwdi st dung chiing. Két qua cla bai viét nay thao luan vé sw xuét hién clia
HAB, céac yéu tb sinh ra va duy tri HAB; tac ddng gay hai cia HAB dén nuéi trong thdy san trong qua khi, hién tai va
twong lai nhadm muc tiéu cai thién viéc danh gia rai ro ngd doc ngudn thuc phdm cho ngu i tiéu dung.

Tu khéa: Ca, doc td, dong vat tham mém, tém.
Overview of Harmful Algae Blooms: Causes and Impact on Aquaculture Development

ABSTRACT

Aquaculture is the fastest-growing sector worldwide, contributing significant quantities to the supply of food for
human consumption and have surpassed wild-capture amounts. The expansion and intensification of aquaculture
models from inland to mariculture cause eutrophication, which is often accompanied by algal blooms because of
aquatic nutrient loadings (mainly N:P ratio). Harmful algal blooms (HABs) are typically phytoplankton species
including Chaetoceros spp., Heterosigma spp., Microcystis spp., Karenia spp., Alexandrium spp., Pyrodinium sp.,
Noctiluca sp., Dinophys sp., Trichodesmium sp., Prorocentrum sp., Pseudonitzhia sp., and Cochlodinium sp., that
produce no or few toxins harmful to wild and farmed fish, shrimp, shellfish, and even humans, causing severe
illnesses referred to as paralytic, diarrheic, and amnesic shellfish poisoning in humans who use them. This paper
discusses the occurrence of HABs, the factors that generate and maintain HABs, and the negative impacts of HABs
on aquaculture in the past, present, and future with the aim of improving the assessment of food poisoning risks to
consumers.

Keywords: Fish, shellfish, shrimp, toxin.
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1. DAT VAN DE

Tao gay hai hay con goi 12 tao nd hoa gay hai
(Harmful Algae Bloom - HAB) 1a hién tugng tu
nhién do su phét trién cia mot, hai hodc nhiéu
loai tdo. HAB 1a nhiing loai tdo anh hudng truc
ti€p hodc gian tiép dén dong vat thiy sinh nhu

6 thé tiét doc t6 ra méi trudng tu nhién lam xao
tron hodc gay chét cac hé sinh vat thiy sinh khac
(Weirich & Miller, 2014); g4y ra tac dong tiéu cuc
dén stic khde con ngudi, méi trudng nuée, kinh té&,
du lich, nuoéi tréng thuy san (NTTS) va nghé ca
(Anderson & cs., 2008). Theo Brown & cs. (2019),
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tac dong cuia HAB trén thé gidi doi véi NTTS (do
c4, dong vat than mém (DVTM) chét, ngd doc
nguoi tiéu dung va cac 1énh cAm thu hoach) véi
gia tri khoang 8 ty USD/ném. HAB 1& hién tugng
tu nhién va chiu anh hudng bdi cac yéu t6 moi
truong trong nudc nhu nhiét do, ham lugng dinh
dudng, d6 man,... thay d6i thudng xuyén theo vi
tri dia 1y va thoi gian.

Hau hét, HAB it gay hai cho sinh vat hoic
con ngudi, tuy nhién mot s6 loai tdo cé chia doc
t6, do chiing tiét ra doc t6 trong qué trinh nd
hoa (hién tugng gady ddc) va cac dot nd hoa
thuong kéo dai vai
(Anderson & cs., 2012). Hién tugng giy doc nay
do mot s6 loai ddc t6 nhu: PSP (Paralytic
shellfish poisoning), DSP (Diarrhetic shellfish
poisoning), ASP (Amnesis shellfish poisoning),
NSP (Neurotoxic shellfish poisoning) va CFP
(Ciguatera fish poisoning) dudgc tiét ra ti céc

ngay hodc vai tuan

loai HAB thudc cac gidng nhu Alexandrium,
Dinophysis, Porocentrum, Pseudo-nitzchia,
Gymnodiniun, Cochlodinium... Trén thé gidi,
khoang 300 loai tdo né hoa da duge xac dinh,
khodng 100 loai thudc tdo giap sinh ra doc to
(Anderson, 2012). Trong tu nhién, HAB thuong
¢6 mau sic khac nhau nhu ddé, nau hoic xanh
luc (dnh hudng bdi loai tao chiém uu thé). Tan
suat HAB ngay cang tiang do anh hudng bdi bién
d6i khi hau, chédt dinh dudng (cht yéu la nito
(N) va phospho (P)), su x40 trdn moéi trucng
song, chat lugng nudc va téc do dong nude.

Trong nudi tréng thuy san, méi de doa
nghiém trong nhat 14 su xuidt hién cia HAB.
Chung gay ra tén that vé tri luong d6i véi nudi
ca 1ong bé ngoai khoi va hé thong NTTS trong
ao trén khip thé gidi. Ngoai ra, mot s6 loai tao
nd hoa khéng doc ciing c6 thé giét chét ca, tom
do chiing gay ra hién tugng thiéu oxy trong nudc
(Brown & cs., 2019). Do d6, bai bao nay cung
cdp mot s6 thong tin téng quan vé cac loai tao
va yéu t6 moéi trudng c6 thé sinh ra HAB;
nguyén nhan, tic doéng cia HAB d6i véi nghé
khai thac ca tu nhién va NTTS, dong thoi gitp
nang cao hiéu biét vé nguy cd HAB cho nganh
NTTS, diéu nay rat quan trong trong viéc dam
bao an toan thuc phdm cho con ngudi.
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2. DAC DIEM CHUNG CUA TAO NG HOA
GAY HAI

Tao né hoa gy hai 1a su phat trién uvu thé
cua mot s6 loai vi tdo khi gip diéu kién méi
truong thuan lgi dé dat dén mat d¢ nhat dinh c6
thé gay tac dong tiéu cuc dén con ngusi va moi
truong nude (Berdalet & cs., 2017). HAB 1a hién
tugng tu nhién, thuong xuat hién theo mua bdi
cac loai tdo séng trong hé sinh thai duéi nuéc.
Hién tuong HAB xay ra thudc cac nhém tao gbm
Dinoflagellate,
Raphidophytes,
Bacillariophyceae va Euglenophyceae. Su xuit
hién va doc tinh cia HAB rat phiic tap 1a do su
tuong tac gitia hé sinh thai véi cac loai tdo né

Dictyophytes, Haptophytes,

Cyanophyceae,

hoa; c¢6 thé khac nhau ca vé khéng gian, thoi
gian, thanh phan loai, da dang di truyén. Vai
nghién ctu cho réng HAB bit ngudn tit mot s6
khu vuc ¢ dai duong va di chuyén dan vao cac
vinh ven bién (Pitcher & cs., 2017). Ngoai ra,
HAB ciing xuat hién & dam pha, ving ctia séng,
ven bo bién 1a do thoi gian séng trong nude kéo
dai, nhiét d6 tang va su quang hgp cia anh sang.
Phan 16n HAB 1a cac loai tdo thudc nhém tdo
giap (dinoflagellates) va tido khué (diatoms) véi
nhiéu kiéu dinh duéng khac nhau: quang dudng,
tu dudng va di dudng dé tdn tai trong diéu kién
béit 10i.

Trong tu nhién, HAB thudng lién quan dén
viée gy chét cac loai ca4 nudi & viung bién va
NTTS. Cac triéu chiing nhiém doc & ca c6 nhiéu
loai khac nhau véi cac HAB khac nhau bao gom
bénh 1y vé gan do ciguatoxin va microcystin
duge sinh ra tu loai Gambierdiscus spp. va
Microcystis spp.; ton thuong ¢ mang dudc gay ra
bdi doc t6 loai Prymnesium spp. va Heterosigma
spp.; gy triéu chiing mé man 6 ci lam mat kha
nang thing bing va boi 16i bi anh hudng béi doc
t6 loai Karenia spp.; bi té liét bdéi doc to
saxitoxin tir loai Alexandrium spp. va tao nhiéu
chat nhay 6 mang cia do tdo Chaetoceros spp.
(Svendsen & cs., 2018). Kha ning gay hai cua
mot s6 loai tdo d6i véi NTTS va nghé danh ca tu
nhién tai cac qudc gia trén thé giéi (Bang 1).

Mot s6 loai tdo ctiia gidng Pseudo-nitzschia
thudoc nhém tao khué xu4dt hién va ndé hoa



thudng xuyén tai ving ven bién, dic biét 1a vao
thoi diém mua xuin va mua hé. Céc loai tio né
hoa chiém uu thé dudc xac dinh 1a P. scama,
P. pseudodelicatissima, P. australis va
P. pungens phé bién vao mua xuén; trong khi
cac loai tdo P. multiseries, P. multistriata,
P. heimii va P. delicatissima n6 hoa vao cac thoi
diém khac nhau (Hallegraeff & cs., 2021). Poc
tinh HAB dugc biét 1a khac nhau gifia cac loai
tdo va ngay trong cung loai ¢ mot quan thé.
Ngoai ra, cic thay d8i do bién d8i khi hau ciing
¢6 thé 1am thay d6i doc tinh ctia HAB.

Su bung né cac loai HAB dang trd thanh
van dé 16n trén toan cAu tit méi trudng nude
ngot dén nugc 1¢ - man, anh hudng nghiém
trong cho nghé ca, NTTS, du lich va giai tri
(Berdalet & cs., 2016). Chung giy ra hién
tuong ngd doc va giy ti vong cho con ngudi,
dong vat séng trong nudc khac. C6 5.000 loai
tao ton tai nhung khoang 300 loai né hoa, lam
thay d6i mau nudc trén bé mit bién (thuy tridu
dd), khoang 80 loai sinh ra déc td, c6 thé xam
nhap vao ca, DVTM va gay hai con ngudi
(Hallegraeff, 2003) (Bang 2).

3. PIEU KIEN MOI TRUONG CHO SU
PHAT TRIEN CUA TAO NO HOA GAY HAI

Trong nhiing thap ky gin day, hién tuong

Au Van Héa, Nguyén Thj Kim Lién, Huynh Truwéng Giang

HAB ngay cang gia tang vé tan sudt, thoi gian
va tac dong trén toan thé gidi. Tan suat HAB
tang 1a do su két hgp cia cac yéu td bao gom
nhiét d6 nudc ting, phan tang cot nudc, bao va
It lut, chat dinh dudng; do con ngudi gay ra déi
v6i méi trudng bién va su x4o tron méi trudng
séng ven bién. Doc t6 HAB khéac nhau theo mua
va cac su kién HAB c6 thé xay ra quanh nam.
Diéu kién d€ HAB xay ra trong tu nhién va
NTTS 1a su hién dién cta s lugng ca thé tao,
bao ti hoidc t& bao nghi (nang), tuy nhién dé xay
ra dudc hién tugng nay can cé cac yéu té6 nhu
anh sang dé quang hop, chit dinh dudng dugc
tich lity ti moi trudng nudc, séng, gié, thiy triéu
hodc trong tram tich, tao diéu kién thuan Igi cho
chiing sinh trudng va sinh san (Brown & cs.,
2019). Ti nam 2002 dén nam 2020, tai New
Zealand ¢ khu vuc 6n d6i, nhiét d6 nuéc bién
tang lén tir 0,2-0,4°C, thap hon & khu vuc nhiét
d6i, nhiét d6 tang dot ngot 1én t6i 3,7°C tai Bién
DPoéng Tasman nudc Uc vao mua heé nim 2017.
Nhiét d6 nuéc ting bat thuong, su phan tang
cla né da lam thay déi su phong phu vé thanh
phan va phan bo cua tao theo mua va bic xa
anh sang lam cho su quang hdp cta tdo tiang, c6
thé gép phan tao nén hién tugng HAB. Ngoai ra,
khi nhiét d6 téng ciing anh huéng rat 16n dén
qué trinh trao d6i ch&t va sinh 1y cta cac loai ca
va DVTM do ching bi stress va HAB géay ra.

Bang 1. Mot s6 loai tao gy hai tai mét s6 quéc gia trén thé gisi

iz Mat dé tao (ca thé/l)/ Dia diém/ = a A X A
Loai tao Déc t&/DAU hidu Quéc gia Nam Hién twong/ Hau qua Nguodn
Microcystis spp. Mycrosystin @ nbng  Hb Erie Thang 8/2003 va  Xay ra hién twong phu _ Rinta-Kanto & cs.
d6>1 thang 8/2004 dwdng va né hoa sinh doc t6  (2005)
Karenia brevis Thay tridu d6, docté  Vinh Mexico, 2005 Anh huéng dén nghé ca giai  Flewelling & cs.
than kinh brevetoxin ~ Hoa Ky tri, du lich, nudi trong thay (2005)
san va moi tredng nwéc
Trichodesmium sp. N& hoa Vinh 1991 Gay hién twong tom chét Adnan (1992)
Lampung, trong ao
o 3 .z Indonesia o R L
Pseudonitzchia sp. > 10° ca thé/l 2014 Hién dién trong dong vat than Hallegraeff & cs.
mém, can phai do doc t6 (2003)
Cochlodinium sp. N& hoa 2012 Gay hién twong ca chét hang  Muawanah &
loat Widiatmoko (2013)
Noctiluca sp., N& hoa c6 doc td 2021 Thay ddi mau nuwéc, thiéu Sidabutar (2016)

Pyrodinium sp.

oxy, lam tac ngh&n mang gay
ra cé chét
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Microcystis sp.

Oscillatoria sp.

Anabaena sp.

\‘:"‘\‘-b 6‘{;:1

L

Hinh 1. M6t s6 giong/loai tao nd hoa gay hai

Gymnodinium sp.

Alexandrium sp.

Bang 2. Kha niang gay hai ctia mét sé loai tao c6 va khong c6 doc to

Loai tédo

DAu hiéu/Doc tb

Kha nang gay hai

Triéu ching/
Murc do ngd doc trén ngudi

Akashiwo sanguinea, Gonyaulax
polygramma, Noctiluca scintil-lans,
Scrippsiella trochoidea,
Trichodesmium erythraeum

Chaetoceros concavicorne,

C. convolutus, Karenia mikimotoi,

K. brevisulcata, Karlodinium micrum,
Chrysochromulina polylepis,
Prymnesium parvum, P. patelliferum,
Heterosigma akashiwo, Chattonella
antiqua, C. marina, C. verruculosa

Alexandrium catenella,

A. cohorticula, A. fundyense,

A. fratercu-lus, A. leei, A. minutum,
A. tamarense, Gymnodinium
catenatum, Pyrodinium bahamense
var. compressum

Dinophysis acuta, D. acuminata,
D. caudata, D. fortii, D. norveg-ica,
D. mitra, D. rotundata, D. sacculus,
Prorocentrum lima

Pseudo-nitzschia australis,

P. delicatissima, P. multiseries,

P. pseudodelicatissima, P. pungens,
P. seriata

Gambierdiscus toxicus, Coolia spp.,
Ostreopsis spp., Prorocen-trum spp.

Karenia brevis, K. papilionacea,
K. selliformis, K. bicu-neiformis va
Gymnodinium breve

Anabaena circinali, Microcystis
aeruginosa va Nodularia spumigena

Lam thay déi mau
nwédc nhung co
ban khong gay hai

Khéng doc dbi voi
con nguoi nhung
gay hai cho ca va
ddng vat khdng
xwong séng

Paralytic Shellfish
Poisoning (PSP)

Diarrhetic
Shellfish
Poisoning (DSP)

Amnesic Shellfish
Poisoning (ASP)

Ciguatera Fish
Poisoning (CFP)

Neurotoxic
Shellfish
Poisoning (NSP)
hay Brevetoxin
shellfish poisoning
(BSP)

Cyanobacterial
toxins

Phat trién day dic dén mirc gay chét
cho ca va dong vat khong xwong
song do thiéu oxy

Pha hiy hoac lam tic nghén mang &
ca

Nhuyén thé (dong vat than mém) bij
nhiém doc to tlr cac loai téo giap

Céc loai téo giap sbng tréi ndi va séng
day tiét ra doc to DSP

Do nhuyén thé (dong vat than mém)
chira doc to la axit domoic

Cé4c loai ca nhiét doi sbng & cac ran
san hé va xung quanh cac dao do tich
IGy doc to

Gay ra ca chét hang loat va thy tridu
dsé

Ngb déc cho gia suc, ca, chim va tao
ra mui kho chiu trong nwéc béi hop
chat geosmin va 2-methylisoborneol

Con nguoi bi ngd doc do an
nhuy&n thé (dong vat than
mém), bi té liét, chuét rat va
tac nghén ho hap

Gay triéu chirng ngd doc & hé
tiéu hoa, d& nham 1an voi triéu
chirng clia vi khuan nhiém
trung da day nhwng n6 nghiém
trong hon; khong gay tr vong
va phuc héi trong vong ba ngay

Gay triéu chirng mét tri nhé
tam thoi & ngudi, co 3 trwdng
hop tr vong va 105 trwong
hop ngd déc cap tinh; c6 cac
triéu chirng nhw dau bung,
nén, mat phwong hudng va
mét tri nh&

Gay ngd doc cap tinh & nguoi
do an cac loai ca tich Ity déc
t6, anh hwéng hon 50.000
nguwoi gay ra cac triéu chirng
& dwdng tiéu héa va bénh
than kinh

Gay ng6 doc & ngudi do an
nhuyén thé (déng vat than
mém) chira doc t6, gay budn
nén, ngl¥a va té vang quanh
miéng, méat kha nang kiém
soat van dong va dau co
nghiém trong; chwa ghi nhan
gay t&r vong & nguoi.

Gay nguy hiém dén strc khde
con nguoi

Nguén: Hallegraeff (2003).
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Hién tugng phu dudng 1a yéu t6 quan trong
cho su bit dau va duy tri HAB. HAu hét HAB
cht yéu 14 sinh vat quang tu dudng va tu dudng,
HAB tu dudng thuong st dung chti yéu 1a nito,
phospho va silic, st dung cho tao khué. HAB dat
sinh khéi cao 6 cac viing ctia séng va ven bién,
ching dugc hap thu tit cidc dang chat dinh
dudng v6 co (Paerl & cs., 2014) va hiiu ¢ nhu
uré ti nhiing con mua 16n va dong nuéc chay
trén mat dat (Heisler & cs., 2008). Hién tugng
phi dudng thuong xuyén xay ra la sy tich liy
chat dinh dudng, cht yéu ty 1& N:P dugc tich tu
ti nudc thai tai cac khu vuc néng nghiép, cong
nghiép, bén cang, chat thai sinh hoat va NTTS
ti nudi 16ng ngoai khoi dén nodi dia bdi cac mod
hinh nuéi ban tham canh, thAm canh hoéc siéu
tham canh. Hién tugng pht dudng da dang va
khac nhau tuy thudc dia diém, tdn sudt, theo
mua, khu vye NTTS; day 14 mét trong nhiing
yéu t6 gép phan gitp cho tdo nd hoa. Su phat
trién cua tao trong nuéc phu thudc vao ham
lugng chit dinh dudng, chu yéu la ty 1& N:P
déng vai tro thiét yéu.

Hoat dong NTTS ting nhanh gép phan lam
gia ting ham lugng chat dinh dudng tu lugng
thiic an du thita va ling dong dudi day; ching
duge phan huy béi vi khuédn nén ham lugng N
va P ¢6 xu huéng ting lén trong nuéc. Ché do
thay nuéc cting la mét trong nhiing nguyén
nhan giy ra hién tugng HAB d6i véi cac ao
khong thay nudc sé tich liy ham lugng N va P
rat 16n tu lugng thiic an du thiia phan hay va
lugng chat thai cua d6i tugng nudi. Ngoai ra,
séng gi6, phan tang nhiét trong cot nudc, chat
dinh dudng téng, téc d6 dong chiy cua sdng,
khu vuc nuée trdi va thuy triéu thay déi ciing
g6p phan cho su phat trién cia HAB (Pitcher &
cs., 2017).

4. TAC DPONG CUA TAO NO HOA GAY HAI
POI VOI NUOI TRONG THUY SAN

4.1. D6i vé6i dong vat than mém

Anh hudng ctia HAB d6i vé6i cac loai DVTM
rat da dang tU moéi trudong tu nhién dén trong
phong thi nghiém. Cac tiac dong ciia HAB luén
anh hudng 16n d&n méi trudng, con ngudi, ting
truéng va sinh san cua cac loai DVTM trong tu

Au Van Héa, Nguyén Thj Kim Lién, Huynh Truwéng Giang

nhién cting nhu uong nudi. Cac cd s6 san xuat
DVTM doc theo bd bién vinh Florida bi &nh
hudng béi tdo Karenia brevis ng hoa gay thiét hai
khoang 6 triéu USD. M6t s6 loai DVTM c6 kha
niéng loai bd doc t6 phycotoxin trong vong vai
tudAn nhung van khéng loai bd dugde doc té
saxitoxin nhu so (Placopecten magellanicus), so
(Spisula solidissima) va kéo dai t61 5 nam
(Landsberg, 2002). Tai phong thi nghiém da
chiing minh mét s6 loai PVIM goém so diép
(A. irradians), hau (C. virginica), so (Mercenaria
mercenaria), nghéu (Mya arenaria) va vem
(M. edulis) da hap thu cac t& bao tdo nd hoa cb
doc t6 gay hai; ngoai trtt nghéu (M. arenaria) loai
bd doc t6 PST va DST 6 tdo P. minimum; PST &
tdo Alexandrium fundyense va NST & tao
H. akashiwo trong phan hoidc gid phin cua
ching. Riéng hau (C. virginica) khi tiép xtdc véi
tao H. akashiwo, ching giam téc d6 loc, c6 kha
nang déong van mot phan ho#c hoan toan. Cac
loai doc t6 tich lity 6 DVTM sé khong an toan
trong thoi gian thu hoach, khi ching dudc su
dung lam thuc phdm cho con ngusi; sy hién dién
ctia doc t6 sé gay tac dong lau dai, anh hudng
truc tiép dén quan thé va thoi gian sinh trudng
cia DVTM. Téc d6 bom va kha n#ng loc cham
ciia DVTM ciing 1am ting thoi gian loai bd doc t6
ra khoi biéu mé. Bang 3 cho thay, mot s6 loai tao
nd hoa sinh ra doc t6 hodc mat do cao gay hai cho
DVTM trong thi nghiém, wong nudi va tu nhién.
4.2. D6i v6i ca

Trong ao nudi ca, tao nd hoa 1a su sinh séi
nay né béi mot s6 vi tdo thude cac nganh tdo
khac nhau. HAB c6 thé sinh ra ddc t6 lam anh
hudéng dén chat lugng thit c4, c6 mui hdi va tang
trudng ca giam, ning sudt, gy ton thuong gan,
phan ting giat minh va boi mat phuong huéng
ctia cd (Bang 4). O mdt s8 quéc gia cho ring hé
sinh thai nudc ngot thuong gay hién tugng ca
chét hang loat lién quan dén doc t6 microcystin
dugc tiét ra bdi gidng Microcystis (Tencala &
Dietrich, 1997). Nam 1972, tai ving bién noi dia
Seto, Nhat Ban tao Chatonella antiqua né hoa,
thiét hai khoang 70 triéu USD, gay chét hang
triéu ca cam. Tai Vinh Lampung, Indonesa ghi
nhan sy nd hoa cta tao Cochlodinini sp. gy ra
c4 chét hang loat vao nam 2012 va tiép tuc tai
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dién vao thang 6 nam 2013 (Muawanah &
Widiatmoko, 2013). Tai vinh Florida, HAB cta
tdo Karenia brevis vao thang 11 nam 2017, kéo
dai hon mot ndm, trai dai khoang 150-200 dam
ven bién (Pickett,
Heterosigma akashiwo xay ra dinh ky tai mot s6
nuéc gdom Iceland, TAy Ban Nha, British

2018).

HAB

Columbia va Chile; day la loai gay thiét hai 16n
nh&t trén khap thé gisi. Tai Washington, My da
gy thiét hai khoang 2-6 triéu USD. Ngoai ra,
HAB gay chét cho ca nudi va ca tu nhién trén
dién rong bdi doc t6 phycotoxin bi anh hudng bdi

9 4
cua tao

doc t6 than kinh ho#c gay doc té& bao va thiéu

oxy hoa tan (Mathew & cs., 2021).

Bang 3. Cac loai tao nd hoa sinh doc t6 va mat do cao gy hai cho PVTM

Loai tédo

DAu hiéu/boc tb

Loai dong vat than mém

Kha nang gay hai

Ngudn

Karenia mikimotoi

Prorocentrum minimum
(Gymnodinium
aureli/Karenia mikimotoi
(Alexandrium tamarense
(Chrysochromulina
polylepis (Karenia brevis

Karenia brevisulcata

Alexandrium minutum

Gymnodinium catenatum

P. multiseries

Heterosigma akashiwo

Heterocapsa
circleisquama

Prorocentrum
rhathymum
(Pseudopfiesteria
shumwayae)

N& hoa

Déc th HAB

N& hoa

Pac tb c6 hoat tinh
sinh hoc (BEC)

Mat d6 107 té baoll
trong 10 gi®&

3 x 10° té baoll
trong 24 gio

Thi nghiém sau 14
ngay

Sinh ra déc té

N& hoa

Thay tridu d6

Poc td

Trai (so va nghéu)
(Tapes semidecussatta)

So diép (Argopecten
irradians) (hau
(Crassostrea virginica)
(vem xanh (Mytilus
edulis)

Vem (Perna canaliculus)
(hau (Crassostrea
gigas) va bao nguw
(Haliotis iris)

Hau (C. gigas)

Au triing trochophore
cua hau (C. gigas)

Hau (C. gigas) dai 3mm

Hau (C. gigas)

Hau con va hau trwdng
thanh (C. virginica)
(vem (M. edulis)

Trai ngoc (Pinctada
fucata martensii) va so
diép (Argopecten
irradians)

Hau trwdng thanh
(C. virginica)

Trai (Pinctada fucata
martensii)

Hau (C. gigas)

Gay chét Au trung cla trai
(so va nghéu) ké ca giap xac
va dong vat khéng xwong
sbng song day trong trai san
xuét giébng

Giam &n (sinh tredng), sinh
san va kha nang phuc héi &
so diép con

Gay doc dbi vai Au trung

Anh hwéng chét lwong giao
t (kha ndng thu tinh), phéat
trién &u tring

Khéng &nh hwéng dén kha
nang song cla au tring

Thay di vé& hanh vi va sinh
ly nhw gidm bé mat tiép xuc
(tang kha nang dong vo)

B& mét vo bi troc (v& biéu
mo) viém & tuyen tiéu hda
va mang (giai doc té bao)
kich thich dap (rng mién dich
va stress

Giam toc do & bé mat tiép
xuc va tang kha nang gia
phan khi tiép xtc véi doc
t6 tao

Lam giam téc d6 boi cua tinh
trung (kha nang séng 4u
trung) hoat dong va bien thai
b&i co ché gay doc & ciu
tric glycocalyx cla téo va
chat nhay

Lam gidm kha nang déng vé
va qua trinh loc

Tan pha nganh céng nghiép
nudi trai

Chét do nhiém doc t6 & giai
doan au trung va trwdng
thanh

Raine & cs. (2001);
Silke & cs. (2005)

Burkholder (1998);
Li & cs. (2002);
Basti & cs. (2018)

Shi & cs. (2012)

Castrec & cs. (2021)

Matsuyama & cs.
(2001)

Garcia-Lagunas &
cs. (2013)

Garcia-Lagunas &
cs. (2013);
Garcia-Lagunas &
cs. (2015

Thessen & cs.
(2010);
Mafra & cs. (2010)

Banno & cs. (2018)

Keppler & cs. (2005);
Hégaret & cs. (2007)

Matsuyama (1999)

Shumway & cs.
(2006)
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Bang 4. Mot s6 loai tao nd hoa/sinh ddc t6 gy chét ca nudc ngot va 1¢ min

Loai tdo Dé4u hiéu/boc tb Loai ca Kha nang gay hai Ngudn
Prymnesium parvum N& hoa Ca dbi (Mugil spp.) Gay chét ca Shilo (1981)
Gymnodinium breve N& hoa (thay triéu do) Céa va dong vat khdng xwong  Gay chét hang loat Steidinger & Baden

sbng (1984)

Chatonella antiqua
Alexandrium spp.
Chaetoceros
Aphanizomenon,

Oscillatoria,
Pseudanabaena

Heterosigma akashiwo

Microcystis

Karenia brevis,
K. brevisulcata,
K. mikimotoi

Cochlodinini sp.

Karlodinium veneficum

Pseudochattonella
marina

Alexandrium pacificum

Karenia brevis

N& hoa
Saxitoxin

N& hoa

Geosmin

N& hoa

Microcystins

Mat d6 cao

Mat d6 3,07 x 10" ca

thé/l

N& hoa

N& hoa

Doc tinh than kinh
cta PST

N& hoa

Céa cam (Seriola
quinqueradiata)

Au triing va ca con cla ca
thu (Scomber scombrus)
Ca hoi

Cadatron

Ca nuéi 16ng va tw nhién

Ca hdi, ca chép, ca ngwa
van, ca da tron, ca ro phi

Ca héi (Oncorhynchus
tshawytscha), ca héng
(Pagrus auratus)

Cac loai ca nubi léng

Nhiéu loai ca viing can nhiét
dai, ca trap den
(Acanthopagrus butcheri), ca
trich (Elops machnata), ca
bbng (Pseudogobius ororum)

Ca hoi

Au trung, céa con, ké ca ca
trwdng thanh

Sinh vat bién, ca nh, ca Ién
va ké ca ca heo

Gay chét 21,8 triéu ca

Gay chét

Gay chét ca do thiéu oxy

Gay cho thit ca c6 mui
héi

Gay chét

Uc ché tang trwdng

clia ca, gay tén thuwong

dwdng rudt, gan va tuy
Gay ngd déc

Gay ca chét hang loat
do thiéu oxy, tén
thwong mang

Gay chét 100.000 c&
con

Gay chét 25 triéu ca,
gidm san lwong

Gay té liét, boi I6i bt
thwong

Lam chét hang nghin
tan

Okaichi (1989)

Robineau & cs.
(1991)

Rensel (1993)

Schrader & Blevins
(1993)

Landsberg (2002)
(Dorantes-Aranda &
cs. (2015)

Zhao & cs. (2006);
Qian & cs. (2019);
Chia & cs. (2020)

Shi & cs. (2012)

Muawanah &
Widiatmoko (2013)

Adolf & cs. (2015)

Cabello & Godfrey
(2016); Clément &
cs. (2016)

Costa (2016)

Pickett (2018)

Nguén: Muawanah (2012).

Hinh 2. Sy nd hoa cua tdo Cochlodinium sp. va hién tugng ca chét nam 2012
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4.3. D6i v6i tom

Céac su kién HAB trong cac ao nudi tom he &
chau A va Nam My trong giai doan 1993 dén
2002 dugc trinh bay 6 bang 5 (Alonso-
Rodryguez & Paez-Osuna, 2003), da xac dinh
hién tugng thuy triéu dé giy thiéu oxy do mat
d6 tao qua day dic, tuy nhién rat it loai tao cé
lién quan dén stc khde ctia tom. Trong s6 cac
loai tdo né hoa, duy nhat loai Prorocentrum
minimum, dudc coi 12 c6 kha ning giy ra méi de
doa trong cac ao nudi tdm & Ue.

Mot s6 nghién ctu cho ring su phat trién
qua miic clia cac giéng/loai tdo trong ao nudi
tom, c6 thé tiét ra doc t& gay hai, gay thidu oxy
vao sang sém hodc sinh ra mui khé chiu va co
thit t6m c6 mui cia ching, mang tém vuéng
phai sé tiét ra chdt nhon lam téc nghén mang
va gy tli vong; xuat hién cac ddm nau trén than
tom (Pham Thanh Luu & cs., 2017; Stirling &
Day, 1990), anh hudng dén ting trudng cua tom
va thidu oxy cuc by vao ban dém din dén tom
chét hang loat (Alonso-Rodriguez & Paez-
Osuna, 2003), lam giadm vé ning suit tom, gay
thiét hai vé kinh t&. Trung Quéc bi anh hudng

bdi hién tugng tdo nd hoa did chiu thiét hai 40
triéu USD (Jiasheng & cs., 1993). Mot so
giong/loai HAB cho tém (Bang 5).

Nghién ctu ctia Mann (2017) d& thu téng
cong 91 mau tdo va xac dinh dude 137 loai,
trong dé c6 19 loai dudec xem la c6 nguy co gay
hai tiém 4n dén dong vat thiy san trong ao nudi
tom tai Uc (Bang 6). Bang 6 cho thay, cac loai
tdo chi c6 kha ning gay tac dong tiéu cuc dén ca
hoic dong vat khong xuong séng dudi nude
trong quin thé ci tu nhién hosc NTTS; tuy
nhién kha ning gay hai cho téom van chua xac
dinh ro6. HAB gay thiét hai nang suat cho céac ao
tom bién § ba trang trai tai Uc, nudi ch y&u la
tom Penaeid (Penaeus spp.) cho san lugng 4.000
dén 5.000 tdn/nidm, nguyén nhan la do HAB lam
tém chét va ting trudng cham; ning suit tom
binh quan tit 8-10 tdn/ha, giam tit 50 d&n 90% 6
nhiéu ao va gy tong thiét hai > 1 triéu USD
cho méi trang trai. Cac trang trai bi anh hudng
ning né nhat 1a do su xudt hién bdi tdo
Heterosigma sp. véi ty 1& tém chét khong tang
nhung téc d6 ting trudng giam gay thiét hai
vé san lugng tu 5-10%, san lugng khoang
400-800 kg/ha, gia tri tit 6.000-12.000 USD/ha.

Bang 5. Sy né hoa ctia mdt sé loai tao gay hai trong ao nuéi tom

Kha n&ng gay hai Ngudn

Loai tao DAu hiéu/Mat do
Alexandrium tamarense N& hoa, .
10.000 ca thé/ml
Gymnodinium spp. N& hoa

Mat do > 90% tdng
quén thé va > 87%
tdng sinh khéi, doc
t& microcystin

Microcystis,
Anabaena/Aphanizomenon

Gay chét tém st do doc td

Gay doc va thiéu oxy
Gay tom chét hang loat

Alonso-Rodriguez & Paez-
Osuna (2003)

Jiasheng & cs. (1993)
Zurawell & cs. (2005)

Gymnodinium catenatum
va Karenia brevis

Ceratium sp. va Gymnodinioid

Microcystis aeruginosa,
Anabaena/Aphanizomenon,
Oscillatoria, Merismopedia, Lyngbya
va Arthrospira, G. Catenatum,
Karenia brevis, Alexandrium
tamarense va Gymnodinium spp.

Synechocystis diplococcus
Schizothrix calcicola
Noctiluca scintillans
Prorocentrum minimum
Nitzschia navis-varingica

Chattonella spp.

> 10* ca thé/l

N& hoa

Phat trién qua murc
(hay n& hoa)

3.400 c& thé/m|
140.000 c& thé/ml
2.000 ca thé/ml
34.000 c& thé/ml

N& hoa

Giam ty 1& séng, hanh vi bat thuong,
tébm thé chét do doc to

Giam tang trwdng & tém

Gay thiéu oxy, co thit tdm c6 mui khé
chiu, gay t&r vong, hién tweng phan
trang & tom thé va téom su

Giam tang trwdng & tom thé

Giam tang trwdng & tom thé

Gay chét tém P. orientalis

Gidm tang trwdng & tom P. stylirostris

Tém su chét do doc to

Linares & cs. (2009);
Alonso-Rodriguez & Paez-
Osuna (2003)

Keawtawee & cs. (2012)

Pham Thanh Lwu & cs.
(2017); Stirling & Day
(1990)

Alonso-Rodriguez & Paez-
Osuna (2003)
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Hinh 3. Tdo nd hoa trong ao nudi tém

Bang 6. Mat d6 (ca thé/ml)
ctia mot s6 loai tdo nd hoa c6 kha ning giy hai trong ao tém tai Uc

Gibng/loai ?ggttggltj:r; Kha n&ng gay hai
Fibrocapsa japonica 150 Ca chét do tao né hoa
Heterosigma sp. 57.000 Ca chét do tdo né hoa
Pseudochattonella verruculosa 500 Ca chét do tdo né hoa
Alexandrium tamarense 10 Ca chét do doc t6 PSP va Saxitoxin
Azadinium sp. <5 Sinh ra déc tb Azaspiraxit
Cochlodinium sp. 5.800 Ca chét do tdo né hoa
Dinophysis caudata 5 San xuét axit okadaic, dinophys-toxin va pectenotoxin.
Heterocapsa rotundata 15.000 Gay doc dbi voi Artemia
Karenia mikimotoi 5 Ca chét do téo né hoa
Karlodinium sp. 10.200 Ca chét do tio né hoa
Noctiluca scintillans 40 Khéng gay hai nhwng gay kich (’ng mang ca do gidi phong
lwgng amoniac cao.
Prorocentrum cordatum (hay P. minimum) 26.000 N& hoa gay chét ca va tém
Prorocentrum rathymum 50 Dcfic t& (hemolytictoxin) va cac déc t6 co tac dong nhanh tim
( hay P. mexicanum) thay & loai Prorocentrum rathymum
Takayama sp. 3.600 Gay chét ca va dong vat khong xwong sbng
Gymnodinioid spp. 11.000 Anh huwéng da dang loai nhung kho xac dinh
Pseudonitzschia spp. 1.200 Tao ra axit domoic
Pseudonitzschia pungens/ P. multiseries 35 Tao ra axit domoic
Chrysochromulina spp. 120.000 Gay chét ca va dong vat khong xwong sbng
Oscillatoria spp. 1.600 N& hoa lam tém chét va tang trwdng cham

Nguén: Mann (2017).

Hién tuong HAB c6 thé gia ting truc tiép
hosc gian tiép dén viéc mé rong NTTS trong
tuong lai. Nganh NTTS c6 thé bi han ché& do

bién d6i khi hau ngay cang ro rang hon bao gom
thoi tiét cuc doan vé cuong d6 mua va nhiét do.
Nhiing thay d6i vé khi hau nay két hgp véi viéc
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gia tang dan so6, cac su kién 6 nhiém, suy giam
chu trinh dinh dudng, bung phat dich bénh, ty
1é song thap, ning suit gidm...; nhiing nguyén
nhan nay din dén tinh trang thiéu hut san
lugng thuy san trong tuong lai. Péi v6i NTTS,
mot trong cac méi de doa nghiém trong nhat la
su xuét hién HAB. Chinh vi thé, can tim hiéu,
canh bao sé6m vé hién tudng HAB, vé kha ning
di chuyén va thay d6i cudng d6 cta ching, rat c6
l6i cho nganh NTTS va c6 thé chu dong dé giam
thiéu rt ro. Cac bién phap ting phé ngay lap ttc
¢6 thé bao gom thu hoach va du tri sém. Cac
bién phap dé giam thiéu tac dong cia HAB d6i
v6i NTTS duge chia thanh ba n6éi dung sau:
(i) Lap k& hoach khéng gian va thdi gian d6i véi
cac hoat dong NTTS nhidm dé tranh hoidc giam
thiéu ruai ro HAB; (ii) Quan 1y méi trudng toan
dién @& giam thiéu rai ro HAB tai c4c trang trai
NTTS béng cach st dung nudi thuy san da loai,
da dinh dudng, nudi cic loai c6 kha ning chéng
chiu cao hoic it bi anh hudng béi tich lity doc to
HAB:; (iii) kiém soat truc ti€p su hién dién cac
loai HAB bang cac phuong phap vat 1y, hoa hoc,
sinh hoc.

5. KET LUAN

Nuodi tréng thuy san ngay cang déng vai
tro quan trong trong an ninh luong thuc trén
thé& giéi. Mot trong nhiing rii ro quan trong
nhat d6i véi viéc mdé rong NTTS ca trong ndi
dia (d4t lién) va ving bién (ngoai khai) 1a su
xuét hién ctia hién tugng HAB. Anh huéng ctia
HAB d6i véi NTTS rat da dang cd vé khéng
gian, thoi gian va gy thiét hai vé kinh t&. Rui
ro HAB thudng x4y ra 6 cac dia diém giau chat
dinh dudng tit néng nghiép, nudc thai d6 thi,
thuy triéu, toc d6 dong chay,... va ngay ca nghé
NTTS. Pé quan ly duge rai ro HAB d6i véi
nghé NTTS, ngudi nudi cAn ap dung bién phap
kiém soat ching bing phuong phap vat 1y, héa
hoc, sinh hoc hoéc cac cong nghé méi (phuong
phap phan td, chuong trinh giam sat HAB
thong ké) dé kiém soat toan dién HAB va phat
trién bén viing nghé NTTS trong tucng lai
nhiam cung cdp ngudn thuc phdm an toan cho
con nguoi.
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