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TOM TAT
O nhiém do cdc thanh phan dinh dwdong thdi ra tir hoat dong nuéi trong thiyy san dira dén hai tic dong
tiéu cye chinh la lam suy giam chdt liwong nwée va bién doi méi trieong déay. Nude thdi tie nhitng co s6 nudi thity
san, ddc biét la nudi tham canh, chira nhiéu thanh phan dinh dwéng va chuyén héa tir chdt dinh dwéng & dang
hoa tan (nhw chdt thai hoa tan tir trao déi chdt, chat dinh dwéng hoa tan tir thire an va phdn) hodc chat thai rdn
(thire an thira va phan). Doi voi cot nude, cdc chdt thai lam gia tang ham heong dinh dwdng tai viing mieée tiép
nhdn gdy nén hién twong phii dwdng. Doi véi nén ddy, sw ldng tu cdc chdt thai lam bién doi sinh canh, nhat la
tinh trang yém khi. Pdy ciing la nguyén nhdn chinh gdy ra nhitng dnh huong tiéu cyee dén khu hé sinh vit day.
Can tiép cdn van dé theo ca hai hwéng la quy hoach— quan 1y va cdi tién vé ky thudt néi chung bao gom ca kj
thudt nuéi va xir 1y nude thai nham giam anh hwong cia hoat dong nudi thiyy san dén méi truong.
Tir khéa: O nhiém méi truong, dinh dwéng hoa tan, nitrogen, phosphorus, chdt ran

ABSTRACT

Environmental pollution by nutrients released from aquaculture activities leads to two main negative
impacts that are deterioration of water quality and changes in the bottom environment. Waste water from
aquaculture facilities, especially intensive aquaculture, contains many nutrients and metabolites from nutrients
in dissolved form (such as soluble metabolic waste, dissolved nutrients from feed and feces) or solid waste
(uneaten feed and feces). For the water column, wastes increase the nutrient content in the receiving waters that
leads to eutrophication. For the bottom substrate, the accumulation of wastes changes the habitat, especially
anaerobic conditions. This is the main reason causing negative affects on the benthic biota. Addressing this
problem requires a dual approach of zoning management and technical improvements, including enhanced
farming practices and wastewater treatment techniques, to mitigate the environmental impact of aquaculture
activities.

Keywords: Environmental pollution, dissolved nutrients, nitrogen, phosphorus, solids

I. MO DAU

Nganh nuéi tréng thily san dugc danh gia 1a
mot trong nhitng linh vuc san XUét co su tang
truong nhanh nhat trén thé gisi vao nam 2014
[25]. Trong nhitng nim gan day, nudi trong
thity san van ludn cho thay toc do phat trién
cao v6i tong san phidm nudi thuy san dat dén
87,5 triéu tan trong nam 2020, cao hon 60%
so voi san lugng trung binh ¢ thap nién 1990
[26]. Tuy nhién, cung voi diéu do, hoat dong
nudi thity san ciing dua dén nhitng anh huong
khong mong mudn dbi voi méi truong [7, 37,
41, 47]. Do @6, tac dong ctuia hoat dong nudi
thuy san ngay cang duoc chu ¥ nhim hudng

dén phat trién than thién v6i moi truong. Theo
d6, 6 nhiém moi truong do nudi thily san 1a mot
van dé can duoc xem xét.

Theo khia canh 6 nhiém, moi truong nudc
bi thay d6i bai dong thai tir hoat dong nudi thiy
san va xay ra ¢ hang loat dang (nhu phu dudng,
tang do duc, xuat hién khi doc) véi nhiéu co ché
(dién hinh nhu phan hay, ling tu) [10]. Do dé,
viéc danh gia 6 nhiém nudc do nudi trong thiy
san c6 thé duoc tiép can theo nhiéu cach khac
nhau. Tuy nhién, vi 1y do nay, viéc so sanh cac
truong hop cu thé co thé gip kho khan. Cy thé,
dbi v6i ving bién qudc té, mic du khai niém
6 nhiém da duoc néu rd & muc 4, diéu 1, phﬁn
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mo dau ciia Cong ude Lién Hiép Qudc vé Luat
Bién nim 1982 (UNCLOS) nhung UNCLOS
khong dé cap dén cac quy chuan chit luong
moi truong bién [4]. Mat khac, theo Inglezakis
va cong sy (2016), chua co bat ky dinh nghia
thong nhat nao vé Quy chuan Chat luong Moi
truong (Environmental Quality Standard -
EQS) trong cac hé thong luat phéap trén toan
thé gidi [27]. Do d6, chua tim thdy mot dinh
nghia théng nhat vé 6 nhiém méi truong nudc
trén binh dién qudc té cling nhu 6 nhiém nudc
gy ra do nudi thily san.

Vé tong thé, 6 nhiém do nuéi thuy san 1a
suy giam chit lugng nude va bién ddi bét loi
cua moi truong day. Pham vi anh huong cua
dong thai tir hoat dong nudi thiy san phu thudc
phﬁn 16n vao vi tri nudi va loai hinh trang trai
(quy mo6 va mtc d¢ tham canh) ciling nhu cac
cong nghé san xuat va phuong phap quan ly
duoc ap dung [17, 40, 42]. Dién hinh, Aissaoui
va cong su (2023) chi ra rang luong xa thai cia
trang trai nudi ca va su phan tan chét thai phu
thudc vao chu ky va quy mo san xuat, cac thong
s6 thuy dong luc ciing nhu sé luong va thanh
phan thic in sir dung [8]. Tac dong moi truong
ctia nudi thuy san co thé dugc phan chia thanh
2 nhém: gan khu vuc nuoi (near-field) va xa
khu vuc nuéi (far-field). Trai v6i tac dong gan
khu vye nudi, cac anh hudng xa khu vyc nuoi
khong duoc biét rd chi yéu do chung thuong
chi 12 mot trong nhiéu ngudn giy tac dong va
viéc danh gia anh hudéng twong ng cua hoat
d6ng nuoi thity san 1a rat khé khan [49].

Theo Schneider va cong sy (2005), 6 nhiém
mdi truong nude 1a mdt trong nhiing tac nhan
han ché sy phat trién nudi trong thuy san véi
hai tac nhan chinh gay 6 nhiém la nitrogen (N)
va phosphorus (P) [46]. M& rdng hon, Aissaoui
va cong su (2023) cho r::ing ddi véi trai nudi ca,
bén canh N va P, chét lo limg ciing 1a tac nhén
chinh gy 6 nhiém [8] Xét theo dang ton tai,
chat thai cua nudi trong thuy san ¢co thé duoc
phan loai thanh chat thai ran va chét thai hoa
tan [22]. Tuy nhién, trong mdi trudng nudc
thudng co su chuyén dang chit ran thanh chat
tan, cht yéu 1a cac hop chét hiru co dé bi phan
huy sinh hoc, theo do, cé thé tao nén nhiing
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tac nhan 6 nhiém tht cap. Do d6, phén loai tac
nhan giy 6 nhiém theo cac dang ton tai cua tac
nhan chi ¢o tinh tuong ddi.

Trong bai viét nay, nhiing tic nhan giy 6
nhiém dugc phan loai don gian thanh chit dinh
dudng (N va P) & dang cac hop chét hoa tan
hodc chét thai ran. C) ging ctia chiing t6i nham
tong hop két qua mot sd nghién ciru d6i vai cac
tac nhan gay 6 nhiém dugc thai ra tir hoat dong
nuoi thiy san, dic biét la cac co s¢ nuodi tham
canh, voi sy chu y dén cac két qua dat duogc va
nhitng van dé can quan tam.

II. CHAT DINH DUONG (NUTRIENTS)
GAY O NHIEM TU HOAT PONG NUOI
THUY SAN

Bén canh C (carbon), hai thanh phan dinh
dudng chu yéu trong nudi thuy san 1a N va P.
Tuy nhién, cac ddi twong nudi chi co thé sir
dung mot ty 18 thip nhiing thanh phan dinh
dudng nay. Dién hinh, Zhang va cong su
(2015) da chi ra rang hiéu qua sir dung thay doi
tr 11,7% dén 27,7% dbi v6i N va tir 8,7% dén
21,2% dbi voi P. Bidu nay lam cho hoat dong
nudi thity san tiém an nguy co gdy 6 nhiém moi
truong cao [53]. Theo d6, ngay cang ¢ nhiéu
lo ngai vé tac dong cua cac chat dinh dudng tir
viéc xa nudc thai nudi thiy san vao moi truong
[17]. Cac chit dugc phén loai 1a tac nhan gay
6 nhiém c¢6 ngudn gdc tir ché d6 an trong dong
thai tir cac trang trai nudi thiy san vé co ban la
nhitng thanh phan khong dugc tiéu hoa hoic
san pham bai tiét tir qué trinh trao do6i cht
[22]. Nhu di dé cap trén day, hai thanh phan
nay duogc thai ra co thé dudi dang vo co hoac
hiru co [44], O dang rin [38] hodc hoa tan [44].
Hoat dong nudi trong thuy san tren bién khong
chi anh huong truc tiép dén nén day cua khu
vue nudi ma con anh huong dén toan bo cot
nudce va hé sinh thai xung quanh khu vuc nuéi.
Chét dinh dudng du thira tir hoat dong cho in,
chét thai ciia d6i twong nudi mot phan 1am thic
an cho ca tu nhién, mot phﬁn 1éng dong xuéng
tram tich day, mot phan bi song va dong chay
phat tan phan b vao trong ¢t nude dugc phan
huy tao thanh mudi dinh dudng cung cép cho
thuc vat phu du va sinh vat san Xuét so cép
phat trién. Mot s6 mam bénh xuit hién trén
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dbi twong nudi trong thuy san c6 thé 14 mam
bénh lay nhiém cho céc loai ca tw nhién. Thude
khang sinh str dung trong nudi trong thay san
c6 thé gay mat an toan sinh hoc ddi véi cac sinh
vat trong hé sinh thai ¢ khu vuc nudi trong thuy
san (Hinh 1).

Anh hwéng dén cdt nwée

Anh hwéng dén nén diy khu vire

Theo Qi va cong sur (2019), N va P duoc dbi
turong nudi bai tiét vao méi trudng & dang vo
co hoa tan; trai lai, N va P trong thirc an thira va
phan duoc thai ra & dang hat hitu co. Mot phﬁn
cua cac hat nay s€ hoa tan va tr¢ thanh dang
hitu co hoa tan [44].

Anh hwing dén hé sinh thai

Thizc an ddu vao
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“Dau chan lang dong”

Hinh 1. Tong quan vé cac tic dong méi truwong tiém an tir hoat déng nudi 16ng bién dién hinh vai ca la
doi twgng minh hoa (Forrest va cfng su, 2007; trich tir Lee, 2015 [34]).

Bang 1. Dang ton tai (hodc thanh phén) tic nhan 6 nhiém phat thai tir hoat dong nudi thiiy san

Thanh phan Doi twong HE thong . Lwong N .
(hojic dang ton tai)  nudi puei  TRUCAR )t thai Nguon tham khao
Chit lo lirng

o Cé hdi Bergheim va cong su,
Chat ran lo ling Nauy - - 1-100mg 1" 1985; trich tir Ingram,

1998 [28]
Lo limg - NA o 2SOk lONE b s cong sw, 2019 [12]
thirc an/ngay
Cac dang N
N Ca i i 50% - 80% tr  Schneider va cdng su,
TA 2005 [46]
N Ca NL Catap 83% tr TA Qi vacong sy, 2019 [44]
N Ca NL - 132,5 kg/tan SP Islam (2005) [29]
N Ca NL TAvién 69% tu thiic an Qi va cong su, 2019 [44]
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Thanh phan Poi twong  Hé thong Lugng X .
(hoiic dang tdn tai)  nudi nupi | RUCAN st thai Nguon tham khio
Nhiéu loai o Kawasaki va cOng su,
N %) NA - 17% 2016 [30]
N Cihdivan - o 20 0K pawin, 1998 [11]
SP/nam
) 25,19-46,6 kg/ _ .» . .
N Cétra NA - tn SP Kiéu va cong su, 2019 [3]
N Cé bién NL Cé tap 91% tr TA  Hava B9, 2016 [1]
, Kawasaki va cOng su,
R ) o 0 U
N Tom su NA 31,5% 2016 [30]
N Tém hum  NL bién Catap 257,49 g/kg SP An va Tuan, 2012 [9]
N v co hoa tan Ca NL Catap 57% e TA Qi vacong su, 2019 [44]
N v co hoa tan Cétra NA - 0,5—-11,6 ppm Khoi va cong su, 2012 [2]
Ao A . Dalsgaard va Pedersen
by r A _ _ 0 A r 9
N hoa tan Cé hoi van 48% N ti€u hoa (2011) [20]
N hitu co dang hat Ca NL TA vién 17% te TA Qi va cong su, 2019 [44]
Tai lo lung chuyén Ca NL Catap 4% tr TA Qi va cong su, 2019 [44]
Igﬁnh N htu corhoa NL  TAvien 3% trTA  Qivacong sy, 2019 [44]
Cac dang P
P Ca i i 15% - 65% tu Schneider va cong su,
TA 2005 [46]
P Ca NL Ca tap 90% tr TA Qi va cdng sy, 2019 [44]
P Ca NL TAvién  82%trTA Qi va cong su, 2019 [44]
P Ca NL - 25 kg/tan SP Islam, 2005 [29]
Nhiéu loai 0 Kawasaki va cong su,
P *) NA - 28,1% 2016 [30]
P Ca héi : - ORI ngram, 1998 [28)
p C4 héi van ; 4-20kg/tan b dwin, 1998 [11]
SP/nam
p Cé tra NA - 9.9-18.4ke/ 1 ia va cong s, 2019 [3]
tan SP
P Ca bién NL Ca tap 90% tr TA  HavaBo, 2016 [1]
Kawasaki va cong su
A 4 _ 0 ¥ )
P Tom su NA 19,3% 2016 [30]
A . Dalsgaard va Pedersen
\ L As A i i o I ,
P hoa tan Ca hoi van 1% P ti€u hoa 2011[20]
P v6 co hoa tan Ca NL Catap 34% tortr TA Qi vacong sy, 2019 [44]
P v co hoa tan Ca NL TA vién 32% ter TA Qi vacdng su, 2019 [44]
P v6 co hoa tan Ca NA - 0,05 —7,7 ppm Khoi va cong su, 2012 [2]
P hitu co dang hat Ca NL TA vién 50% tdr TA Qi va cong sy, 2019 [44]
Tai lo lung chuyén Ca NL Catap 8% tu TA Qi va cong sy, 2019 [44]
thanh P'hitu cohoa NL  TAvien 7.6%trTA Qi vacong su, 2019 [44]

tan

Ghi chit: * Chii yéu la cd ré phi, cd da tron va tém cang xanh. -: Khéng néu ro; ppm: 1y 1¢ phan triéu (part per million),
TA: thirc an; SP: san phdm; N: Nitrogen; P: Phosphorus; NA: Nuéi ao; NL: nuéi long
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Mot s6 két qua tong hop duoc thé hién &
Bang 1 cho thiy cac cong bb vé dén tac nhan
6 nhidm lién quan dén dinh dudng phat thai tir
hoat dong nuodi thuy san tap trung nhiéu nhat
vao hai thanh phan 1a N va P. Tuy nhién, luong
phat thai duoc cac tac gia danh gia theo nhiing
don vi (hoac phuong thire xac dinh) khac nhau
nén viéc so sanh gap kho khan. Nhin chung,
N va P phat thai vao trong moi truong nude
phu thudc vao nhiéu yéu t6 khac nhau nhu doi
tuong nuoi, hé théng nuoi va loai thirc an st
dung. Trong d6, viéc st dung ca tap dé nudbi
10ng c4 bién phat thai N va P vao méi trudng
nude cao nhét, twong tmg 1an lugt 91% va 90%
cac thanh phan dinh dudng nay trong thic an.
Nguoc lai, N va P phat thai vao nude thip nhat
lan luot dat 17% & mo hinh nudi ao véi dbi
tuong chinh 1a ca r6 phi va 19,3% ¢ mo hinh
nudi tom st trong ao. Cac két qua vé nhiing
dang N va P phat thai khac (v6 co hoa tan, hiru
co dang hat, tai lo limg chuyén thanh hitu co
hoa tan), va cac thanh phan lo ling chua duoc
tim thay nhiéu.

1. Dang hoa tan

N va P & dang hoa tan 1a nhiing thanh phan
dinh dudng quan trong cua thyc vat thuy sinh
va su gia ting ciia chung c6 thé anh hudng
nghiém trong dén trang thai cin bang cia cac
h¢ sinh thai thuy sinh [38].

1.1 Nitrogen

N chu yéu duoc bai tiét qua mang dong vt
di vao mdi truong nudc dudi dang ammonia
(NH,) va dugc chuyén héa thanh nitrite (NO,)
va nitrate (NO,) tuy thudc vao hoat dong sinh
hoc trong cot nudc [22]. Bén canh d6, ham
luong N trong nude con do sw phan huy chat
ran c6 ngudn goc tur phan va thace an thira [50].

Ammonia ton tai & hai dang, dang khong
ion hoa va dang ion héa (NH; va NH"). Trong
nudc, ca hai ton tai ¢ trang thai can bang voi ty
1€ dugc xac dinh boi nhiét d6 nudc va pH cua
nucyc [24]. Theo Boyd (2003), Hi¢p hoi nudi
trong thuy san toan cau (Global aquaculture
alliance - GAA) khuyén nghi gi¢i han 5 mg/L
dbi vé6i tong nitrogen dudi dang ammonia (total
ammonia nitrogen) bao gdm ammonia khong
ion hoa (NH,) va ion hoa (NH,") trong quan ly

nude thai nudi trong thuy san [14]. Hoi dong
Tu vin Nghé ca Noi dia Chau Au ciia FAO dit
giori han 0,025 mg/L 1a ndng tbi da cho phép
dbi voi NH, [24].

N1tr1te (NO,) khong bén va d& duoc
oxi hoa thanh nitrate (NO,). NO, ciing co
doc tinh [22]. Cu thé, mtrlte gdy ra ching
methemoglobinemia & mot s6 loai ca nhu ca
da tron Bic My, ca hoi, ca chép va ca ro-phi
[50]. Trai lai, NO, dugc xem 1a khong doc hai
mot cach tuong d01 [47] 1a do tinh tham cua
mang thap ddi voi ion nay [16]. Mot sd tac gia
cho ring ion nay khong doc dbi véi ca ngay ca
khi ndng do 1én dén 200 mg/L [22]. Tuy nhién,
nghien cuu cia Yang va cong su (2019) cho
thdy rang ¢ nong do6 165 mg/L, NO, ¢6 anh
hudng man tinh dén stc khoe cua ca trac da
(spotted knifejaw - Oplegnathus punctatus) &
giai doan 4u nién (juvenile) [51]. Theo d6, cac
gia dé nghi can thir nghiém doc tinh sau hon
& muc thap hon mirc d6 dé cung cap thong tin
phong ngira ngd doc nitrate méan tinh dbi véi
ca trac da noi riéng va dong vat thuy sinh noi
chung. Mt khac, NO," cling gdy ra nhiing anh
hudng tiéu cuc cho mdi truong vi lam tang dinh
dudng cua thuy vuc tiép nhan xa thai va cing
voi phosphorus, gay ra hién tuong phu dudng
[22]. NO, ¢co thé tich lay trong hé théng nudi
theo th(n gian [én muc cao den 400-500 mg/L
[45]. Theo d6, tiry thudc vio tan suét thay nudc
va thoi diém nude d6 dugc giai phong, s& tac
dong tidu cuc dén ngudn nude tiép nhan [22].

1.2 Phosphorus

Phosphorus (P) trong thitc dn khong duoc
hép thu va tich tu trong cac mo co thé cua vat
nudi s& dugce bai tiét vao nude theo hai phuong
thirc- qua phén (phosphorus kh¢ tiéu) hodc qua
nudce tiéu (phosphorus duoc hip thy vuot qua
nhu cau). Du theo phuong thic ndo, cudi cling
phosphorus déu dwoc chuyén héa tré thanh
PO,* [50]. Ngoai ra, P con duoc chuyen hoa
hoac hoa tan tir phan bon hodc san pham phan
hay tir thirc an it dugc st dung va xac chét.
Xem xét vé mat tac dong, Tucker va Hargreaves
(2012) cho rang PO, khong doc d6ivai ca [50].
Cu thé hon, nghlen ctru cua Bussel va cong su
(2013) ddi voi ca bon (turbot-Psetta maxima)
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& giai doan 4u nién (juvenile) duoc nudi tham
canh trong hé thdng tuan hoan (recirculating
aquaculture systems-RAS) cho théy sy tich Iy

PO, khong gay tac dong tiéu cuc dén sire khoe
clia ¢4 va co thé anh huong tich cuc hoat dong
nuoi [15]. Tuy nhién, khi dugc giai phong vao
mdi truong, tuy theo ham lugng, né lam giau
thiy vuc ty nhién va din dén sy pha dudng
[44] Theo co ché dic thu, PO co thé duoc
hap thy boi tao hodc phan tng véi Fe ", AL,
Ca,” hodc keo dat, hinh thanh nén dang hen ket
chat ché [38]. Do d6, nudc thai cd ham luong P
thip hon nhiéu so véi luong P ¢6 trong thirc an
va phan bon bai vi hau hét dau vao P duoc giit
trong tram tich ao dia [50].

2. Dang thai rin

Theo quan diém chit luong nudc, chat rin
c¢6 thé phan thanh chét rin khong thé loc va
chat rin c6 thé loc. Chét rin khong thé loc co
dudng kinh < 1 um. Chat rin co thé loc co
duong kinh > 1 pm [5]. Dya trén kich thudc
hat, chét thai ran tir hoat dong nudi thiy san
thay doi rat rong va c6 thé dugc phan lam 4
nhom: dang hoa tan (c6 duong kinh <0,001
um), dang keo (c6 duong kinh 0,001~1 um),
dang keo tinh nang cao (c6 duong kinh 1~100
pm) va c6 thé lang (c6 duong kinh >100 pm)
[12]. Pon gian hon, chit cic thai rin tir nudi
thity san thanh ba nhom 1a c6 thé ling, lo ling
va min hoéc hoa tan [24].

Chat ran trong nudi thiy san phat sinh tir
thirc an thira, cac chat chuyén héa, mang sinh
hoc, “bong sinh hoc” (bloﬂoc) Vl sinh vat,
tao, phan va cac san pham bai tiét, tham chi
1a cac hat sét. Theo do, dic diém cua chét thai
ran nhu 1a néng do, toe do léng va kich thudc
hat phu thudc vao loai nu6i va kich thude dbi
tugng, thanh phan thirc 4n va cdu trac hé thong
nudi [12]. Cac chét ran c6 thé mang tong luong
tur 7- 32% N va 30— 84% P trong nudc thai
nudi tréng thuy san. Mac du hoat dong ctia cac
trai nudi ca di thay doi vé mirc d6 thim canh,
cai thién trong cac van dé lién quan dén dinh
dudng nhu cong thire thire an, ché do cho an. ..
nhung ndng d6 chat rin trong nudc thai van
khong thay d6i nhiéu. Tuy nhién, viéc so sanh
chat ché véi dir liéu da co6 gap kho khan [19].
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Theo Bao va cong su (2019), hoat dong
nudi thuy san tao ra cac chit ran lo lung, dac
biét 1a hé théng ao dia nhiét d6i [12]. Theo
cac tac gia, bén canh vi tdo, sinh vat phu du va
céc hat sét, thirc an thira 12 ngudn quan trong
tao nén dang chét thai nay. Kelly va cong su
(1997) di chi ra rang cic trai ca nudc ngot &
Scotland thai ra lugng chat thai cao nhat trong
sudt thoi gian dau; 80% cac chét rén lo ling &
dang cac hat co klch thude 60— 100 Hm [31].

Cung v6i chat rin lo lung, cac dbi tuong
nudi con tao ra cac chit ran co thé ling trong
nuéce thai [38]. Hoat dong nudi 1dng xa chat
thai truc tiép vao moi trudng, phan 16n trong
sb d6 1a chét ran hodc lién két véi vat lidu
dang hat, va cé tinh léng dong. Do do, viéc
m& rong hoat dong nudi 16ng bién co thé dua
dén nhiing tic dong dang ké dén hé sinh thai
bién va ven bo [29]. Toéng quan cia Price va
cong su (2013) ude tinh % tong N va P tir dau
vao thai ra moi truong ¢ dang cic chat ran va
chtng cudi cting tao nén trim tich & ving nudi
hodc khu vuc lan can [43]. Tuy nhién, lugng
N va P tich liiy trong trim tich khac nhau phu
thudc vao nhiéu nhan td nhu déi tuong nuoi,
thuc an st dung, hoat dong quan ly, toe do
dong chay, cau triic nén day, thoi gian nubi...
Dién hinh nhu hoat dong nudi 16ng bién véi
quy md trang trai nhoé (80 tdn san phim/niam)
tai ban ddo Gran Canaria, Tay Ban Nha, ca
trap (Sparus aurata) dugc cho an thirc an vién
voi th(‘yi gian hoat dong ngin (nim dau tién)
va toc d6 dong chay trung binh (6 crn/s) chua
dua dén anh hu’ong khong mong muon cua
viéc tich liy tram tich hitu co [23].

Tém lai, chét ran thai ra tir hoat dong nuoi
thuy san rat da dang va thay ddi tiy thudc vao
nhiéu yéu t6. Mot phan cac chat rin co thé
tich liiy dudi dang tram tich yém khi nhung
da s6 nhanh chong bi phan huy giai phong
N [43, 49] va P [23] vao nudc ¢ nhitng dang
khac nhau. Sy phan hay cé thé xay ra trong
¢ot nudc nhung da s6 dién ra o 16p bé mat
clia tram tich ddy. Tdc do phan hay cac chat
hitu co nay phu thudc nhiét dg, oxy hoa tan,
pH va s luong ciing nhu chat lugng vat chat
htru co [50].
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III. TAC PONG TIEU CUC DO O NHIEM
BOI THANH PHAN DINH DUONG TU
HOAT PONG NUOI TRONG THUY SAN

1. Tac dong tiéu cuc

Anh huéng dang luu y nhat cua chét thai tir
hoat dong nudi thuy san la gia tang ham lugng
dinh dudng dbi véi cac thity vuc ty nhién [11],
dan dén gia ting quan x3 sinh vat phu du va vi
sinh vat [38, 42], dac biét & nhiing thuy vuc co
dong chay yéu hodc nghéo dinh dudng [17].
Bén canh tac dong truc tiép dén dong vat thiy
sinh (tac dong dén ciu truc va hoat dong cia
mang boi NH, anh huéng dén hoat dong cua
hé tudn hoan bO’l NO,...) [47 50], hoat dong
nuoi cd con lam thay 601 cau truc dinh dudng
(bién doi ty 1& N: P) xung quang khu vuc nudi
gdy anh hudong dén sy phat trién ctia thyc vat
va dong vat phu du [44]. O ham luong cao, cac
chit ran co thé lam tang d6 duc [22, 35]. DPong
thoi, su ling tu cac chat rdn con taora tram tich
[23, 38], gdy anh huong dén quan xa sinh vat
day [12] do pha huy sinh canh, xao trdn moi
truong va tac dong dén niang lyc moi trudng
ma cu thé 12 1am giau thanh phan hitu co quanh
trang trai, ting cac chat dinh dudng hoic hoa
chit hoa tan trong khu vuc nuéi [12, 17, 23, 35,
39, 42]. Su phan hity c4c chét ran hitu co c6 thé
lam can kiét oxy hoa tan trong cot nudc, dac
biét & cac hé sinh thai tuong dbi tinh [17, 38].

Cu thé, nghién cru cua Morata va cong
su (2013) vé anh huong méi truong cua trai
nudi ca trap dau vang (Sparus aurata) & ving
bién Tay— Bic Pia Trung Hai da x4c nhan co
su khac biét co ¥ nghia vé ham luong chét
hitu co, tong phosphorus va thé OXy héa— khir
trong tram tich cung vé6i su thay doi dong vat
déy kich thudc 16n [39]. Dya theo cac két qua
nghién ctru trén ca hdi van (rainbow trout -
Oncorynchus mykiss), Davidson va cong su
(2009) nhan dinh ring sy tich liiy cac hat c6
kich thudc <20 pm va cac chét rin lo lung
c6 kha nang gay ra nhirng anh huéng bt loi
cho mang ca. Pong thoi, su tich lily chét ran,
hat min va cac thanh phan khac di lam ting
lugng vi khuan di dudng [21]. Nghién ciru
ddi véi hoat dong nuoi ao dia tom thé chan
tring & ctra song Min River, Trung Qudc chi

ra rang co su thay dbi dang ké vé nong do
dinh dudng v6 co hoa tan ca trong cdt nudc
Va trong 16p nudc mong ranh gidi gitra cac hat
tram tich (sediment porewwater) Qua trinh
chuyén dong vat 1y ctia nude va tram tich day
lam thay d6i do day va dia hinh cta giao dién
tram tich- nuéc. Su tai huyén phu tram tich
do soéng, thuy triéu hodc cac luc gy nhidu
khac nhu ban chan cua con nguodi lam cho
thanh phan hoa tan trong 16p nudc mong va
céc ving triing trén bé mat trAm tich khuéch
tan ra khoi trAm tich va hoa tron véi nude &
phia trén. Trung binh ndng dd nitrite nitrogen
(NO,"), nitrate (NO,") va ammonium (NH,")
tinh theo N, va phosphat (PO,*) tinh theo P
trong lop nudc mong ranh gidi gitta cac hat
trAm tich nay lan lwot cao hon 3,53; 2.81;
29,68; va 6,44 lan so véi nf”)ng do trong cot
nuée. Pidu do6 chi ra rang tram tich dong vai
tro la nguén that sy cuia cac thanh phén dinh
dudng trong cdt nudce [51].

2. Pham vi dnh huwéng

Ddi véi khu vue ven bo, Price va cong su
(2013) nhan dinh rang chat luong nudc bi suy
giam c6 thé duO’c quan sat thay xung quanh cac
trang trai gan bo hodc ¢ ving triéu 1a noi co
dong chay yéu va & céc trang trai stt dung thtrc
an bao gdm c4 tap thay thé cho thic an cong
nghiép. Sy tich tu thirc an du thura va chét thai
clia ¢4 s& lam thay doi qua trinh phan hiy hoa
hoc va dong héa chat dinh dudng & méi truong
day. O nhiing trang trai bi anh huong ning,
tinh trang ky khi trong 16p trim tich kéo dai
hang trdm m (meter) ngoai pham vi trang trai.
Vit chét hiru co c6 thé tich lily va dua nén day
dén tinh trang yém khi va cudi ciing 1a khong
c6 sinh vat [43]. Pbi v6i hoat dong nudi 1dng
bién, tac dong 1én nén day do su lang dong cac
vat liéu hiru co tr thitc an thtra va phan ciing
¢6 thé giam nho sy phan tan ctua dong hai luu.
Tac dong 1én nén day co thé giam & moi trudng
xa bo nhung ky vong “khong co tic dong”
1a khong thyc té [33]. Kha ning gy thiét hai
nghiém trong va lau dai dén sinh vat ting ndi
va sinh vét day dugc xac dinh <100 m tinh tu
16ng [43]. Trong trudng hop & khu vuc c6 dong
chay tot, thuong khong c6 anh hudng nao ¢
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pham vi cach 16ng 30 m. Dién hinh, nghién ctru
cua Choi va cdng su (2018) tai Vinh Gamak,
mot vinh nira kin gan Yeosu trén bo bién phia
nam ctia ban déo Triéu Tién da cho thiy trim
tich trang trai nudi ca c6 dic diém 1a diéu kién
suy thodi manh véi su tich tu NH,"(1310 uM),
PO, va H,S (123 uM) cao hon lan luot 1a 15
va 1,5 14n so véi gia tri xac dinh dugc tai diém
tham chiéu cach 50 m [18].
IV. CAC GIAI PHAP PA PUQC
KHUYEN NGHI

Trong thyc té, 1am giam 6 nhiém moi
truong do hoat dong nuéi thity san 1a vin dé
phtc tap va c6 lién quan qua lai gitra nhiéu
nhan td. Do vdy, cic giai phap ciia cac tac gia
thuong chi lién quan dén mot vai ndi dung
trong toan bo van dé.

Theo Boi (2021), viéc két hop cac bién
phap/cong cu hanh chinh nhu quy hoach,
phan vung, danh gia tac dong va giam sat
moi truong moi truong voi cac bién phap ki
thuat nhu cong nghé nudi tuan hoan va biofloc
khong chi lam giam 6 nhiém méi truong do
hoat dong nudi thiy san ma con huéng dén
phat trién hoat dong nay than thién v6i moi
truong [13].

Price va cong sy (2013) chi ra rang sy cai
thién vé thac an va hiéu qua cho an la nhitng
1y do chinh ddi vé6i viée giam lugng xa thai va
chét lwong nudc co thé chip nhan trong hoic
gan 16ng nudi [43]. Zhang va cong su (2015)
cho réng viéc cai thién hiéu qua st dung thirc
an trong hé¢ thong nudi 1ong va duy tri chat
dinh dudng trong hé théng nudi kin 1a can
thiét. Do do6, cac chién lugc nham ting cuong
tai st dung chat dinh dudng, bao gom nudi
trong thiy san két hop nhiéu bac dinh dudng
can cha y trong tuong lai [53]. Theo huéng
nay, hoat dong nuodi trong két hop dong vat
thuy san voi cac loai thuc vat (tao bién) va cac
dbi tuong an thyc vét nhd vao viée giam thai
chét dinh dudng bang cach tai st dung [46].

Tiép can theo hudng xur 1y nude thai, Kelly
va Cripps (1998) dé xuat 3 phuong phap
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bao gdm tach co hoc, lang thu dong va xu 1y
sinh hoc (biological treatment). Hai phuong
phap dau nham loai bo chat thai rin trong khi
phuong phap thi ba c¢é tac dung dbi véi ca
chét thai ran ciing nhu hoa tan [31]. Theo cach
tiép can ndy, mot sé tac gia di thir nghiém
viéc st dung rong cau (Gracilaria caudata)
hoac/va artemia (Artemia. franciscana) [36]
hay rong cau chi (Gracilaria tenuistipitata)
[7] dé xtr 1y N va P tir nudc tai nudi thay san
v6i két qua tich cuc. P6i voi chat thai ran,
ap dung k¥ thuat tach riéng hat (co hoc) voi
cac ludi loc ¢6 16 tir 60— 200 pm [19]. Ngay
ca chat thai ran lo ling ciing duoc giir lai v6i
ludi loc 6 kich thude 16 2,0 um [28]. Khong
chi str dung céac bd loc (loc tam gidc, loc tréng
xoay va loc dia), Ingram (1998) con khuyén
nghi 4p dung céc ao ling va xay dung cac khu
dat ngap nudc (constructed wetland) dé loai
bo cac vat liéu dang hat [28].

V. KET LUAN

- Hai thanh phéan dinh dudng hoa tan chinh
¢6 trong chat thai nudi trong thuy san gy 6
nhiém méi truong 1a N va P. Nudc thai tir cac
trang trai nudi thay san goép phan gy phu
dudng thay vuc ty nhién.

- Chat rin trong nudi trong thuy san cé
ngudn goc tir thirc an thira va chit thai cua
dong vat nudi rat da dang va thay déi tuy
thudc vao nhiéu yéu t6. Mot phan chat ran co
thé tich lity dudi dang trdm tich yém khi gay
nén 6 nhidm nén day, phan 16n lugng chit rin
con lai bi phan huy giai phong N va P vao
nude gop phan gay 6 nhiém ngudn nudc.

- Hoat dong nudi trong thiry san khong chi
gdy suy giam chéat luong moi truong nudc
xung quanh trang trai ma con 1am bién déi nén
day v6i pham vi anh huéng thay déi tiy thude
trang trai nudi 16ng.

- Pé giam thiéu 6 nhiém méi truong do
hoat dong nuéi thiy san, can tiép can theo ca
hai huéng 1a quy hoach — quan 1y va cai tién
vé k¥ thuat noi chung bao gdm ca ky thuat
nudi va xu ly nudc thai.
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