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ABSTRACT

The aquaculture industry plays an important role in solving global food scarcity
due to population growth. However, traditional aquaculture systems have caused
adverse effects on water quality and pollution, threatening aquatic resources.
Improving water recycling efficiency and reducing the discharge of waste water
are the major factors contributing to sustainable aquaculture system. The study
presents the various aquaculture waste water treatment technologies and their
role in achieving sustainability. Recirculation systems in aquaculture units are
Jfound to be more effective in managing the volume of waste water sinceonly 10%
of the total volume of water is replaced per day and hence more sustainable.
Constructed wetland systems have reported high efficiency in the treatment of
waste water containing nitrogen compounds. Energy needs in Aquaponics systems
have been reduced to much lower levels than in conventional systems. The study
of the use of local and low trophic level biomass like microalgae as feed stock
was found to reduce the environmental impacts of fish farming with added benefit
of biomass production and lipid production. The algae harvesting efficiency of
above 90% has been achieved by using proper coagulants in Biofloc technology.
Research using a combination of seaweed and fish farming for water treatment
shows that it is more effective in reducing the concentration of pollutants in water
and increasing fish resistance.

TOM TAT

Nganh nuéi trong thity san déng vai tro quan trong trong viéc gidi quyét tinh trang
khan hiém lwong thie toan cau do sw gia tang dan sé. Tuy nhién cdc hé thong nudi
trong thity san truyén thong da gdy ra cac danh hwéng bat loi dén chdt hrong va 6
nhiém nguén nuoc, de doa dén nguén loi thuy san. Cai thién hiéu qua tdi ché nuée va
gidm xd nwée thai la nhitng yéu t6 chinh gép phan tao nén cdc hé thong nudi trong
thity san bén viing. Bai bdo nay gidi thiéu cac cong nghé xit Iy nwée thai nudi trong
thity san khéc nhau va vai tré cia chiing trong viéc dat dwoc tinh bén viing. Hé thong
tuan hoan trong nudi trong thity san gép phan mang lai hiéu qua hon trong viéc
quan Iy lwong nweée thai vi chi 10% tong heong nwée dwge thay thé moi ngay. Céc hé
théng dat ngdp nwée nhan tao da dat hiéu qud cao trong viéc xir Iy nwéc thdi c6 chiva
hop chat nito. Nhu cau ndng lwong trong cdc hé thong Aquaponics két hop da giam
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Tir khéa: Hé thong
tudn hoan nuoc, dat
ngdp nuwde kién tao,
aquaponics, xu [y
nuwoc thai bcing Vi tdo,
s dung rong bién dé
xu Iy nudc thai.

xuéng thap hon rdt nhiéu so véi cdc hé thong thong thwong. Nghién civu vé viéc sir
dung sinh khoi ¢ cdp do dinh dieong thap nhw vi tao lam thirc an gop phan giam tac
dong moi trwong cua vzec nuéi ca dong thoz mang lai loi ich bé sung cho viéc san
xudt sinh khoi va san xudt lipid. Hiéu sudt thu hoach tao trén 90% da dat dwoc bang
cach sw dung chit keo tu thich hop trong cong nghé BlOﬂOC Nghién ciru sir dung két
hop rong bién véi nuéi cd hodc tom dé xir Iy nweée cho thay hiéu qua hon trong viéc
gidm nong dj chdt 6 nhiém trong nuwée va tang sirc dé khang cia doi tieong nuéi.

1. Giéi thiéu

Trong nhitng nim gan diy, nganh nudi
trong, khai thac va ché bién thuy san xuat khau
& Viét Nam phét trién manh mé. Theo VASEP,
nim 2022, u6c tinh nganh thuy san chiém 3%
tong xuat khau hang héa cua Viét Nam. So véi
tong kim ngach xuat khau khu vyc kinh té trong
nude, nganh thuy san dong gop gan 12% gia tri.
Trén ban dd xuat khau thuy san thé gidi, Viét Nam
dang la quéc gia xuat khau 16n thir 3, chi dig sau
Trung Quédc vaNa Uy —2 cuorng qudc c6 dién tich
dat va mat nude 16n hon nhiéu so véi Viét Nam.
Vi két qua cta ndm 2022, udc tinh thity san Viét
Nam s& chiém trén 7% thi phan thi truong thé giéi.
Tir 2015-2022, san luong nudi tréng thuy san cua
Viét Nam tang 47% tir 3,53 triéu tn 1én 5,19 triéu
tan (VASEP, 2022). Nudi trong thity san phuc vu
cho xudt khau tap trung chi yéu 6 PBSCL (chiém
95% tng san luong cé tra va 80% san lugng tom).

Khan hiém nudc va can kiét nguén nudc tu
nhién 1a nhirng thach thirc 16n ma thé gidi ngay
nay dic biét 1a cac qudc gia dang phét trién phai
d6i mét An ninh thily san ¢6 lién quan dén cac
nguon tai nguyén quan trong nhu nang lugng Va
nudc, dong thoi chét luong m01 truong cling can
duoc duy tri dé dam bao cung cap thuc pham hiéu
qua. Nhitng thach thirc 16n d6i véi sy phat trién
nudi trong thity san bén ving 1a cac van d¢ lién
quan dén bao vé moi truong, an toan thuyc pham
va can kiét ngudn nude. San luong nudi trong thiy
san s& giam trong tuong lai do mot sé thach thire,
trong d6 lién quan dén kha ning tiép can nguon
nuéc chat lugng. Diéu nay doi hoi su phat trién
clia cac cong nghé bén vimg dé xur Iy nude thai
nuoi trong thuy san. Cac phu:orng phap xu ly nude
thai truyén thong rat ton kém vé von dau tu, tiéu
thu nang lugng va béao tri do d6 khong mang lai
tinh bén vitng cho nganh nuéi trong thiy san. Hién
tai, cac lya chon cong ngh€ méi nhét dé xir Iy nude
thai nudi trong thuy san bén viing da dugc nghién
ciru rong rai, dac biét Ia moéi lién hé gilita nuoc,
thie &n va chudi ning luong.
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Qué trinh nudi trong thity san 1am phat sinh
nhiéu chat thai nhu nude thai, bun thai. Pac biét,
nudce thai co chira chét rin lo lung, hop chét nito,
hop chat photpho va nhiéu thanh phan hitu co dé
phéan huiy sinh hoc tao nén sy siéu dudng, lam no
ro vi khudn va vi tring gy bénh anh huéng dén
chat luong moéi truong. Do d6 xur Iy nude thai 1a
diéu can thiét trong cac hé thong nudi trong thiy
san dé gitr cho tom c4 nudi khoe manh va ciing
dé tranh céc tac dong bét loi dén mai truong. Co
rat nhiéu han ché khi sir dung cac phuong phap
xtr Iy nuée thai théng thuong trong cac hé thdng
nudi trong thiy san do ganh ning kinh té va tiéu
thu nhiéu ning lugng. Ngoai ra, cic phuong phap
xtr 1y truyén théng nhu hiéu khi va ky khi déi véi
nude thai nudi trong thuy san dang giai phong
cac kh1 nha kinh nhu CO, va CH, , dong thoi cac
ngudn dinh dudng trong nudc thai khong thé dugc
tai sit dung mot cach hi€u qua. Viéc cai thién cac
phuong phap xtr Iy truyén thong 14 rat can thiét dé
duy tri tinh bén viing trong nudi trong thuy san.
Trong bai bao nay s& gidi thidu mot sé cong nghé
xtr Iy nudc thai bén ving nganh nudi trong thuy
san trén thé gioi.

2. Cac m6 hinh xir ly nwéc thai trong
nudi trong thity san

2.1. H¢ thong tudn hoan nuéc (RAS)

Céc hé théng nudi trong thity san truyén
théng doi hoi hrorng nudc cung cap du thira va yéu
t6 quan trong nhat can du’oc xem xet la tinh ben
viing cua nguon nuée cép. Cac ngudn nuée cép
cho nudi trong thity san chu yéu 1a ngudn nude
mit nhur s6ng, sudi, hd va ho chira ciing nhu giéng
nude ngam. Luu luong nudc trong cac hé thong
nay phai du dé dap umg nhu ciu oxy hoa tan hodc
dé 1am sach chét thai trao d6i chat cua cac loai
thuy sinh. Nudc duogc su dung trong he thdng nudi
phan 16n dugc thay thé bang nuoc cap moi. Vlec
tu 1am sach chi c6 thé dat duoc néu cung cap tde
d6 dong chay du 16n trong hé thng. Cac han ché
ctia hé thong nudi trong thily san thong thuong
c6 thé cai thién bang cach str dung hé thong nudi



trong thuy san tudn hoan nuédc (RAS).

RAS (Recirculating Aquaculture System)
la hé théng nuoi thuy san tudn hoan nudc, dugc
nghién ctru va ing dung rong rai ¢ cac nudc Chau
Au tir thap nién 50 nham giam thiéu cac van dé vé
6 nhidm ngudn nude, dich bénh, ning suit thap

ctiia cong nghé nudi truyén thong. Hé thong nudi
trong thiy san tuan hoan thuong thay nudc tir 5
dén 10% mdi ngay tuy thudc vao ngudn cung cip
va ty 1€ cho an (Emperor Aquatics I, 2011); dac
biét cac cong nghé RAS tién tién nhét co ty 16 tai
sir dung nudc 1én dén 95-99% (Duy Sang, 2021).

Hinh 1: Ban vé nguyén ly ciia h¢ thong tuin hoan (FAO, 2018)

Ghi chii: (1) Bé nuéi; (2) Bé loc co hoc; (3) Bé loc sinh hoc,(4) Thiét bi loc khi tich tu; (5) Thiét

bi lam giau oxy, (6) Khir trung tia cuc tim

Nguyén tic hoat dong ciia RAS: Theo
Tran Thi Thanh Nga va V& Thi Thu Em (2022),
trong h¢ théng tudn hoan, nudc duogc xir ly
lién tuc dé loai bo cac chit thai do dbi tuong nuodi
bai tiét va bd sung oxy dé giir cho ddi tuong nudi
song 6n dinh. Nude thai tir bé nudi dugc thu gom
vé chay qua bé loc co hoc (tuy timg diéu kién cu
thé c¢6 thé st dung cac loai nhu loc ling, loc ludi,
loc tao bot...) dé giam thiéu chét thai rin; sau do
qua bé loc sinh hoc, tai ddy cac vi khuan di dudng
s& oxy hoa chat hiru co thanh cacbon dioxide,
amoniac va bun; dong thoi vi khuan nitrat hoa s&
loai bo amoniac ra khéi nuéc bang cach chuyén
héa thanh nitrit rdi nitrat khong doc, sau d6 nudc
dugc cung cdp oxy, khir tring bang tia cuc tim
hodc chat khir trung ozone dé tro lai bé nuodi. He
théng duoc tu dong diéu chinh d6 pH, trao doi
nhi¢t, khtr nito, v.v. tuy thudc vao yéu clu cua
ting ddi twong.

Uu diém: Viéc st dung RAS lam giam tac
dong 6 nhiém ctia viéc nudi ca va gidm viéc sir
dung nudc ngot (Martins va cong sy, 2010) va do

do than thién véi moi truong. Trong cac hé thong
nudi trong thity san tuan hoan, ca c6 thé dugc nudi
bén canh céac sinh vat khac dé gitp chuyén héa cac
chat dinh dudng thai ra thanh cac san phdm c6 gia
tri (Schneider va cong su, 2005), diéu nay lam cho
hé thdng bén vitng hon so véi cac hé thong thong
thuong. RAS cung cip mot didu kién nudi vé luu
luong nuéc, mét do tha giéng va duy tri sy can bang
sinh 1y t6i wu cho ddi trong nudi (Tran Thi Thanh
Nga va V6 Thi Thu Em, 2022). Thém vao d6, RAS
lam giam sy phu thudc vao thude khang sinh va
1a phuong phép tri lidu tao ra lgi thé tiép thi vé chat
lwong cao, hai san “an toan” (Tran Thi Thanh Nga
va VO Thi Thu Em, 2022). Thong qua cong nghé
RAS, ngudi nudi ¢ thé kiém soat tbi da chat luong
nude va diéu kién nudi trong ao, mang lai hidu qua
san xuat cao va loi ich kinh té ddng ké. Nhiéu nghién
ctru dé cho thdy nudi trong thily san bang RAS giup
gia tang san luong thiy san, tiét kiém nudc va ting
strc dé khang cua dbi tuong nudi. Nghién ctru ciia
Timmons va Ebeling (2010) cho két qua nudi c4 rd
phi bang cong nghé RAS dat ning suat 80 kg/m® so

27



véi nudi ao chi 8,2 kg/m? va lwong nudce cong nghé
RAS sir dung chi bang % so v&i nudi ao. Nghién
ctru cua Nguyén Nhirt (2017) vé nudi thir nghiém
c4 chinh bong thuong pham bang cong nghé RAS
tai Trai Nghién ctru thuc nghiém va san xuét thuy
san Thu Dirc (Vién Nghién ciru nudi trong thiy san
2) cho thay, ning suat nudi 47 kg/m?, ty 1& song
82%, tbc do tang truong 2,1 g/con/ngay, chat lugng
nudc dat toi uru cho ca chinh bong sinh trudng trong
sudt vu nudi. Chat luong ca nuoi sach bénh, khong
nhiém khéng sinh, hoa chét cim, dap ung chi tiéu
ca xuét khau.

Han ché: Tuy nhién, hé thong RAS ciing
¢6 mot s6 mit han ché nhu chi phi dau tu ban dau
(vat liéu va ha tﬁng co s9), chi phi van hanh (chi
phi vé dién, bao tri, ciing nhu d6i ngii nhan vién
gidm sat va van hanh hé thong can dugc dao tao
chuyén sau) kha cao. Ngoai ra, viéc phat thai khi
nha kinh ciing cao hon nuéi trong thily san khong
tuan hoan. Tuy nhién, néu san luong thu dat nang
sudt cao va hé thong duogc thiét ké tot, loi ich dat
duoc s€ 16n hon céc khoan chi ph1 tang thém, giup
giam thiéu dugc chi phi san xuét cudi cing.

Ung dung cong nghé RAS tai Viét Nam

He thong RAS da duoc ing dung thuc té &
mot s6 noi trong nudc, voi nhidu quy mo va doi
tuong nuodi khac nhau, tir cac loai thiy san chién

luoc (c4 tra, tom) cho dén cac loai c6 gia tri kinh
té cao (ca chinh bong, ca chach qué, trim den, ca
tam,...). O Pdng biang séng Ctu Long tir nim
2000, cong ngh¢ RAS cai tién d3 duoc ap dung cho
cc trai san xuét tom giong va da dat duoc két qua
dang ké trong viéc kiém sodt cac yéu tb moi truong,
gitp tiét kiém nude va tang ty 18 sdng cia 4u tring
(70-92%) (Nguyén Quang Chuong, 2020).

Tuy nhién quy mé tGng dung cong nghé
RAS tai ao nudi thAm canh ¢ Viét Nam con rat
nho, méi chi dimg lai & cac dé tai, du 4n, mé hinh
thir nghiém. Nguyén nhén 1a do nuéi trong thuy
san phﬁn 16n 1a quy mo nho 18, dau tu mot hé théng
t6n hang ty dong dé nudi khong hé don gian. Mt
khac, gia tom nudi twong dbi thap, dau ra khong
6n dinh nén kho thuyét phuc nha dau tu sir dung
(Nguyén Quang Chuong, 2020).

2.2. Cong nghé dat ngap nuwéc Kién tao
trong hé thong tuin hoan nuéc (RAS)

Cong nghé dat ngap nudc nhan tao ngay
cang tré nén quan trong hon trong cac hé thong
nudi trong thity san tudn hoan (RAS) vi dat ngap
nudc da dugc chiing minh la kha thi va hiéu qua
vé chi phi dé xir Iy nudc thai. Hinh 2 thé hién mo
hinh d4t ngép nudc nhan tao duoc xay dyung trong
mot hé thdng tudn hoan.

Hinh 2: M hinh dit ngip nwéc kién tao trong hé thong tuin hoan

(Turcios va Papenbrock, 2014)
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Ghi chii: Culture tank: ao nuéi; settling cell: bé lang; wetland: dat ngdp miéc
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Nguyén ly hoat dong: Nudc thai tir ao nuoi
sau khi qua bé léng so bd dé loai bo cac chat rin
co kich thudc 16n s€ dugc dua vao hé théng dat
ngép nudc; tai day hé thuc vat Kkét hop voi hé vi
sinh vét s& tién hanh phén giai va hip thu cac chat
thai trong nudc. Nudc thai sau xtr Iy & hé thong dat
ngap nude s& duoc tuan hoan tro lai ao nudi.

Uu diém: Hé thong dat ngap nudce nhén tao
¢6 wu diém 1a hiéu qua cao trong xur Iy nudc thai
chtra hop chét nito. Qué trinh céng nghé khong
doi hoi k¥ thuat phirc tap; chi phi cho xir 1y bang
thyuc vat thuy sinh khong cao, trong nhiéu truong
hop khong can cung cap nang luong; do do, viée
tng dung thyc vat thay sinh dé xu Iy nude 6 nhidm
& nhiing ving khong co dién diéu c6 thé thuc hién
d& dang. Hiéu qua xt 1y 6n dinh d6i voi nhidu loai
nude 6 nhiém thap. Sinh khdi tao ra sau qua trinh
xtr 1y duoc ng dung vao nhiéu muc dich khéac
nhau nhu: Lam nguyén li¢u cho thu cong my nghé
nhu coi, day, luc binh, co; Lam thyuc phém cho
nguoi nhu cu sen, cu siing, rau muéng; Lam thuc
pham cho gia stic nhu rau mubng, sen, béo tay,

béo tAm; Lam phan xanh; San xuét khi sinh hoc.

Nhuwoc diém: Viéc sir dung thuc vat thiy
sinh dé xtr Iy nuwéc 6 nhidm c6 nhimng nhuoc diém
nhat dinh. Nhuoc diém trudc nhét 1a hé thong dat
ngap nuoc can dién tich 16n, gép 2,7 1an dién tich
ao nudi (Buhmann & Papenbrock, 2013). Ngoai
ra cac hé thong dit ngap nude c6 toc do tai thuy
luc thap hon va thoi gian luu thuy luc 1au hon dé
dat dugc hiéu qua loai bo chat 6 nhidm (Lin va
cong su, 2005) do do6 thoi gian xtr ly s€ lau hon
cac cong nghé khac. Van dé nay co thé duoc giai
quyét bang cach xdy dung cac hé théng dit ngap
nude nho c6 tai trong thity luc cao, kha thi vé mit
kinh té va loai bo dugc 80% tong chat ran lo ling
(TSS) (Sindilariu, 2009) d6 chinh 1a hé théng
aquaponics.

2.3. Aquaponics trong hé théng tuin
hoan nwéc (RAS)

Aquaponics 1a mot hé thong san xuét thuc
pham két hop giita nudi thily san va trong thuc vat
thity sinh trong h¢ thong tuan hoan nuéc.

Hinh 3: M6 hinh aquaponics tai truong Dai hoc Bac Liéu
(Tran Thi Bich Nhur va cng su, 2023)
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Ghi chii: 1. Bé cd; 2. Bé loc co; 3. Bé loc vi sinh; 4. Bell siphon; 5. Hé thong ong cdp nude vio
khay rau; 6. Hé thong ong thu nuoc tir khay rau vé bé ca; 7. Khay rau, 8. May bom chim

Nguyén ly hoat dong: Aquaponics hoat
dong dua trén co sd cong sinh ciia mot hé gf”)m 3
nhom sinh vat chinh d6 1a: c4, cay va vi sinh vét.
Trong nudi trong thuy san thong thudng, chat bai
tiét tir dong vat duoc nudi co thé tich ty trong nudc
lam tiang doc tinh. Trong hé théng aquaponics,
nudc tir hé thong nudi trong thiy san duoc dua vao
hé thdng thuy canh, noi cac san pham phu dugc vi

khudn phan huy thanh nitrat va amoni dugc cay
trong stir dung 1am chat dinh dudng. Nudc sau do
duoc tuan hoan trd lai cac bé nudi thuy san. Co
thé trong dong thoi cdy trong hé thong nudi trong
thuy san khi dat ngoai troi, trong nha c6 du anh
sang hodc c6 thé trong dudi dang nha kinh. Ba
loai thyc vat duorc st dung trong aquaponics nhu
thuc vat nira noi, thuc vat tréi ndi va thue vat ngap
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nuée. Nhimng cay nay c6 thé dugc thuong mai hoa
hodc st dung lam thirc an cho ca an co nhu ca ro6
phi va ca chép co. Mot trong sb d6, chiing ciing co
loi trong viéc giam thiéu su phat trién cua thuc vat
phu du trong nudc.

Uu diém: Aquaponics dugc danh gia 1a hé
théng sém Xudt thuc phém an toan va giam thiéu
cac mdi nguy vé 6 nhidm moéi truong. Hé thong
Aquaponics gop phan tan dung loi ich g1ufa nuoi
thuy san va trong rau; chét thai tir cic bé nudi ca
tudn hoan duogc hap thu bdi thuc vat do do gitp
giam chi phi sir dung phan bon, hoa chit va giam
thiéu viéc xa chat thai ra moi truong; gop phan
tiét kiém chi phi cling nhu cong stc thoi gian lao
dong. Do d6, mé hinh Aquaponics c6 thé dugc
xem la lya chon thay thé c6 trach nhiém véi moi
truong.

Nhuwoe diém: Hé thong Aquaponics c6 mot
s6 mit han ché nhu chi phi dau tu ban dau va chi
phi nang lugng kha cao, cling nhu doi ngii ky thuat
giam sat va van hanh h¢ théng can duoc dao tao
chuyén sau.

2.4. Sir dung vi tio trong nudi trong thiy

St dung vi tao trong nudi trong thiy san 1a
chuyén ddi chat hitu co trong nudc thai pht dudng
thanh sinh khéi nho sy phat trién cia vi tao va khai
thac sinh khdi co gia tri gia ting dé thay thé mot

phan thirc dn va ting cuong kha ning mién dich
cho dong vat thuy san. Viéc xay dung hé vi tdo
gitp day nhanh qua trinh ¢ dinh carbondioxide
dong thoi thuc day gidi phong oxy, chung hoat
dong nhu médy bom sinh hoc va tao moi trudng
t6t cho dong vat thity sinh. Vi tao hap thu cac chat
dinh dudng trong nudc thai nudi trong thily san dé
sinh trudng va phat trién tir d6 tao ra sinh khéi co
thé duogc thu hoach va s dung lam thtrc an cho
nudi trong thuy san (Han va cong su, 2019). Tat
ca nhitng h¢ thong nudi trong thuy san dugc hd
tro béng vi tdo déu vuot troi so véi hé théng nuoi
trong thuy san thong thuong, diéu nay duoc thé
hién trong Hinh 4.

Han ché chinh cua cong nghé RAS la chi
phi dau tu va bao tri cao, diéu nay c6 thé khic
phuc bang cach chuyén doi chat dinh dudng tir
nudc thai nudi trong thity san thanh sinh khdi tao,
tir d6 c6 thé giam chi phi san xuat sinh khdi va xir
Iy nudc thai, dong thoi don gian hoa quy trinh xtr
ly (Badiola va cong su, 2012). Viéc sir dung sinh
khéi & cap do dinh dudng thip nhu vi tio cé thé
lam giam tac dong moi truong cua viéc nudi ca
(Martins va cong su, 2010). Nudi cay tao dé xir Iy
nudce thai trong RAS s& gitp san xuét sinh khdi va
lipid (Ansari va cdng sy, 2017; Halfide va cong
sw, 2014). Vi vy, day 1a mot hé thdng than thién
v6i moi truong va kha thi vé mit kinh té dé thac
day khai niém cong sinh va bén viing.

Hinh 4: So sanh nudi trong thity san théng thwong va nudi trong thiy san dwoc hd tro
bang vi tdo (Han va cong su, 2019)
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Tuy nhién, viéc du thira chat dinh dudng s&
gay ra nhirng hau qua khong mong mudbn nhu hién
tugng tao nd hoa do vi tao phat trién qua nhanh.
Vi vay, thu hoach vi tdo sau khi xur Iy nudc thai s€
gitip ngdn ngira van dé nay. Pong tu/két bong, ly
tam va loc la ba k¥ thuat thu hoach tao hi¢u qua dé
tao nhién li€u sinh hoc, thuc phém cho nguoi va
dong vat, cac san phém co gia tri cao va phuc hoi
chat luong nuédc (Singh va cong su, 2018). Cac
cong nghé thu hoach vi tdo hi¢n nay phu thude
vao cac phuong phap tinh vi va phtic tap nhu loc
SOl réng, keo tu héa hoc va ly tam, chi kha thi
vé mit kinh t& néu thu dugc san phém co gia tri
cao. Mot nghién ctru dién hinh sir dung su két hop
cac loai vi tao gdm Moringaoleifera, Aspergillus
niger va Ankistrodesmus da dugc chung minh Ia
thanh cong. Cong nghé Biofloc (BFT) st dung su
két hop vi tao v6i viéc bd sung chitosan lam chat
két tu sinh hoc d3 duogc chiing minh 1a don gian
va hi¢u qua véi viée thu hoach 95% céc loai vi tdo
Chlorella (Jusoh va cong su, 2020).

2.5 Sir dung két hop rong bién dé xir Iy
nuéc

Nhiéu nghien ctru nhéan thiy nuéi két hop
hai hodc nhiéu loai tuong thich trong cung mot
hé¢ thong; chung ¢6 thé cung song trong cung
mdi truong song khong canh tranh vé thirc 4n va
khong gian séng: nudi két hop tdm/ca voi rong
bién, chit thai cua tom/ca 12 ngudn phan hitu co
cho rong hoic thirc an cho ddi tuong khac trong
hé thong va nhu thé gitp can bang hé sinh thai.
Loi ich ciia hé thong nudi két hop rong bién véi
cac dbi twong nudi bién dé tai hap thu chét dinh
dudng thira dong vai tro quan trong trong phat
trién bén vitng nghé nudi thuy san & ving ven bién
(Bui Nguyen Thu An va Nguyen Thi Ngoc Anh,
2020). Nghién ctru cia Nguyén Thi Ngoc Anh va
cong su (2019), nudi két hop rong cau chi - tom
st ¢ 1,97 g ¢ diéu kién trong bé, ting trudng va
ning suét cua tom nudi két hop cho an 50% nhu
cau khong khac biét thong ké so v6i tdom nudi don,
twong ung voi chi phi thirc an c6 thé giam dén

49,0%, déng thoi chat lwong nudc tdt hon. Theo
Nguyén Hoang Vinh va cong sy (2020), rong ciu
chi (G. tenuistipitata) c¢6 kha nang hap thu nhanh
cac hop chat dam va lan trong nudc thai nudi tom
tham canh. Nong do TAN ban dau 1a 4,64 mg/l,
sau 7 ngdy xu 1y véi mat do rong 3 kg/m® ¢ diéu
kién co6 suc khi giam xudng con 0,14 mg/L véi
hiéu suét xur 1y 13 96,98% cho thiy chi tiéu nay
dat tiéu chuian QCVN 02-19: 2014/BNNPTNT vé
chét luong nudc c6 thé cap vao ao nudi tro lai so
v6i chuan cho phép 1a 0,3 mg/L. O diéu kién thi
nghiém, Tran Thi Tuyét Hoa va cong su (2018)
cho biét nuoi két hop tom st (P. monodon) - rong
cau (Gracilaria sp.) va ché do cho an khac nhau
trong 60 ngay. Sau d6 tom thi nghiém dugc gay
cam nhiém véi vi khuan gay bénh hoai tir gan tuy
cap tinh (Vibrio parahaemolyticus) trong 14 ngay.
Két qua cho thdy tom su duoc nudi két hop rong
cau va ché do cho an khac nhau gitp ting cuong
dap tng mién dich va ting ti 1& sdng cho tom su
khi cam nhiém v&i Vibrio parahaemolyticus, duge
biéu thi boi ti 18 chét tich lily ¢ nhitng nghiém thirc
nudi két hop ¢ ti 16 thap hon (23,3%) so véi tom &
nghiém thuc nudi don (63,3%). Tuong tu, st dung
rong cau chi trong wong giéng tom thé chan trang
(Nguyen Thi Ngoc Anh va cdng sy, 2019) va tom
su (Nguyen Thi Ngoc Anh va cong su, 2020) co
thé ap dung wong ¢ mat do tém 1én dén 3.000 con/
m® vin dat ti 18 song cao (85-86%) sau 30 ngay
wong dong thoi duy tri duoc chit luong nudc tot
va tang stc dé khang khi cam nhiém véi Vibrio
parahaemolyticus tét hon so v6i nhom ddi ching
khong co rong trong bé uong.

3. Két luan

Ung dung cic cong nghé tuan hoan nudc,
dat ngap nudc, aquaponics, vi tao va rong bién
trong nudi trong thuy san gdp phan xu Iy nudc
thai bén viing, bio vé mdi trudng va mang lai gia
tri gia tang cho nganh thuy san. Tuy timg diéu
kién cu thé c6 thé ap dung cac cong nghé nay cho
phu hop véi thyc té, nang cao hiéu qua trong nudi
trong thiy san.
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