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TOM TAT

St dung thiiy sinh thuc vat dé logi b6 cdc chat dam (N) va lan (P)
trong nuoc thai nuodi trong thuy san (NTTS) la bién phap ré tién,
hiéu qud, than thién véi méi trwong. Pat ngdp nuwée (DNN) nhin
tgo dwgc xem nhu mot trong nhiing cong nghé sinh thai co kha
nang ung dung cao trong cai thi¢n chat lwgng nudc o nhiém trong
nuéi trong thiy san (NTTS). Trong hé thong PNN, cdc lodi thiy
sinh thyc vdt dong mot vai tro quan trong trong viéc logi bo N, P
qua co ché hdp thu tao sinh khoi. Céc lodi thire vt cé kha ning
thich nghi voi tung kiéu hinh PNN khéc nhau tiyy thudc vao dang
song, va cé tiém nang hdp thu N, P khdc nhau. Bai bao ndy dwoc
thiee hién nham tong quan cdc nghién ciu vé kha néng xit Iy nueée
thai NTTS cua mot so loai thuc vdt ap dung trén hé thong DNN
nhadn tao, tir d6 mao ra cdac hudng nghién ciru, sir dung thuec vdt cho
muc dich xit Iy nude thai NTTS theo hieong tiép cdn thén thién, bén
vitng trong gia tang viéc tai sw dung nudc thdi, giam phat thai va
hiémg ti nén kinh té tuan hoan.

Tir khéa: Cong nghé xir Iy bang thiee vit, dat ngdp nwde nhan tao,
nwoc thai, nudi thuy san tham canh, nudi thuy san bén viing

ABSTRACT

Using aquatic plants to remove nitrogen (N) and phosphorus (P) in
aquaculture wastewater is a cheap, effective, and environmentally
friendly method. Constructed wetlands (CWs) are considered one of
the ecological technologies with high applicability in improving the
quality of polluted water in aquaculture. In the CWs system, aquatic
plants play an essential role in removing N, P through the plant uptake
to produce biomass. Different species have different abilities to adapt
to each type of wetlands depending on the life forms of plants and have
different N and P uptake potentials by plants. This article was
conducted to review research on the ability of some plant species to
treat aquaculture wastewater applied on CWs systems, thereby
opening up directions for study and use of plants for aquaculture
wastewater treatment purposes in a user-friendly approach and
sustainability by increasing wastewater reuse, emissions reduction
and progress towards a circular economy.

Keywords:  Constructed wetlands, intensive  aquaculture,
phytoremediation, sustainable aquaculture, wastewater

177



Tap chi Khoa hoc Pai hoc Can Tho

1. GIOI THIEU

Pdng bang song Ciru Long (PBSCL) 1a ving
trong diém vé san xuat nong nghiép va thuy san cia
ca nudc dong gop trén 33% GDP nong nghiép ca
nude va 30% GDP cua ving. Dong bang song Clru
Long dung dau ca nudc vé san luong laa gao, thiy
san va trai cay, dong gop 56% san lugng lua gao
(24,5 triéu tin), 98% san luwong catra (1,41 tri€u tan)
va 60% céac loai trai cay ca nudc (4,3 tri€u tén), 95%
lugng gao xuédt khau va 60% lugng thiy san xuét
khiu cua Viét Nam (B6 Nong nghiép & Phat trién
Nong thon, 2023). Tuy mang lai lgi nhuan cao cho
ngudi nudi nhung nghé nudi trong thuy san nudc
ngot va nudc lg/man phat sinh nhiéu van dé bat cap
lién quan dén san xuét nhu dich bénh trén ca, tom, 6
nhidm méi trudng va cc van dé lién quan dén bién
ddi khi hau. Trong d6, moi truong ao nuoi, chét
lugng nude cip va quan 1y chét thai tir ao nudi 1a
yéu to quyét dinh nang suat, san phdm va tinh hi¢u
qua lgi nhuan mang lai tr m6 hinh (Phung va ctv.,
2013). Kiéu va ctv. (2019) u6c tinh tai luong dam
(N), lan (P) dé san xuét 1 tin c4 tra thAm canh thi
lwong chat thai ra méi trudng c6 khoang 25,2-46,6
kg N va 9,9-18,4 kg P. Trén m6 hinh tham canh ca
16¢ dau nhim, Kiéu va Nguyén (2023) ghi nhan tai
lugng 6 nhiém cia N-NH,", N-NO,", N-NOy’, P-
PO, va TP lan luot 14 154,17; 22,47; 58,95; 62,02
va 99,20 kg/1000 m?/vy. Trang va ctv. (2022) ghi
nhdn san xuit 1 tan tom thit thai ra moi truong
57,6-77,5 kg TKN va 12,5-16,3 kg P. Véi lugng
dam, 14n nay néu thai tryc tiép ra méi truong sé& 1a
nguyén nhan dan dén hién tugng phi dudng hoa,
lam suy giam chét lwong ngudn nudc mat. Trong
bdi canh d6, viéc xir Iy nude thai nudi trong thiy
san dang tré thanh mot van dé cip bach & nudc ta.

Viéc sir dung hé théng dit ngap nudc (DNN) xir
1y nude thai tir nudi trong thity san (NTTS) da dugc
nghién ctru trén thé gidi va & PBSCL véi két qua
kha thi (Trang, 2009; Konnerup et al., 2011; Nhién
& Trang, 2013, Nhién va ctv., 2013; Trang & Brix,
2014; Trang et al., 2017). Mot trong nhiing thanh
phin gop phan lam ting hiéu qua xt Iy cho hé théng
PNN la thuc vat tr6ng trong hé théng. Thuc vat
trong hé thong DNN dong vai tro rat 16n, ching co
kha nang giai phong oxy va vén chuyen OXy Vvao
vung re cay thuc day phan hity hiéu khi va nitrate
héa. Bén canh d6, ré ciia chiing con 1am gia bam cho
cac vi sinh vat tao mang sinh hoc dé tang cuong cho
c4c qua trinh chuyén héa nito, hip thu cac chit dinh
dudng (Brix, 1997; Brix, 2003). Do d96, viéc lya
chon thyc vat phu hop 1a tiéu chi quan trong nham
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lam tang thanh cong cho qua trinh xur Iy cua cac hé
thong DNN.

Mot trong nhing phuong phap t6t nhat dé giam
thiéu tac nhan 6 nhiém tir a0 nuoi thity san 1a giam
luong chat 6 nhidm xa thai (Tucker & Hargreaves,
2003). Pay ciing chinh 1a chién lugc 1y tuong trong
NTTS & Viét Nam, cu thé s& lam giam hoac ngung
hoan toan viéc xa nudc thai va st dung hé théng
nudi khong thay nuéc (Trung, 2023). Hé thong
NTTS tudn hoan cho phép canh tic tham canh, giéi
han luong x4 thai, do d6, 1am gidm st dung nudc va
giam thiéu tic dong x4u vé mdi trudng, duge khing
dinh 13 xu huéng NTTS bén vitng & Viét Nam (Nga
& Em, 2022). Viéc két hop hé thong DNN nhén tao
¢6 trong cay vao hé thong NTTS tuan hoa (Hinh 1),
dugc xem 1a mot giai phap hiéu qua va bén viing, ré
tién, mang tinh than thién v4i moi trueong.

Nudc sau khi qua hé théng dit ngip
wwoc dwge bom tri lai bé nusi ca

e

Hinh 1. H¢ théng nudi thity sin tuin hoan két
hgp dat ngap nwée (Trang and Brix, 2014)

Phuong phdp st dung thuc vat lam sach nuéc
thai va chat thai trong NTTS qua co ché hip thu dinh
dudng, chit 6 nhim va kim loai vao sinh khéi da
duoc nghién ciru trén nhiéu loai thue vat. Mdi loai
cdy c6 kha nang va tiém ning trong viéc hip thu cac
dudng chat du thira trong nudc thai NTTS khac
nhau, tir d6 giup giam thiéu nong do cac chat 6
nhiém trong nudc NTTS trude khi duoc thai ra moi
truong ngoai. Tuy nhién, cac nghién ciru cong bd tai
Viét Nam, dic biét @ DPBSCL vé ung dung, st dung
thuc vat xtr Iy nudce thai NTTS con kha it, chua cé
nghién ctru tong quan vé huéng xir Iy nude thai
NTTS bang thyc vat, dé tir do lam co s 1y thuyét
tién dé cho cac nghién ctru thyc nghiém tiép theo
hodc trién khai ap dung thuc té. Bai bao nay duoc
thuc hién nhim téng quan cac nghién ctru vé kha
nang xu Iy nudc thai NTTS ctia mot s6 loai thuc vat
ap dung trén hé théng DNN nhén tao, tir d6 mé ra
cac huong nghién cttu, sir dung thyc vat cho muc
dich xtr Iy nudce thai NTTS cua Viét Nam néi chung
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va vung DBSCL néi riéng. Pay hira hen 1a hudng
tiép can than thién, bén viing trong gia ting viéc tai
st dung nudc thai, tan dung va tai st dung dinh
dudng trong nudce thai, giam phat thai va hudng tdi
nén kinh té tuan hoan.

2. GIOI THIEU PAT NGAP NUOC NHAN
TAO VA VAI TRO THUC VAT

2.1. Pét ngap nuéce nhan tao

DNN nhén tao c6 thé duge phan loai theo céc
thong sb khac nhau, nhung chu yéu duya trén hai tiéu
chi quan trong nhét do 1a ché d6 dong chay (bé mit
va ngam) va dang séng cua thuy sinh thyc vat
thuong dang (macrophyte) trdng trong hé thdng
(Hinh 2). C6 2 kiéu hé thong DNN nhan tao chinh
d6 1a: hé thdng chay mat (Free Water Surface, FWS
- nudc chay mat tu do), va hé thong chay ngém
(Subsurface Flow, SF) (Vymazal, 2007). Trong kiéu
hé thong chay ngam theo phuong ngang dugc chia
ra 1am 2 kiéu khac nhau duya trén phuong cta dong
chay: hé théng chay ngam theo phuong ngang
(Horizontal Subsurface Flow, HSF) va hé thong
chay ngam theo phuong dimg (Vertical Flow, VF)
(Hinh 2 va Hinh 3). Cac kiéu hinh DNN nhén tao
nay c6 thé két hop v6i nhau (duoc goi la dang lai
(hybrid systems) hoic hé thong két hop) dé khai thac
nhitng wu diém cy thé cua timg kiéu hé théng khac
nhau (Nga & Trang, 2013).

[huc vat ban
| ngp

hu.c Vét ngép
Thyc vat than P
néi (Trang, 2011)
Hinh 2. Cic dang song ciia thue vat thity sinh
(Trang, 2011)
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Hinh 3. (A) dit ngip nuwéc nhan tao chiy ngim
ngang (HF, horizontal flow) va (B) chdy ngam
ding (VF, vertical flow) (Nguyén va ctv. 2012)

2.2. Vai trd cia thuc vt trong hé thong dat
ngiap nwéc nhin tao

Trong hé théng DNN 1ludn cé su hién dién cua
cac loai thuc vat, nhung chi c6 mét s loai dong vai
trd quan trong trong qua trinh xur Iy nuée thai cua hé
thdng. Tuy thudc vao kiéu hé théng DNN (chay mit,
chay ngam) ma c6 thé sir dung cac loai thyc vat khac
nhau, nhung viéc lya chon cac loai thyc vét dé ung
dung trong hé théng DNN can tuan theo mét s tiéu
chi sau: st dung cac loai ban dia, va han ché st dung
loai ngoai lai; st dung cac loai thyc vat moc ¢ ving
DNN tu nhién hodc bd song vi ré ciia chiing thich
nghi véi sy phét trién trong didu kién bio hoa nuédc;
céc cy c6 hé ré va than ré rong 16n dudi mat dat 1a
thich hop hon; cay c6 thé chiu dugc tai sdc cling nhur
thoi gian ngan; va cay trong c6 thé thich tmg dugc
voi tinh trang 1d lut tam thoi va bi dong nudce
(Jethwa & Bajpai, 2016).

Céc loai thyc vat thuy sinh dugc st dung phé
bién trén cac h¢ thong DNN xir Iy nudc thai NTTS
c6 cac dang song nhu: than ban ngap, than noi, than
1a nbi, than ngap chim (Hinh 2). Nhom thyce vat than
ndi thuong duge ap dung 1 bon bon, thuy trac, nan
tuong, hu¢ nudce, ngai hoa, sdy, lac,... Nhom thuc
vat ndi gdm béo tai tuong, béo tim, luc binh (hay
con goi la beo nhét, beo tay). Nhom thyc vat than
nbi gdm sen, sing. Nhom thuc vat ngap chim gom
cac loai rong (Nga & Trang, 2013). Trong hé thong
DNN nhéan tao, thyc vat dong vai trd quan trong
trong hip thu cac chit 6 nhidm, tao mang sinh hoc
biofilm trén bé mit ré va than cy, van chuyén oxy
cung cip xubng ving ré, tao canh quan hé théng xir
ly,... (Brix, 1997) (Bang 1).

Bang 1. Vai tro ciia thye vt thiy sinh trong h¢ thong dit ngip nuéc

STT Dic diém thwc vat thity sinh

Vai tro trong xir ly

- Giam anh sang tir d6 giam duogc su phat trién cua sinh vat phu

A 5 . A A , d
Thuyc vat thiy sinh song noi, c6 u

1 than 14 trén mat nudce (vi du: béo
tay, rau mudng, ...)

- Tao 16p cach nhiét trong mua déng
- Giam toc d6 giod tir d6 giam nguy co phan tan chat 6 nhiém,
dy trit dinh dudng

- Cung cip dién tich bé mit cho méang sinh hoc
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STT Dic diém thwc vat thity sinh

Vai tro trong xir ly

- Tao tinh m¥ quan cho hé théng, cénl} quan
- Ré hap thu chat 6 nhiém va la gia thé noi vi khuan bam dinh,
tir d6 chiing phéan huy, chuyén hoa cac chat 6 nhiém trong nudc

thai

- Giam tdc d6 dong chay, giup tang toc d6 ling, giam nguy co

Thyc vat ngép trong nude (vi du:
rong, he xoan, ...)

phan tan .
- Cung cap dién tich bé mét cho mang sinh hoc
- Tao oxy tang cuong cho qua trinh phan huy hicu khi

- Hap thu chét 6 nhiém

Thuec vat c6 r&, than ré trong trAm - On dinh bé mat tram tich lam giam x61 mon )
3 tich va than moc vuot (vi du: sdy, - Ngan chan tac nghén trong h¢ thong dong chay thang dung

thiy triic, bon bon, ...)

- Hap thu chét 6 nhiém

3. PHUONG PHAP NGHIEN CUU

Phuong phap tiép can trong nghién ctru nay gdbm
luge khao tai liéu c6 hé thong va phén tich sb liéu
thir cap. Theo Werners et al. (2021), lugc khao tai
lidu c6 hé théng gdm 4 bude: (i) xac dinh chu d& va
giéi han nghién ctru, (ii) tim kiém tai liéu va chon
loc céc tai liéu ¢ lién quan dén chii d& nghién ciru,
(iii) doc hiéu va phan tich cac tai liéu, va (iv) bao
c4o phan hoi. Ap dung cach tiép can nay, nghién ctru
dd giéi han chu dé tap trung cac thong tin vé tai
lwong 6 nhidm cua ao nudi thiry san, ndng do N, P
cua nudc thai va céc loai thuc vat thuy sinh xtr ly
nude thai NTTS nude ngot va nude lg. Bai tong
quan nay tap trung cac nghién ctru cta tac gia chinh
va cac tai liéu co lién quan nhu sach, luan van/luan
an, va bai bao khoa hoc duoc tim kiém trén Google
Scholar v&i cum tir khoa “Dét ngap nudc nhan tao
xtr ly dam Ian trong nude thai nudi trong thity san”.
Két qua sau 0,03 gidy liét ké dugc 375 tai liéu co
lién quan dén cum tir khoa va trong khoang thoi gian
2010 dén 2023 v6i chon loai tai 11A “m()i loai”. Tuy
nhién, cac tai liéu lién quan truc tiép dén chi d& tong
quan cua bai viét chi st dung dwoc 11 tai lidu. Do
d6, mot s6 tai liéu gan lién quan nhu tai lugng N, P
trong NTTS, va mot s6 nghién ciru nudi thiy san két
hop thuc vt ciing dugc st dung. Ngoai ra, tac gia
con thu thdp thém cac nghién ctru lién quan trén
Google va trang tap chi Khoa hoc truong Pai hoc
Can Tho. Két qua phan tich dwoc tong hop va trinh
bay theo hai tiéu muyc nhu sau: Tiém nang xt 1y dam,
lan trong nude thai ao nudi ca nudc ngot cua thuc
vat; Tiém ning xt 1y dam, l4n trong nudc thai ao
nudi tom cua thuc vat.
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4. TONG QUAN CAC NGHIEN CUU
LIEN QUAN KHA NANG XU LY PAM
VA LAN CUA THUC VAT

4.1. Kha nang xir ly dam va lan trong nuéc

thai ao nudi ca nwéc ngot

Ham lugng N, P tr nude thai ao nudi ca nude
ngot 1 rat cao, dic biét 1a a0 nudi ca tra voi ndng do
tong dam amoén (TAN), nitrite (N-NOy), tong dam
(TN) va tong lan (TP) lan luot 1a 1,43-5,66; 0,10-
0,35; 5,60-53,66 va 1,61-4,26 mg/L (Nguyén va
ctv., 2015). Trong hé théng NTTS tuan hoan cé sy
tich liiy N, P cao hon, cu thé, néng d0 nitrate (N-
NOsY) va lan hoa tan (P-PO,*) dén cudi qua trinh
nudi 1én dén trén 30 va 5 mg/L ¢ hé théng nudi ca
tré vang c6 thay nudc (Nho va ctv., 2019). Ham
luong N, P cao trong méi trudng nude ao nudi néu
thai truc tiép ra moi truong, 1a nguyén nhan dan dén
hién tuong phi dudng hoa, lam suy giam chat luong
ngudn nude mit. Chinh vi thé, nudc thai ao nudi can
duge xir Iy trude khi x4 ra ngudn tiép nhan va két
hop st dung thuc vat trong hé thong nudi thity san
tuan hoan xur Iy N, P 1a mdt gidi phép sinh thai, hiéu
qua va bén viing (Konnerup et al., 2011; Trang and
Brix, 2014; Trang et al., 2017).

4.1.1. Kha nang xu ly dam

Str dung thuy sinh thuc vat dé loai bo cac chat
dinh dudng trong nudc thai 6 nhiém hiru co 1a bién
phap hiru hiéu va phit hop véi diéu kién moi trudng
va khong gay anh huong dén moi truong. Thuc vat
¢6 kha nang hap thu dinh dudng trong nudc thai, cu
thé N, P dé sinh truong va phat trién thé hién qua su
gia tang sinh khdi theo thoi gian. Tuy thude vao loai
thuc vat va sinh khoi ¢ trong hé thdng xir 1y, chét
luwong nudce thai dau ra va hiéu qua loai bo N 1a khac
nhau (Bang 2). Hé thong DNN nhan tao chay ngém
ding (VF) va ngam ngang (HSF) c6 trong bon bon
dé xir Iy nudc bé nuoi cé tra thim canh da gop phan
loai bo dugc 74-86% N cua ca hé thong PNN
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(Nguyén va ctv., 2012). Tuy nhién, ban than ciy bon
bdn chi dong gop loai bo 1,2-2,4% N tir nude thai
thong qua qua trinh hap thu vao sinh khi cay bon
bon sau 2 thang trong cay (Nguyén va ctv., 2012).
Sau do, cay | bdn bon dugc cét - ngang phan than chua
30 cm tir bé mit chit nén dé cay tiép tuc tai sinh.
Phén sinh khéi cdy tai sinh tuy khéi lugng it hon,
nhung cdy non tré hon nén tich liiy N, P nhiéu hon,
vi thé gop phan loai bo N nhiéu hon, cu thé 17% N
tir nude thai duge hap thu vao sinh khdi cay (Nhién
& Trang, 2013); tang hi¢u suét xtr Iy cac dang N hoa
tan ciia ca hé théng, cu thé & hé thong chay ngam
ngang NO>-N (86,4%), NOs-N (94,7%), NH4-N
(84,1%), dbi voi hé thong chay ngam dimg NO:-N
(17,3%), va NH4-N (36%). Tuy nhién, hiéu suét xir
1y tong N cho ca hé thong thi giam di (59,9% TN &
HSF va 42,2% TN ¢ VF) (Nhién va ctv., 2013)
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(Bang 2) do tong sinh khdi cdy bon bdn tai sinh thip
hon cay trudc khi tia. Trong mot hé¢ DNN ndi két
hop nubi ca sic ran thAm canh va béo tai tugng, sau
60 ngay nuoi ca khong thay nudc, beo tai tuong da
gitip duy tri chat lugng nudc, cu thé khong co su tich
lity va gia tang N, P trong nudc bé nudi ca (Binh va
ctv., 2013). Sinh khéi thu hoach tir béo tai tuong co
thé sir dung 1am sinh khéi bd sung vao tai i biogas
hodc u phan compost. Nhom thuc vat cé hoa nhu cay
van tho gitp loai bé khoang 95% NH4-N trong nudc
thai bé nudi c4 tra thdm canh (Trang & Hoa, 2016).
Bén canh d6, cdy mdm mé ciing 1 dbi twong thuc
vat dugc chon trong xtr Iy nudce thai nudi ca tra tham
canh v6i hiéu xuat xur 1y cac dang dam hoa tan déu
>90% va tong N dat 48,5-73,5% (Kiéu va ctv.,
2015). Riéng cay luc binh ciing dong gop hiéu suat
xtr Iy NH4-N rat cao >90% (Nguyén va ctv., 2015).

Bang 2. Hi¢u suit xir Iy dam trong nuwéc thai a0 nudi c nwéc ngot ciia mdt so loai thwre vat

Chét lwong nwéc, mg/L (hidu suit xir 1y, %)

X . Tac gia
Loai thue vat ?IOZ'N; ‘ANO3'N NH.-N . IN Thl;et Nuge
T Dau DPau Pau N U ké thai
X ., Daura Paura Paura
vao ra  vao
Bon bon (Typha Nguyén va
orientalis) ) i ) ) i ) LS (360) HSF (o,
Bon bon (7. orientalis) - - - - - - 1,5 (74,0) VF (2012)
A1 . . 0,03 0,07 0,18 1,36 n
Bon bon (7. orientalis) 0,22 (86.4) 1,31 (94.7) 1,13 (84.1) 3,39 (59.9) HSF ’ Nhién &
N - 1,24 L1 2.59 Cmra - ctv.
Bon bon (T. orientalis) 1,50 (17.3) 1,88 (36.0) 4,48 (42.2) VF (2013)
Thuy trac (Cyperus
alternifolius) HSF Catré
Ngai hoa (Canna ) i ) ) - 009 - 0200 e gy
hybrids) .
Thay tric (C. Loi (2011)
alternifolius) VF Catré
Ngai hoa (Canna ) i ) ) - (395 - (%03 HSF lai
hybrids)
5 . . Nguyén va
;‘i;;‘ni)(E’Chhoml“ - - - 2, 97 (>90,0) - - FWS Catra ctv.
P (2015)
C6 mom m& 0,01- Kiéu va
(Hymenachne 0,33 (8370(1)) 0,21 0,08 0,95 (9861 ’g)_ 1,51 (,;1??’55)_ (*) Catra  ctv.
acutigluma) ’ (>99,0) ’ ’ (2015)
Trang &
VZI; ;2)0 (Tagetes - - - - - (950 - - - Catra Hoa
P (2016)
Rau muong (Ipomoea
;l(%lulzitcl:fla()Lactuca sativa) - - - (24,3- (41,0- e Caro Trang et
79,7) 71,2) VF phi al. (2017)

Hué nudc (Canna
glauca)
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Chit lwong nuwée, mg/L (hiéu suit xir 1y, %)

X . Tac gia
Loai thye vat ?JOZ'N‘A ANOa-N ;N H4-N ‘A N Thiet N“?:c
bau DPau Dau _; bau bau ke  thai
X . Paura 7,  Paura ., Daura
vao ra  vao vao vao
Beo tai tugng (Pistia (46,7) (40,7) (39.,9) Nho va
stratiotes) - - - Catré
Béo tdm (Lemna minor) 45,0 - ) - (@48 (%) van, ctv.
(32,2) (17,1) (28,1) & (2022)

Béo nhit (L. laevigatum)

Ghi chii: HSF la hé thong DNN chdy ngam ngang; VF la hé thong DNN chdy ngam dimg; FWS la hé thong DNN chay
mat tw do; (*) Dat cdy truc tiep vao thung nuoc thai

Bén canh st dung thyc vat dé xur 1y nudc thai tir involucatus), dé so sanh véi hé thong chay ngam
ao nudi ca tra, cac loai rau an 14 nhu rau muong, xa dung trong thuy trac két hop chay ngam ngang trong
lach cling c¢6 kha nang xt Iy nudc bé nudi ca rd phi ngai hoa. Ca hai kiéu hé théng va hai loai cay déu

tham canh (Trang & Brix, 2014), tuy nhién, loai cy ¢6 hiéu suit xur Iy twong duong nhau (90,9% NHa-
¢6 sinh khéi cao nhu hué nuéc giup hip thu mot N va 92% TN & hé théng dau; va 89,5% NH,-N va
luong 16n N, P (725 kg N and 234 kg P/ha/ndm) tir 90,8% TN o hé thong sau). Cdy rau ngd ciing 1a ddi
trong nudc thai dé tong hop vao sinh khéi cay hon tuong dugc chon dé xur Iy nudc nudi luon giup cai
hai loai rau. Véi su két hop 3 loai cdy nay (trong hé thién chat luong moéi truong nude bé nudi va tao
thdng DNN bb tri song song, Hinh 1) da giup loai thém ning suat rau ngo cd thé thu hoach sinh khdi
bo 6% N va 7% P trong thire an cho ca. Tuy theo ban lam rau an 1a (Thim va ctv., 2021). Béo tai

cach bd tri hé thong DNN (méc nbi tiép hay song tuong xtr 1y tot ham lugng dam trong nude thai nudi
song) s€ cung cap hi¢u qua xir 1y cta cé hé thong cé tré vang trong 10 ngay voi hiéu sudt xir Iy 40,7%
khéc nhau du st dung cung luc 3 loai cdy rau muong, TAN; 46,7% NOs-N va 39,9% TN; tuy nhién, bao
xa lach va hue nude. O cach méc hé thong bNN ndi tAm c6 hiéu suét xt Iy TN cao hon dat 44,8%, trong
tlep hiéu sudt xu 1y ctia ca hé thong dat hiéu suét cao khi béo nhét dat thép nhét 28,1% TN (Nho va ctv.,
hon so véi méc song song, cu thé 24,3-79,7% NHy- 2022). Tom lai, cac loai thuc vat duoc chon dé trdng
N, va 41,0-71,2% TKN (Trang et al., 2017). Trong trén cac hé thong DNN xir Iy nude NTTS véi nhicu
thoi glan nuoi ca trong hé thong nay nudoc bé nudi dbi twong nuodi 1a rat da dang va ty theo kiéu hinh
khong can thay méi ma chat lugng nude van duy tri DNN s& c6 nhém thyc vat c6 dang séng khac nhau.
t6t dat yéu cau cho ca sinh trudong phét trién binh Nhin chung, hiéu suat xir Iy N ctia céc loai cdy khac
thuong. nhau tiy theo nong d6 N trong nudc thai dau vao va

cac kiéu hinh DNN thi khac nhau, bién dong rat 16n
28,1-92,0%. Chinh vi vy, nguoi sir dung c6 thé
chon loai cdy va cach thiét ké hé théng DNN phu
hop véi muc dich muén loai bé dang N nao trong
nude thai NTTS, vi du, mudn loai bé NH4-N thi
chon hé théng VF, mudn loai bd NOs-N thi chon hé
thong HSF va FWS, va mudn loai bo hoan toan cac
dang N thi c6 thé két hop cac h¢ thong trén lai, goi
1a h¢ théng dang lai (hybrid systems).

Cay hué nudc hay con goi ciy chudi hoa lai
(Canna generalis) dugc chon va trong trén hé thong
DNN g dung dé xir Iy nudce ao nudi ca ro phi ban
tham canh tai DPBSCL, mot 1an nita khang dinh tiém
nang hap thu chét 6 nhidm trong nudc thai. Cu thé
mdi ngay hué nude c6 kha nang hip thu 0,38-0,97 g
N/m? va 0,098-0,215 g P/m?, gitip loai b6 8,2% N va
7,9% P tu N, P trong thirc @n cho ca (Konnerup et
al., 2011). Trong thoi gian nudi 4,5 thang, hé thong

DNN chay ngam ngang va ngﬁm,dl'rng trong cay hué 4.1.2. Kha nang xu ly lan

nude nay da gitip ludn duy tri chat lugng nude trong Co ché loai bo P trong hé thong DPNN gdm c6 su
ao cd r0 phi dat chat luong tot dam bao cho ca sinh hép thu cua thuc vat, cic qua trinh ddng hoa cua vi
truong va phat trién rat tot. Cu thé ham luong TAN khuén, su héip phu lén dét, vat lieu loc. Thuc vat
< 1,0 mg/L; NO»-N < 0,07 mg/L va BOD <30 mg/L dong vai tro quan trong trong xtr 1y nudce thai nhu
(Konnerup et al., 2011). Ban dau tha 14,9 kg ¢4, sau mot tac nhan lam sach nudce ty nhién (Brix, 1997).
4,5 thang thu hoach duogc 125 kg ca. Mot loai khac Do téc dung ctia tién trinh quang hop, thuc vét trong
trong chi Canna la cay ngai hoa (Canna hybrids) hé théng DNN d lién két méi trudng vo co va hitu
cling dugc chon dé xu Iy nudce thai bé wong ca tré co lai 1am thay déi dic diém hoa hoc cua nudc, co

lai (Loi, 2011). Cay ngai hoa dugc trong trén hé tac dung lam céc chét dinh dudng trong dat chpyén
thong DNN chay ngam ding két hop voi h théng  44i. Cay bon bon trong trén hé thong VF c6 thé loai
chay ngam ngang trong thuy trac (Cyperus bo 69% P trong nude bé nudi ca tra thAm canh, trong
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khi hé théng HF loai bo dwoc 72% P (Nguyén va
ctv., 2012) (Bang 3). Sau khi cay bdn bdn ra hoa,
cay duoc cat ngang phan tham chura lai 30 cm cao
cdy. Sau d6, cdy bon bon tai sinh truong va tiép tuc
dugc danh gia sinh khéi va hiéu sudt xir Iy N, P
(Nhién & Trang, 2013). Tuy nhién, theo thoi gian
cdy bon bon giam kha ning sinh truong va ting
truong sinh khoi tuoi phan than 14 (81,8 g/m2ngay)
(Nhién & Trang, 2013), so v6i trudc khi cét tia cay
14238,6 g/m? ngay (Nguyén va ctv., 2012). Diéu nay
dan dén hiéu suat xir 1y P ctia cdy bdn bon ciing giam
chi con 8,2-14,3% P (Nhlen & Trang, 2013). Cay
bdn bdn c¢6 kha nang hép thu 0,17 g N/m?.ngay va
0,09 g P/m .ngay, thap hon tiém ning cua cay hué
nuéc trong trén hé thong DNN xtr 1y ao nubi ca rd
phi tham canh (Konnerup et al., 2011) vé kha nang
hép thu P (0,098-0,215 g P/m ngay) va N (0,38-
0,97 gN/m’.ngdy). Bén canh ghi nhan hi¢u sudt xu
1y N hoa tan ctia cdy mém md 1a rt cao >90% (Bang
2) (Kleu vactv., 2015), thi kha nang xir ly P cua cay
mom mé ciing duoc ghi nhén rat cao (85,7-92,5%
PO4-P; va 79,2-95,6% TP (Kiéu va ctv., 2015), vuot
trdi hon ca cay bon bén (Nguyén va ctv., 2012).
Ngoai ra, luc binh dugc danh gia co6 hiéu suét xtr ly
PO,-P trung binh 34,3-39,6%, thap hon rit nhidu so
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v6i tiém ning xir Iy N hoa tan >90% (Nguyén va
ctv., 2015). Trong khi van tho c¢6 kha nang loai bd
1an hoa tan (PO4-P) va lan tong (TP) trong nudc thai
nuoi ca tra (dat 86%) (Trang & Hoa, 2016). Béo tai
tuong 1a loai cho hiéu suét xir Iy 1an thip nhét trong
céc loai cay dugc tong hop & Bang 3. Béo tai tuong
chi loai bo 24,6% PO4-P; va 9,2% TP trong nudc
thai ao nudi ca tré vang (Nho va ctv. 2022). Cay beo
tam ciling 1a nhom cay cho hiéu suét xir Iy P kha thap
(13,8% PO4-P). V6i cay hué nudc tréng trén hé
thong DNN chay ngam ngang va ngdm dimg xu ly
nudc ao nudi ca rd phi ban tham canh ghi nhan cay
gitip hip thu 0,22 g P/m2.ngdy (Konnerup et al.,
2011), gop phan gitp duy tri ham lugng P trong
nudc ao nudi sau 4,5 thang khong thay nude. Tuy
nhién, véi hé thong DNN nay chét nén st dung 1a d4
thuong khong chira Ca, Al, Fe, Mg,... cao dan dén
kha nang hép phu lan cua vat lidu thap, do d6, hiéu
suat xir Iy lan cua hé thong DNN khong dugc cao.
Vi vdy, muén ting hiéu suat xir Iy 14n thi hé théng
DNN cén chon nhiing loai chét nén ¢o chira nhiéu
thanh phan chét khoang Ca, Al, Fe, Mg,... vi du nhu
vo 50, dat phén (Konnerup et al., 2011; Nguyén va
ctv., 2012).

Béang 3. Hiéu suat xir ly 14n trong nwéc thai ao nuéi ca nwéc ngot ctia mot so loai thue vat

Chit lwong nuée, mg/L (hiéu suit xir

ly, %)

Loai thue vat POLP TP Thiet  Nuge Tac gid

D,\ D;\ ke thai

?u Pau ra :du Pau ra

vao vao
Bon bon (T orientalis) - - 3,1 (72,0) HSF Cé tra Nguyén va ctv.
Bon bon (7. orientalis) - - 3.8 (69,0) VF (2012)
Bon bon (7. orientalis) - - - (14,3) HSF . o
Bon bon (T, orientalis) - - (8.2) yp Cétra Nhiénvactv. (2013)

. . (34,3- . Nguyén va ctv.

Luc binh (E. crassipes) 33 39.6) - - FWS Catra (2015)
Coé mom md (H. (85,7- . , s
acutiglima) 1,16 92,5) 1,36 (79,2-95,6) (%) Catra Kiéuvactv. (2015)
Van tho (T patula) - (86,0) - - - Céatra Trang va Hoa (2016)
Béo tai tuong (P. stratiotes) - (24,6) - 9,2) % Ca tré \
Beo thm (L. minor) (13.8) - i ) Jang Nhovactv.(2022)

Ghi chit: HSF la hé thong dit ngdp nuv’c,ngd‘m ngang; VF la hé thong dat ngdp mie6e ngam dimg; FWS la hé thong
DNN chay mat tw do; (*) Dat cdy truc tiép vao thung nuoc thai

Thuyc vat hap thu lan trong nudc dé sinh truong
tao sinh khéi cay, tuy thudc vao loai thyc vat khac
nhau s& hi¢u qua xir 1y khac nhau. Vi du, cdy bon
bon va hué nude lai co hiéu suét xir Iy dam cao hon
(Konnerup et al., 2011; Nguyén va ctv., 2012; Nhién
& Trang, 2013). Ngoai ra khi thiét ké h¢ théng dat
ngap nudc theo kiéu khac nhau ciing anh huéng dén
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hiéu sult xu Iy (Loi, 2011; Nguyén va ctv. 2012;
Nhién va ctv., 2013).

Toém lai, thuc vat 1a mot thanh phﬁn rat quan
trong, dong vai trd chu dao trong viéc loai bo chat 6
nhiém trong hé thong DNN. Khi thiét ké hé thong
DNN dé xir Iy dam, 1an trong nude thai NTTS nude
ngot can can ctr vao dic diém va néng d0 cac thanh
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phan trong nudce thai, ciing nhu muc dich st dung
ma Iya chon loai cdy trong cho phu hop, dé dat duoc
hi¢u qua xir 1y tdt nhét. Vi du, mudn xir Iy dam amon
va dam nitrate mot cach triét dé can két hop ca hai
loai hé thong DNN chay ngam ngang va ngim dung,
trong nhiing loai cay c6 sinh khoi than 1a nhidu va
hé ré chum nhu cay hué nudc (chudi hoa), thuy trac,
bdn bdn,... Ngoai hap thu N, P trong nudc thai, hé ré
cay trong hé thdng DNN ciing dong vai trd quan
trong trong viéc tao mang biofilm, tao 16 rong trong
chat nén dé giup cho hé thong khong bi nghén dong
chay theo thoi gian do can ba hitu co va xac
tao phan huy (Nhién & Trang, 2013). Tuy nhién,
mudn loai bo N, P hoan toan ra khoi hé théng DNN
sau mot thoi gian xir Iy thi can phai thu hoach phan
sinh khdi than 14, vira gitip cai thién hiéu suat xir Iy
N, P ciia h¢ théng DNN (Brix, 1997; Konnerup et
al., 2011; Nhién & Trang, 2013).

4.2. Kha nang xir ly dam va lan trong nuéc

thai ao nuéi tom

Dé san xuét dwoc 1 tan tom thit thi xa ra moi
truong 30 kg N va 3,7 kg P (Anh et al., 2010). Tuy
nhién, lvong N, P x4 thai tir quy mo nudi khac nhau
thi khac nhau. Cu thé, v6i mo hinh nudi thAm canh
khi san xuét ra 1 tin tom st thi thai ra méi truong
khoang 88 kg N va 30 kg P, trong khi & m6 hinh
nuoi ban thdm canh thai ra 68 kg N va 25 kg P (Long
va ctv., 2010). Vi mot luong 16n dam, 1an nay xa
thai ra moi truong thi day 1a mot mdi de doa dén chét
lwong moéi truong nude mat. Hé théng nudi tudn
hoan nudc 1a mot giai phap quan 1y t6t hon trong
nudi tom, gitip gidi han dugc lugng xa thai giam nhu
cau vé str dung nudc va giam tac dong ti€u cuc den
moi truong (Losordo et al., 1998). Két hop véi trong
thuc vat trén hé théng PNN vao hé théng tudn hoan
dugc minh chung 1a kha thi trong viéc kiém soat
chat lwong nudc ao nudi.

4.2.1. Kha nang xu ly dam

Trong hé théng DNN dam duoc loai bo thong
qua co ché hép thu cua thuc vat. Bon bon va nin
tuong 12 hai loai thuc vat ngap nude dugc ngudi dan
trong phd bién trong ao nudi tom ngoai thuc té.
Trong nghién ctru diéu kién thi nghiém, nin tuong
dugc danh gia rat cao trong loai bo N trong nudc
thai ao nuédi tom st (Biru va ctv., 2010), cu thé chi
sau 1 tudn ham lugng NO,-N dau ra giam hon 99%;
ham lugng NOs-N giam 93,5-95,0% va TN giam
90,8-91,4% (Bang 4). Cdy bon bon trong trén hé
théng DNN lai két hop VF + HSF + FWS cho thy
ca h¢ thng gitp duy tri chat luong nudce trong be
nudi tom TCT tham canh tudn hoan ma khong can
thay nudc méi, diéu do cho thay cdy bon bon giup
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hép thu ham lugng dam qua qua trinh cho tom an,
g6p phan dat hidu suat xir Iy TN kha cao 51,7-56,6%
(Doan et al., 2016). Trong khi hé théng ddi chimg
khong c6 sir dung hé théng DNN xir 1y nude, luong
N khong nhitng khong mat di, ma con dugc tich liy
3,08% N thém trong bé nudi tdm. Qua qua trinh hap
thu N tong hop ting sinh khdi, cay bon bon trong
trén hé thong VF, HSF va FWS da hap thu duoc
tuong ung 58,3; 62,5;va232 g N/m (Poan, 2015).
Qua do cho thay cdy bon bon trong trén cac kiéu
hinh DNN khéc nhau thi ¢6 kha ning thich nghi, hap
thu va xu Iy N khac nhau (Quynh, 2013). Nhin
chung, ciing mét loai cdy bon bon hay ¢ voi thi véi
cach thiét ké hé théng DNN khéc nhau c¢6 hiéu suat
xtr Iy khac nhau, cu thé xu Iy NO,-N dat cao nhét
trén hé thong HSF (68,6 va 56,7%), trong khi higu
suét xir ly NH4-N 1a thap nhét (21,7 va 35 ,3%). Hai
loai bon bdn va ¢6 voi trén cung mot he thong DNN
c6 kha nang xr [y N gan twong dwong nhau (Quynh,
2013). Mot lan nira khang dinh, nguoi st dyng muén
loai bo loai chit 6 nhiém hay dang N cu thé thi chon
kiéu hinh DNN phu hop.

Trong mot hé théng DNN chay mat voi do sau
ngap nudc khac nhau dan dén bon bon va nin twong
sinh truong va phat trién khac nhau (Mo va ctv.,
2019). P9 sau ngdp nude cang sau 1am han ché kha
ning sinh truong ctia phan than 14 va ré cdy, nhung
ham lugng N, P dugc tich iy vao cay thi cé xu
huéng nguoc lai, véi tong lugng N va P hap thu vao
sinh khdi cay 14 0,6% N tir nu6c thai nudi tom TCT
thdm canh, gop phan lam giam 34,4-63,9% N trong
tong lwong N thém vao hé thdng (Mo va ctv., 2019).

Viéc nudi ghép rong sun trong ao tdm thé chan
trang da gop phan lam giam b6t ham lwong dam va
lan trong méi trudng nudi, qua d6 han ché su phat
trién cta phiéu sinh thyc vat va vi khuén (Thao va
ctv., 2010). Ngoai ra, rong cau va rong nho giup duy
tri chit lugng moi trudng nudc ao nudi tom TCT,
trong d6, rong cau dugc khuyén cdo co thé chon dé
g dung trong mé hinh nuéi két hop voi tdm TCT
(Bay va ctv., 2020), vi rong cau c6 kha nang xu ly
TN kha cao (64,2-77,2%) (Vinh va ctv., 2020).
Ngoai céc loai rong (nhoém thuc vat ngép chim), thi
nhom thue vat ban ngép nhu cac dang c6 nan tuong,
c6 nu6ée man va cdy thuy trac cling dugc chon dé
thiét ké hé théng DNN tmg dung dé xu Iy nudc ao
nudi tom su trong didu kién thuc té tai dia phuong
(Thu va ctv., 2021). Hé thing DNN nay c6 hiéu suat
xtr Iy NH4-N ti da 14 55%. Nong do NH,-N trong
nudc thai du ra tir ngay thir 33 (nira cudi giai doan
van hanh) 14 0,04-0,09 mg/L, dat duoc yéu cau nudc
cap cho ao nudi tom (theo QCVN 10-
MT:2015/BTNMT). Diéu nay khing dinh hé thong
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DNN la cong nghé co tinh kha thi, pht hop véi diéu
kién dia phuong dé xur 1y nudc ao tdom nudc mén,
dam bao yéu cau chat lugng nudc dat tiéu chuan tai
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str dung vé cac chi tiéu COD, BODs, NH4-N va TP,
¢6 thé cung cap cho ao nudi tom.

Béang 4. Hiéu suat xir ly dam trong nwéc thai ao nuéi tom ciia mot so loai thue vat

Chit lwong nwéc, mg/L (hidu suit xir 1y, %)

NO:-N NOs-N

NH4-N

TN Thiét Nuée

Loai thuc vat < < < < A .. Tacgia
D? Y Pura D?u Paura Bau Pau ra D‘a Y Piura ke thai
vao vao vao
Niin twong (Scirpus ©9.0) (93,5- (90.8-  Tom B‘Crtuvva
littoralis) 95,0) 91,4) su (2010)
Bon bon (T. orientalis) (68,6) i o @2LY ) ) HSF
Cé Voi (P. purpureum) (56,7) (35,3) TCT Quynh
Bon bon (T orientalis) — (27,1) i B CEAY) ) ) VF (2013)
Cé Voi (P. purpureum) (43,4) (41,9)
Bon bon (7. orientalis) (58,1) (53,2) FWS
Cé Voi (P. purpureum) (54,1) (48,6)
S . . SL7- s Doan et
Bon bon (T. orientalis) 0,3 - - - 0,6 - 4,11 56,6) **) TCT al. (2015)
o (34 4- Mo va
Bon bon (7. orientalis) - - - - - - 7,46 63 ’9) FWS TCT  ctv.
’ (2019)
A oo 1,03- 0,02- 3,69-6,54 .~ Vinhva
Rong cau (Gracilaria 1,65 1,30 Tom
s - - 5,62 4,64 14,86  (64,2- - , ctv.
tenuistipitata) (70,6- (72,0- 77,2) su (2020)
81,7) 99,7) ’
Thuy trac (C.
alternifolius) 0,04- , R Thu va
Nan tuong (S. littoralis) - - - %’g‘; 0,09 - - g?lg Tom =y
Cé nuée min P2 (55,0) e SE T 2021)

(Posidoniaceae)

Ghi chu: HSF la h¢ théng DNN chdy ngﬁm ngang; VF la hé théng ddt ngap nudc ngam dirng; FWS la hé thé}gg DNN
chay mat tw do; TCT la thé chan trang; (**) la hé thong DNN lai bao gom hé thong VF + HSF + FWS mac noi tiép

4.2.2. Kha nang xu ly lan

Lan trong moi truong nude khong gay doc cho
tom, tuy nhién, dy 1a yéu t6 gay ra hién twong phu
dudng hoa ngudn nude (tao nd hoa) (Konnerup et
al., 2011). Trong hé théng DNN, cac loai thily sinh
thyc vat ddng mot vai tro quan trong trong viée loai
b6 phospho. Nhiéu nghién ctru da chirng minh ring
phospho c6 thé bi loai bo tir 30-60% trong hé thong
DNN c¢6 trong cac loai cay lac Scirpus sp., siy
Phragmites sp. va bon bon Typha sp. (Reed and
Brown, 1995; Brix, 1997; Billore et al., 1999). Mot
s6 it phospho (dudi 20%) duge cac loai vi khuan,
nam va tao hap thy (Moss, 1988). Cay bdn bon trong
trén hé thong DNN lai da gitp loai bo 27,5-32,3% P
(Doan et al., 2016) (Bang 5), trong khi hé théng
DNN lai khong c6 trong ciy bdn bon khong gitp
giam P ma con tich lily thém 1,62% P (turc tang thém
trong nudc). Qua qua trinh hip thu P tong hop ting
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sinh khdi, thi cay bon bdn trong trén hé théng VF,
HSF va FWS da hép thu dugc tuwong ung 9,5; 13,2;
va 5,3 g P/m? (Poan, 2015). Cy bon bon trong trén
hé théng DNN chay mit véi cac do sdu ngap nude
khac nhau, hp thu vao sinh khéi cay 1a 0,2% P tir
nude thai nudi tom TCT tham canh, gop phan lam
giam lugng P trong tong lugng P thém vao 1a 36,0-
84,5% (Mo va ctv., 2019). Trong khi d6, cay nan
tuong cho hiéu suat xir Iy P cao hon bon bdn mét it
(dat 52,8-83,4% TP) (Mo va ctv., 2019). Cay hué
nude trong trén hé thong NN lai két hop 3 kiéu
hinh VF + HSF + FWS di gitip duy tri chat luong
nuéc, cu thé ham luong PO4-P trong hé thong phu
hop cho su phat trién ctia tom. Qua d6 cho thiy dwoc
vai tro cuia thyc vt trong hé thdng gitp hip thu P va
duy tri chét luong méi trudng nudc ao nudi tom &
ngudng cho phép (Trang va ctv., 2016). Cu thé hon
vé vai tro cua thuc vat trong mot minh ching tmg
dung thuc té hé théng DNN tai Bac Liéu da chi ra
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ri“ing c6 dén 53% TP duge loai bo trong hé théng Toém lai, cac loai thye vat thuy sinh dong vai tro
nudi tudn hoan két hop 3 loai thuc vat thiy tric, nin quan trong trong viéc loai bo P trong DNN. Tuy
tugng va cé nuéc man. Ham lugng TP & thoi diém nhién, thuc vat khong cho kha nang loai bo P 1au dai
nita cudi thoi gian van hanh la 0,14-0,20 mg/L dat (Kadlec & Knight, 1996; Brix, 1997), boi vi nhitng
dugc yéu cau nude cap cho ao nudi tom theo QCVN manh vun cua cdy qua qua trinh phan huay lai giai
10-MT:2015/BTNMT (Thu va ctv. 2021). Ngoai phoéng 1an vao trong nudc, vi vay lam giam hi¢u qua
thie vat nhom c6 than ban ndi nhu nin tuong, bon loai bd lan cua hé théng DNN theo thoi gian
bon co higu suat xir 1y P trong nudc nudi tom nudc (Vymazal, 2007). Do vay, viéc don dep sach (thu
man kha cao thi nhom cay ngép chim trong nudc hoach) sinh khdi céc loai thity sinh thuc vat trong ao
nhu rong cau ciing dwoc danh gia rit cao, chung hd hay thuc vét trong hé théng DNN 1a mét trong
doéng gop loai bo 69,4-80,2% TP (Vinh va ctv., nhiing bién phap loai bo P ra khoi hé théng xur ly
2020). hiéu quéa (Konnerup et al., 2011; Trang et al. 2017).

Bang 5. Hiéu suat xir ly 1an trong nwéc thai ao nudi tom ciia mét so loai thuc vat

Chit lwong nuée, mg/L (hiéu suit xir

. A 1y, %) Thiét Nuéc -

Loai thuce vat POP TP Ké thai Tac gia
Pauvao Paura Dauvao PDaura
Rong cau (G. asiatica) 79,5 - - TCT Huy va ctv. (2016)
A o 0,21-0,50 1,14-11,76 ~_ . Vinhvactv.

Rong cau (G. tenuistipitata)) 2,04 (75.6-89.7) 5,76 (69.4-802) Tom su (2020)
Bon bon (7. orientalis) - - - (27,5-32,3) (**) TCT Doan etal. (2016)
Bon bon (7. orientalis) (36,0-84,5) Mo va ctv. (2019)
Niin twong (. littoralis) - - 789 (558835 FWS TCT

Thuy trac (C. alternifolius) ,
Nin tuong (S. littoralis) ; ; %’2993' 0’(1543' %)20 g;g Tém st Thu va ctv. (2021)
Cdé nudc man (Posidoniaceae) ’ ’ ing

Ghi chii: HSF 1a hé thong PNN chay ngam ngang; VF la h¢ thong dit ngap nudc ngam dirng; FWS la h,értho”’r’zg DNN
chay mat tw do; TCT la thé chan trang; (**) la hé thong DNN lai bao gom hé thong VF + HSF + FWS mac noi tiep

Trong cac nghién clru trén céc tac gia chua danh v6i nude thai ao nudi tom nude man, TCT va tom
gi4 dén sy hap thu C vao sinh khdi ciia c4c loai cay ~ SUs thi h¢ thong st dung cdy nan tugng, bon bon, co
trén hé thong xir Iy. Tuy nhién, dé tham khao kha voi va rong dat hi¢u qua cao nhat so vé6i cic h¢ thong
ning thuc vat trén cac hé thdng xir Iy bén canh hip khéc. Kha nang hap thu va diéu kién .séng cﬁg cac
thu N, P con 12 bé trir CO, thong qua qué trinh quang loai cay nay thich hop xur Iy nudc thai ao nuoi tom

hop tao sinh khdi, tir do, gop phan giam phét thaikhi ~ dong thdi sinh khoi cao. Cc loai thyc vt trong hé
nha kinh. Thao (2023) da u6c tinh dugc loai thay ~ thong PNN khong chi c6 vai tro xir Iy ma con gitp

tric c6 kha ning tich lity 4,12 kg COy/m*niam, va mang lai hi¢u qua kinh t€ cho ngudi dan. Cu thé, cay
cdy hué nuéc (hay chudi hoa) la 1,85 kg bon l?én, nan tugng céwthé thu hpqch va ban dgqc, vi
CO»/m¥nam. du bon bon tuoi cd theé ban véi gia 25.000 dong/kg
, ) (Thanh va ctv. 2019). Pay dugc xem la mét giai

Qua cac nghién ctu trén cho thay viéc két hop phap mang tinh bén vimng v&i chi phi thip va hiéu

hé thong DNN ¢6 trong thyc vét vao hé thong NTTS qué cao. Ngodi ra, nhom cdy rau an la nhu xa lach,
dé kiém soat va xir Iy chat 6 nhiém trong a0 nudi rau mudng cling ¢6 thé dugc xem la loai mang lai
thily san nude ngot va nude lo ngay cang dugc quan gi tri kinh té cho hé thong xir 1y, vi cdy rau hap thu
tdm ¢ nudc ta, ddc biét khu vuc PBSCL. Qua thoi N, P thira trong nuéc thai ao nudi c4 tao sinh khéi,
gian cang c6 nhiéu loai thuy sinh thyc vat duoc sur nguoi dan khong can phai dau tu phan bon cho cay,
dung nghién ciru két hop voi DNN xur ly 6 nhiém  yira mang lai hiéu qua moi truong do khong xa thai
mdi truong ao NTTS. Moi loai cdy khac nhau va N, P trong nuéc thai ao nudi ra méi trudng ngoai
moi ki€u h¢ thong DNN thict ke khac nhau s& cung (Trang et al. 2017). Hon nira, ngoai myc dich kinh
cap hiéu suat xtr Iy N, P khac nhau. Tuy nhién, trong té, nguoi str dung mudn tai sir dung sinh khoi thuc
nhom thue vat xu 1}’ nudc ao nudi thuy san nuoc vat trong trén cac hé thong DPNN vao muc dich khac
ngot thi ciy bon bon, hug¢ nude (chu01 hoa), ngai nhu u compost, hay tao canh quan cho khu vuc xu

hoa, thay tric cho hiéu qua xu Iy N, P tot hon. Di
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ly thi c6 thé chon céc loai c6 sinh khoi chat xanh cao
va ¢6 hoa dep nhu cd, hué nudce, thuy tric.

5. KET LUAN

St dung thuc vat xuir Iy nudc thai ao nudi thuy
san 1a mot giai phap mang tinh bén vimg vai chi phi
thap va hiéu qua cao. Két hop hé théng DNN trong
thuc vat vao hé thong NTTS xu 1y 6 nhiém ngay
cang duoc quan tAm ¢ nudc ta va ca trén thé giGi.
Hiéu Suét xir ly cua thue vat phu thude vao loai, chu
yéu 1 sinh khdi chét xanh cua loai, ngoai ra, con phu
thudc vao loai nudce thai, ndng do nudc thai va kiéu
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