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TOM TAT

Cay Bach thay tién (Echinodorus cordifolius) dwgc trdng trén bé ndi x& ly nwédc thai do thi véi hai mat dé tréng:
1 cay/bé (NT1), 2 cay/bé (NT2) va khong cay (d6i chirng; NTO). Thi nghiém duwoc bd tri hoan toan ngau nhién véi 4
1&n Ip lai trong didu kién nha lwéi. Nwéc thai dwoc thu trwc tiép tai kénh Bung Xang, Thanh phé Can Tho. Chiéu cao
cay va chiéu dai ré ting 1,70 va 1,65 I&n; 7,07 va 6,93 1an so véi cay trdng ban dau twong trng NT1 va NT2. Téng khdi
lwong cay phan twoi va kho twong ng & NT1 (319,9 va 22,8 g/cay ) cao hon NT2 (260,0 va 17,7 g/cay). Hiéu suat xir
ly COD, tbng dam hoa tan (TIN) va tng lan (TP) dat 54,2 > 49,7 > 37,3%; 88,3 > 71,8 > 60,5% va 85,3 > 79,4 > 72,7%
twong (rng mat do tréng 2 cay/bé > 1 cay/bé > khdng cay. Két qua nghién ctru cho thdy mat dé anh hwéng dang ké dén
sinh trwéng va hiéu suét xi ly nwéc thai clia cay Bach thiy tién, véi mat d6 2 cay/bé mang lai hiéu qua x ly cao
hon. Nghién clru mé ra trién vong (rng dung cay thdy sinh trong céng viéc xt ly nwéc thai va tao canh quan dé thj,
gop phan giai quyét van d& & nhiém nwéc mét cach than thién véi méi truong.

Tu khéa: Bé ndi thwe vat, hiéu sudt xt ly, nwédc thai dé thi, sinh trwéng.

Effect of Plant Density of Creeping Burhead (Echinodorus cordifolius)
on its Growth and Municipal Wastewater Treatment Performance

ABSTRACT

Creeping burhead (Echinodorus cordifolius) was grown on floating raft to treat municipal wastewater with two
densities: 1 plant/raft (NT1) and 2 plants/raft (NT2), and un-planted was considered as control treatment (NTO). The
experiment was arranged in a completely randomized design with four replications in net house condition. The
municipal wastewater was collected in Bung Xang canal, Can Tho city. The plant height and root length increased 1.7
and 1.65; and 7.07 and 6.93 times compared to the initial plants in the treatments of NT1 and NT2. The total plant
fresh and dry weight in the TN1 (319.9 g/plant and 22.8 g/plant) were higher than those in the NT2 (260.0 g/plant va
17.7 g/plant), respectively. The treatment efficiency of COD, total inorganic nitrogen (TIN), and total phosphorus (TP)
were 54.2 > 49.7 > 37.3%; 88.3 > 71.8 > 60.5% and 85.3 > 79.4 > 72.7% in 2 plants/raft > 1 plant/raft > 0 plant/raft,
respectively. The results showed that plant density significantly affected the plant growth and wastewater treatment
efficiency of E. cordifolius, especially the density of 2 plants/raft providing a higher treatment efficiency. The study
opens up new opportunities for the application of aquatic plants in wastewater treatment and urban landscape
creation, contributing to solving the problem of water pollution in an environmentally friendly direction.

Keywords: Creeping burhead (Echinodorus cordifolius), plant density, floating raft, growth, municipal
wastewater, treatment efficiency.

dudng ti cac hoat déong x4 nudc thai va chat
thai rdn sinh hoat va hoat dong kinh doanh cta

Ch4t lugng nudc méit trong cac kénh d6 thi cac ho séng doc theo kénh (Tran S§ Nam & cs.,
bi suy giam do 6 nhiém hiiu cd va giau dinh  2022). Do d6, cin c6 giai phap lam gidm néng dd

1. DAT VAN DE
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cac chat 6 nhiém trong cac kénh d6 thi. M6 hinh
bé néi thuy sinh két hgp tréng thuc vat hita hen
12 mé6 hinh x1 Iy nudc thai mang tinh bén viing
trong tuong lai (Ngd Thuy Diém Trang & cs.,
2023). Vai tro ctua thuc vat trong ving DNN la
cung cdp mdi trudng thich hgp cho vi sinh vat
thuc hién qua trinh phan huy sinh hoc (hiéu
khi) cu trd, van chuyén oxy vao viung ré, hip
thu chat 6 nhiém (Brix, 1997). Cé nhiéu loai cay
¢6 thé st dung dé lam sach méi trudng nude da
dugc tim thay 6 Viét Nam nhu: Luc binh, Thay
tric, Cat 161, Béo tay, Chuéi hoa, Bach thuy
tién,.. tuy theo loai khic nhau cho hiéu suat xu
Iy nuéc thai khac nhau. Mat d6 cay la yéu té
quan trong anh huéng hiéu suit xi Iy (Reddy &
cs., 1995; Hu & cs., 2020). Panrare & cs. (2016)
ghi nhan mat do tréng cao hon 6 ciy Canna
indica L. sé& cho hiéu suit t6t hon trong viéc loai
bd COD va DO. Lé Diém Kiéu & cs. (2017) cling
ghi nhan khi trong ¢4 Mém md véi mat do
20-40 chdi/m?, cdy sinh trudng va hap thu dam
lan t6t hon so v6i mat dod 10 chéi/m>
Saenz-Reyes & cs. (2022) cho thay téc do suy
giam COD cua cdy Limonium perezzi ¢ mat do
trong 15,4 cay/m? cao hon so véi 10,27 cay/m?.
Cay Bach thuy tién duge ghi nhan 14 loai cay co
tiém néng trong xu ly nuée thai (Lé Hoang Viét
& Nguyén V6 Chau Ngan, 2022; Dao Hoang
Nam & cs., 2023; V6 Thi Phuong Thao, 2023);
tuy nhién, hién tai chua c6 nghién ctu danh gia
mat d6 ctia Bach thuy tién 1én sinh trudng va
hiéu suat xt ly 6 nhiém trong nuéc thai dé thi.
Tu thyc t€ d6, nghién ciiu nay duge thuc hién
nham chon dugc mat d6 cay thich hgp dé ap dung
trong mé hinh bé néi xt 1y nude thai do thi gép
phan bao vé moi trudng va tao canh quan db thi.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Thiét ké bé néi: Bé noi dudc thiét ké bang
ong nhua PVC duong kinh @21mm, két néi véi
nhau bing ong co L dudng kinh @#21mm thanh
khung bé néi hinh chii nhat c¢6 chiéu dai 0,4m x
rong 0,2m = 0,08m?2 Dung luéi nhua va day ruit
¢ot quanh khung bé va cét ba 16 dé ba ly nhua
trong cay (Hinh 1).

Chuan bj nuéc thai: Nudc thai duge thu
vao thoi diém nudc rong can tai kénh Bung
Xang, thanh phd Can Tho (10°01'38.6"N
105°45'50.8"E). Nuéc sau khi thu vé chtia trong
bé composite 1.0001 dé st dung cho thi nghiém.
Truée khi phan b vao méi thung 35 lit/thung
(Hinh 1), nuéc duge thu mau tréon dé danh gia
mot s6 déc tinh - 1y - héa trong nudc dau vao.

Chuin bji cay: Cay Bach thuy tién dudc
thu thap xung quanh khuon vién trudng Dai hoc
Can Tho (khu II). Nhiing cidy non khée manh cé
chiéu cao trung binh (27,6 + 2,57cm), chiéu dai
ré (5,83 + 0,94cm) va khoi lugng (10,3 = 1,24cm)
duge chon dé trong. St dung xo dita lam gia thé
c6 dinh cay (10 g/cay).

2.2. B6 tri thi nghiém

Thi nghiém dugc thyc hién tu thang
12/2023 dén thang 1/2024 trong diéu kién nha
lu6i tai Khoa Moi truosng va Tai nguyén thién
nhién, Truong Dai hoc Cin Tho. Thi nghiém
dudc bé tri theo thé thiic hoan toan ngiu nhién
véi 3 nghiém thtic (NT) mat do cay va 4 1an lip
lai trong cac thung nhya c6 kich thuée D x R x C
12 50 x 30 x 37cm (Hinh 1). Cay dudc trong véi
mat d6 1 cay/bé (NT1) (tuong ting 9 cay/m?);
2 cay/bé (NT2) (tuong tng 18 cay/m? va NT d6i
ching (khong tréng cay; NT0) 6 mtic nudc 25cm
(tuong tng 35 lit/thung). Bit d4u thi nghiém,
cay dudc dudng trong diéu kién nuéc thai trong
2 tuln dé cho cdy thich nghi v6i méi trudsng.
Nudc thai duge thay méi hoan toan véi thoi gian
luu nudce 1a 7 ngay (Lé Hoang Viét & Nguyén Vo
Chau Ngan, 2022).

2.3. Thu va phan tich mau

Cac chi tiéu sinh trudéng ctia thuc vat bao
gom chiéu cao cay va chiéu dai ré dudec danh
gia hang tuan. Khéi lugng tuoi, kho cta cay
dugc danh gia khi ké&t thic thi nghiém. Mau
cdy dugc xac dinh khéi lugng tai Phong Thi
nghiém Sinh hoc méi trudng va Sinh hoc méi
trudng tién tién (RLC).

MAu nuéc sau xu ly dugc thu ti 7-8 gio
sang, thu theo 5 vi tri dudng chéo 6 dd sau
10-15¢m va khéng khudy tron nude. Cac chi tiéu
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pH, @6 din dién (EC), téng chit rdn hoa tan
(TDS), DO va nhiét @6 dudc do truc tiép tai hién
truong, trong khi COD, N-NO,, N-NO;,
N-NH,*, P-PO,*, va TP dudc phan tich trong
phong thi nghiém ctia Bo mén Khoa hoc Mbi
truong, Toa nha Phiic hgp phong thi nghiém
(RLC) theo tiéu chudn APHA (1998) (Bang 1).

2.4. X1t 1y s6 lidu

Toc d6 ting trudng tuong d6i (RGR) 14 miic
tang trudng khoi lugng kho trong mot don vi thoi
gian (g/g/ngay), dudc tinh dua trén cong thic cua
Fisher (1921): RGR = (InW,, — InW,)/At. Trong d6:
W,, W,: khéi lugng cay tai thoi diém bt dau bo

tri t; va thu hoach t, (g) v6i At = t, —t,.

Hiéu suit xi 1y (%) dudc xac dinh theo cong
thic: H% = (C, — C,/C,) x 100. Trong dé: C, va C,
lan lugt 12 ham lugng chat 6 nhiém (mg/l) trong
nuéc thai ban dau va trong nudc sau xt 1y & thoi
gian t (7 ngay).

S6 liéu dudc téng hgp, tinh toan bang phan
mém Microsoft Excel 2013. Phan mém théng ké
Statgraphic Centurion XV (StatPoint, Inc.,
USA) dé phan tich phuong sai moét nhan td
(One-way ANOVA) dugc st dung. Kiém dinh
Tukey & mtc 5% dudc ap dung dé so sanh trung
binh cac nghiém thtec.
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Ghi chii: NT1: mat dé 1 cAy/bé, NT2: mat db 2 cay/bé, NTO: nghiém thiic déi chiing, R (replication): ldp lai.

Hinh 1. M6 phdng thi nghiém (A) va khu thi nghiém tai nha luéi (B)

Bang 1. Phuong phap phan tich mau nuéc

Thong sb Pon vi Phwong phap phan tich

pH - Do truc tiép tai hién trudng bang may HI99301 (Hanna, Rumania)
EC uS/cm Do truc tiép tai hién trudng bang may HI99301 (Hanna, Rumania)
TDS mg/l Do tryc tiép tai hién truong bang may HI99301 (Hanna, Rumania)
DO mg/l Do truc tiép bing may HI9417 (Hanna, Rumania)

Nhiét do mg/l Do truc tiép bing may HI9417 (Hanna, Rumania)

COD mg/l Phwong phap chuén dd bang FAS (APHA & cs., 1998)

N-NO mg/l Phwong phap Colorimetric (APHA & cs., 1998)

N-NO3 mg/l Phwong phap Salycylate, 4500-B (APHA & cs., 1998)

N-NH, mg/l Phwong phap Indophenol blue (APHA & cs., 1998)

P-PO* mg/l Phwong phap Acid ascorbic (APHA & cs., 1998)

TP mg/l Phwong phap Acid ascorbic (APHA & cs., 1998)
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3. KET QUA VA THAO LUAN

3.1. Sinh truwéng va khéi lugng cua cay
Bach thuy tién
3.1.1. Chiéu cao ciy va chiéu dai ré

Chiéu cao cay va chiéu dai ré Bach thuy
titn c6 xu huéng ting déu qua cac tuan
(Hinh 2), cay dau vao c6 chiéu cao cay va dai ré
trung binh la 27,6 + 2,57 va 5,83 + 0,94cm, sau 6
tuadn cao cdy dat 46,8 £ 1,25 va 45,6 + 2,31cm,
tang gip 1,70 va 1,65 lan; dai ré dat 41,2 + 3,05
va 40,4 + 0,38cm tang 7,07 va 6,93 1an so véi cay
ban dau tuong ting NT1 va NT2.

3.1.2. Khéi lugng va téc dé ting trudng
tuong déi

Theo Toirit & cs. (2012), cay Bach thuy tién
phat trién va tao sinh khéi manh mé khi dudc
trong trong nuéc thai sinh hoat, tuong tu két
qua cua thi nghiém hién tai khéi lugng ctia cay
Béch thuy tién ting dang ké (Bang 2). Mat do
trong anh hudng dén khéi lugng than (P <0,05;
Bang 2), tuy nhién, chua tac dong dang ké dén
khéi lugng ré (P >0,05; Bang 2). RGR cua hai
mat do trong NT1 (9 cay/m?) va NT2 (18 cay/m?)
cao hon 1,4 1an so v6i mat dd 27 cay/m? ciia Vo
Thi Phuong Thao (2023); cao hon 2,1 1an so véi

mat dd 18 cay/m? ctia Dao Hoang Nam & cs.
(2023). Du thi nghiém nay c6 thoi gian thuc
hién ngén hon (42 ngay), nhung RGR lai cao
hon, ¢6 thé do mat d6 trong ciy it hon nén su
canh tranh dinh dudng da khong dién ra gay gét
tit d6 dAn dén cay hédp thu dinh dudng dé sinh
trudng tot hon.

3.2. Dién bién chat lugng méi trudng nuée
trudce va sau xu ly

3.2.1. Gi4 tri nhiét dé, pH, EC va TDS

Nhiét do trong nuéc sau xu ly gidm so véi
diu vao dao dong trong khoang 25,3-30,0°C va
khong khac biét gitia 3 méat d6 cay (P >0,05;
Hinh 3A), ngoai trit é dgt 2 va 3 (P <0,05), do c6
su hién dién cua cdy su che phu cta ching da
gitp gidm nhiét d6 nuéc (Hinh 3A). Panrare &
cs. (2016) ghi nhan mat d6 thuc vat trong dat
ngap nuéc (DNN) dan dén su gidm nhiét, mat
do cay trong 0, 15, 20 va 25 cay/m? lan ludgt
mang lai 1,8; 2,7; 3,1 va 5,3°C giam nhiét. Trong
QCVN 08: 2023/BTNMT (dudc goi tit QCVN 08
toan bai viét) khéng quy dinh nhiét do, tuy
nhién, khoang nhiét do6 ghi nhan trong nudc sau
xt 1y ndm trong khoang thich hop cho su sinh
trudng va phat trién thiy sinh viung nhiét déi,
dao dong tu 28-32°C (Boyd, 1998).
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Hinh 2. Chiéu cao cay va chiéu dai ré cay Bach thuy tién theo thoi gian
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Bang 2. Khoi lugng va RGR cua cAy Bach thuy tién

Chi tiéu Bon vi Nghiém thire GiatriP
NT1 NT2

Khéi lwong twoi than g/cay 214,6 £ 6,75 173,31 10,2 el
Khéi luong khd than glcay 17,0 £1,23 13,3 £ 2,40 *

Khéi lwong twoi ré gl/cay 105,3 + 16,1 86,7 +5,82 ns
Khéi lwong kho ré gl/cay 5,79 + 1,105 4,37 £ 0,754 ns
Téc d6 tang trwdng twong dbi than g/g/ngay 0,067 + 0,001 0,061 + 0,004 ns
Téc d6 tang trwdng twong dbi ré g/g/ngay 0,067 + 0,004 0,060 + 0,003 ns

Ghi chu: Dau (*) chi su khéc biét ¢6 y nghia thong ké dua vao kiém dinh Tukey (P <0,05);

*: P <0,05; ***: P <0,001; ™: P >0,05.

Gia tri pH trung binh 7,1-7,4 va c6 sy khac
biét gitia cac NT (P <0,05; Hinh 3B), ngoai tri dgt
2 (P >0,05). Cu thé, 6 NT c6 cay gia tri pH thép
hon so véi NT khéng cdy & dot 3 va 4, nguyén
nhan do thoi diém thu mau vao budi sang (6-8
gi0) quéa trinh quang hdp trao d6i dudng chat, hap
thu dinh dudng ctia cidy da xay ra, ré cay da
phong thich H* 1am cho pH trong méi trucng nuée
thap hon (LAm Nguyén Ngoc Nhu, 2023). Ngoai
ra, pH giam trong nudc sau xt 1y con c6 thé 1a do
qué trinh nitrate héa x4y ra trong hé théng (Brix,
1997). Hoang Thi Thiy (2010) cho ring nhém vi
khuén nitrite héa phat trién thuan 1gi nhat véi
pH 4,8-8,8; vi khudn nitrate héa phat trién thuan
lgi nhat 6 pH 6,5-9,3 gép phén thic ddy qua trinh
gidm nong dd nitrite va nitrate. Qua dé cho thay,
gia tri pH nuéc sau xt 1y ndm trong khoang
thuéan 1gi cho vi sinh vat phat trién va & ngudng
gi6i han cho phép (pH = 6-8,5) cia mtc B, bang 2
cua QCVN 08.

Sau 7 ngay xu ly gia tri EC va ham lugng
TDS trong nudc giam dang ké so véi gia tri dau
vao va khong c6 sy khac biét gitia cac NT trong
cting dot thu mau (P >0,05; Hinh 3C, 3D), ngoai
trid EC dgt 1, 2 va TDS dgt 2 (P >0,05). Gia tri
EC 6 dgt 1 giam nhiéu nhat ¢ NT 2 cay/bé giam
tit 520 pS/ecm xudng con 420 pS/cm. D61 véi TDS
4 dgt 2, gia tri TDS cta dau vao tit 290 mg/l da
giam xuéng con 230 mg/l 6 ca NT1 va NT2, déi
v6i NTO do khong c6 su hién dién ctua cAy ham
lugng TDS gidm it hon (252,5 mg/l) (Hinh 3D).
EC va TDS trong nuéc sau xt ly thap hon dau
vao 12 do cAc mudi tan phan ly trong nuéc thanh
cac anion va cation, dugdc cdy hap thu va ting
sinh khéi (Nguyén Ba, 1977).
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3.2.2. Ham Iugng DO va COD

Ham lugng DO trong nudc sau xu ly tang
dang ké so véi gia tri dau vao, ti 0,2-0,6 mg/l
tang lén 1,4-2,7 mg/l 6 cac dot thu mau va khong
khac biét gitia cac NT trong cung mot dgt thu
mau (P >0,05; Hinh 4A), ngoai trit dgt 3 (P <0,05).
Theo Vi Thi Phuong Thao (2017) cho rang qua
trinh quang hop t6ng hdp cac chat hitu co béi diép
luc 12 mét trong nhiing tic nhan quan trong nhit
khién lugng oxy trong cic bé tréng thuc vat cao
hon tit 66-200% so v6i cac bé khéng trong thuc
vat. Trong nghién ctu hién tai khi trong cay véi
mat do 2 cay/bé 6 dgt thu mau thi 4 ham lugng
DO dat cao nhat (2,7 mg/l) tang 13,5 lan so véi
dau vao (0,2 mg/l). Ham luong DO dugdc cai thién
sau 7 ngay xu ly, tuy nhién, van chua dat dugc
mtc B, bang 2 trong QCVN 08 (DO > 5 mg/l).

Ham lugng DO dugc cai thién 1a yéu té quan
trong gitdp gia ting néng dd oxy trong nuéc thic
ddy qua trinh phan huay chét hiiu co dudge ghi
nhan qua COD trong nuéc sau xu ly giam dang
ké va & NT c6 trong cdy giam nhiéu hon NT
khéng tréng cdy (Hinh 4B). Thé hién rd rang
nhat § dgt thu mau 2 va 4, ham lugng COD § cac
NT NT2 < NT1 < NTO0 la 30,4 < 34,6 < 46,8 mg/l.
Tuy ham lugng COD trong nuéc sau xu ly
(24,2-47,7 mg/l) da giam so véi dau vao
(61,6-102,4 mg/l), nhung van cao hon 1,61-3,18
lan so véi QCVN 08 (COD < 15 mg/l). Theo
Nguyén Thi Hong Nho & cs. (2021), ham lugng
COD giam di phu thudc vao su phat trién cta
thuc vat thuy sinh va su ling tu cia cac chat hiiu
¢o trong nude, do d6, can c6 hudng xu ly triét dé
hon nhu tang thoi gian luu nuée hodc ting mat
dd cay trong trong hé théng nham dam bao COD
¢6 thé giam nhiéu hon trong qua trinh xt ly.
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Ghi chii: Trong cung mét dot thu mau, cic trung binh cé cac ky tu a,b khac nhau thi khac biét c6 y nghia giita ba
mat do cay dua vao kiém dinh Tukey (P <0,05).
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Hinh 3. Gié tri nhiét do (A), pH (B), EC (C)
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Ghi chii: Trong cting mét dot thu mau, cac trung binh c¢é céc ky tu a,b khic nhau thi khac biét c6 y nghia gitta ba
mét dé cdy dua vao kiém dinh Tukey (P <0,05).

Hinh 4. Ham lugng DO (A)
va COD (B) ¢ cac dgt thu mau trong nude dau vao va sau xit ly ¢ 3 mat do trong cay

3.2.3. Ham lugng cac dang dam hoéa tan

Nhin chung, ham lugng N-NO, trong nuéc
sau xu ly cao hon gia tri dau vao (Hinh 5A), do
ham lugng DO tdng nhung van & mic thap,
dan dén qua trinh nitrate héa khong dién ra hoan

toan. Nitrate va nitrite trong ving DNN c6 thé
dudgc loai bo béng thuc vat hap thu (Brix, 1997).
Theo Lai & cs. (2011), hé thong ré cay la noi hap
thu chat dinh dudng, kha ning h&p thu chat
dinh dudng tuong quan véi dién tich bé mat ré va
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ré cay cling 14 méi trudng séng thich hop cho sinh
trudng va phat trién cta céc loai vi sinh vat. Lé
Diém Kiéu & cs. (2017) ghi nhan mat d6 ¢ Mom
mé cang cao lugng dam va lan tich liiy trong ciy
cang nhiéu. Do d6, 6 4 dot thu mau ham lugng
N-NO, 6 cac NT c6 cdy th&p hon so véi NT
khéng cay, cu thé ham lugng N-NO,” dao dong tit
0,011-2,58 < 0,030-4,73 < 1,85-5,95 mg/l tucng
tng NT2 < NT1 < NTO (P <0,05). Tuong tu, ham
lugng N-NO, dau ra (0,01-0,387 mg/l) cling cao
hon so véi ddu vao (0,002-0,022 mg/l) (Hinh 5B).
Moore & Kroger (2011) ghi nhan Bach thuy tién
va doi chting khong c6 tham thuc vat loai bd
tuong tng 63% va 60% NO,;. Ham lugng N-NO,
3 NT c6 caycao hon NT khong cay vi sy hién dién
cua tdo cung véi moi trusng nhiéu oxy & NT cb
cay la diéu kién thuan lgi cho qua trinh nitrate
héa xay ra (Ngé Thuy Diém Trang & Hans Brix,
2012). Qua trinh chuyén héa N-NH," sang
N-NO, trong mdi truong hiéu khi nhd vi khuin
Nitrosomonas va Nitrobacter nén ham lugng
N-NH,* dudc suy giam dang ké, lam tiang ham
lugng N-NO;™ trong cac NT.

Ham lugng N-NH,* dau vao caa thi nghiém
tuong d6i cao (7,80-15,83 mg/l) va giam dang ké

sau 7 ngay xu 1y (Hinh 5C). Cay Bach thuy tién
g6p phan lam giam ndng @6 N-NH," trong nudc
nhiéu hon NT khéng cay (P <0,05). N-NH," dudc
loai bé thoéng qua qué trinh nitrate héa, khuéch
tan truc tiép vao khi quyén va moét phan duge
thuc vat hdp thu ch4t dinh dudng dé phéat trién.
Ham lugng N-NH,* 6 NT khong cay ludén cao
hon, tuong déng véi nghién ctiu ciia Panrare &
cs. (2016).

TIN trong nuéc thai dau vao rat cao
(5,76-7,86 mg/l) va gidm manh sau xU ly
(0,11-1,97 mg/l) (Hinh 5D). Cé su khac biét vé
TIN gifia 3 mat do cay (P <0,05), ngoai trit 6 dgt
1 va 2 NT1 va NTO (P >0,05). Qua d6 cho thay
dén dot 3 va 4 khi cAy da phat trién va dat khoi
lugng nhat dinh thi NT1 ¢6 kha néng xi 1y TIN
hiéu qua hon so v6i NTO. Trung binh ham lugng
TIN 6 dgt 3 va 4 lan lugt 1la 1,968 > 0,398 >
0,108 mg/l tuong ting NTO > NT1 > NT2. Nhin
chung, cac NT c6 cay xu ly TIN té6t hon NT
khéng cay, 14 do d61 véi NT khong cay thi N sé
duge xt 1y thong qua qua trinh ling co hoc va
mot phan sé boc hoi, con d6i véi NT c6 cay thi
ngoai hai qua trinh trén thi cdy con hap thu N
dé tao sinh khéi.
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Ghi chii: Trong cung mot dot thu mau, cac trung binh cé6 cac ky tu a, b khac nhau thi khac biét cé y nghia giiia

ba mat dé cdy dua vao kiém dinh Tukey (P <0,05).

Hinh 5. Ham lugng N-NO, (A), N-NO," (B), N-NH,* (C)
va TIN (D) & cac dgt thu mau trong nude dau vao va sau xi 1y & 3 mat do trong cay
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Ghi chii: Trong cung mét dot thu mau, cic trung binh cé cac ky tu a,b khac nhau thi khac biét c6 y nghia giita ba

mat do cay dua vao kiém dinh Tukey (P <0,05).

Hinh 6. Dién bién ham lugng P-PO* (A)
va TP (B) trong nuéc dau vao va sau xt 1y & 3 mat do trong cay theo thdi gian

Bang 3. Hiéu suat xu ly (%) ham lugng COD, TIN va TP

Nghiém thac Dot thu mau
Pot 1 bot 2 bot 3 bot4 Trung binh
Hiéu suét x&r ly COD (%)

1 cay/be (NT1) 38,0% + 7,67 55,7° + 4,35 61,5 +6,16 435" +6,19 49,7 +10,8
2 cay/be (NT2) 40,6™ + 8,96 65,6* + 11,82 64,9%" + 4,86 455" + 4,17 54,2 +12,9
0 cay/beé (NTO) 30,2°* + 10,14 32,7+ 12,7 55,2°A + 7,27 31,1 +513 37,3+11,9
Hiéu suét xt Iy TIN (%)
1 cay/bé (NT1) 42,1°® + 12,62 53,9°® + 14,5 92,6 + 3,05 98,6™ + 0,54 71,8 28,0
2 cay/bé (NT2) 66,0™ + 7,94 89,5 + 6,48 98,5+ 0,7 99,4** + 0,08 88,3+ 15,5
0 cay/bé (NTO) 40,7 + 7,54 38,9 + 1,57 74,4 + 556 87,84 + 7,47 60,5 + 24,5
Higu suét x¥ Iy TP (%)
1 cay/bé (NT1) 70,18 + 7,47 69,178 + 6,35 88 + 1,27 90,5 + 2.21 79,4 £ 11,3
2 cay/be (NT2) 77,9 £ 514 78,6 + 4,04 90,2°** + 1,55 94,3*+0,8 85,3 + 8,29
0 cay/bé (NTO) 64,3 + 523 63,1 + 4,95 80,2°8 + 4,41 83,2°8 + 4,27 72,7+10,5

Ghi chu: Trong cing mdt mat dé cdy, cac trung binh c6 cac ky tu a, b khac nhau theo sau thi khac biét c6 y
nghia giiia 4 dot thu mau; va trong cting mét dot thu mau cé cac ki tu A, B, C khic nhau theo sau thi khic biét
6 y nghia giita 3 mat do cdy dua vao kiém dinh Tukey (P <0,05).

3.2.4. Ham lugng P-PO/ va téng lan

Toirit & cs. (2012) chi ra rang trong sb cac
loai thyc vat dude nghién ctiu, cdy Bach thuay tién
14 loai t6t nhat dé loai bé P. Ham lugng P-PO,*
va TP trong nuéc dau vao tuong ting 1a 0,899 va
1,48 mg/l vugt 4,7 14n so véi gidi han cho phép ctua
QCVN 08 (< 0,3 mg/l). Sau 7 ngay xt ly ham
lugng P-PO,* va TP giam th&p hon so véi dau vao
(Hinh 6) va c6 su khac biét gitia 3 NT (P <0,05),
ngoai trit P-PO,* dgt 1 va 3 (P >0,05). Ham
Iugng 1an trong nuéc 6 NT khong ciy luon ghi

nhan cao hon 6 NT c6 cay. Theo Kadlec & Knight
(1996) cho réng, qua trinh chinh loai bo 1an trong
DNN la qua trinh két taa, hap phu, hap thu cia
thuc vat va vi sinh vat. Nhiéu nghién ctu da
chting minh rang P c¢6 thé bi loai bd tit 30-60%
trong PNN c¢6 trong cac loai cAy Scirpus sp.,
Phragmites sp. va Typha sp. (Reed & Brown,
1995; Brix, 1997; Billore & cs., 1999).

Tém lai, chat lugng nude sau khi duge xt 1y
bing hé théng bé néi c6 trong cdy Bach thuy
tién sau 7 ngay dugc danh gia dat cho muc dich
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dung cho tuéi tiéu, thay lgi (dude quy dinh trong
QCVN 08: 2015/BTNMT c6t B1), cu thé
pH =5,5-9,0; COD < 30 mg/l; N-NH," < 0,9 mg/l;
N-NO, < 10 mg/l; va P-PO,* < 0,3 mg/l. Qua dé
cho thiy vai trd cua cidy Bach thay tién trong
viéc gitp lam gidm ndng d6 cac chat 6 nhiém
trong nudc thai d6 thi va nudc thai sau xi 1y c6
thé tai st dung cho muc dich tuéi tiéu.

3.3. Hiéu suat xu 1y

Nhin chung, hiéu suat xi ly COD, TIN va
TP & NT cé cay ludn dat cao hon NTO (Bang 3).
Hiéu suét xti Iy COD, TIN va TP & 3 mat d6 cay
déu giam rd rét dat 54,2 > 49,7 > 37,3% COD;
88,3 > 71,8 > 60,5% TIN va 85,3 > 79,4 > 72,7%
TP tuong ting NT2 > NT1 > NTO, dat hiéu qua
cao nhat tai dgt 3 va 4 vi lic nay cdy da sinh
trudng va phat trién manh, kha ning trao d6i
chat dién ra manh mé hon & dot 1 va 2. Hiéu suat
xt Iy COD, TIN va TP trong nghién ctiu nay dat
thap hon so ghi nhan ctia V6 Thi Phuong Thao
(2023) véi mat do trong day hon (3 cay/bé tuong
ting 27 cay/m? lan lugt 1a 94,3% COD; 98,2%
TIN va 87,3% TP; nhung cao hon nghién ciiu cta
Dao Hoang Nam & cs. (2023) véi mat do trong 18
cay/m?® dat 38,2% COD; 83% TIN va 80% TP. Qua
d6 cho thay mat do trong anh hudng dén hiéu
sudt xt 1y chat dinh dudng va chat hiiu cd trong
hé thong xt ly nuéc thai véi mat dd ciy cang
nhiéu hiéu suit xu 1y cang cao. Hiéu suat xu ly
COD dat gia tri cao; tuy nhién, ham lugng COD
trong nuéc sau xu ly van chua dat QCVN 08.
Nguyén nhan do ham lugng DO trong hé théng
xt 1y tuy dugc cai thién nhung khong du dé gép
phan giam COD, ngoai ra, hé théng bé ndi
khong c6 chét nén chi 14 hé théng ré trdi ndi tu
do trong ¢t nudc thai, trong khi co ché loai bd
chinh ctia COD la qua trinh 1ang loc va giit lai
chat rén béi chat nén (Ngé Thuy Diém Trang &
Hans Brix, 2012).

Panrare & cs. (2016) khéng dinh mat d6
trong cao hon mang lai hiéu suét t6t hon dé loai
bd COD va ting DO dang ké. Saenz-Reyes & cs.
(2022) ciing ghi nhan COD giam nhiéu hon khi
tréong mat d6 15,4 cAy/m? so véi 10,27 cay/m?. Su
khac biét nay c6 thé duge gidi thich béi vi viée
tang so lugng cdy cling lam ting ludng tiéu thu
chat htiu cd. Tuy nhién, trong nghién ctiu hién
tai ghi nhan mat d6 trong chua anh hudng dén
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hiéu suét xu ly, diéu nay cé thé do trong nghién
ctu chi thuc hién hai mat do tréng do dé chua
thay rd su khéc biét. Vi vay, cic nghién ctiu tiép
theo c6 thé thuc hién thém véi nhiéu mat do
trong hon dé thay rd anh hudng cta mat d6 dén
hiéu suit xt Iy cta loai cAy nay.

Tém lai, két qué nghién ciGu cho thiy cay
Bach thuy tién sinh trudng, phat trién tét trong
diéu kién nuéc thai d6 thi, gép phan lam giam
ché't 6 nhiém trong nuéc thai théng qua viéc hap
thu ch&t 6 nhiém, cu thé 1a dam va lan. Cay hap
thu ch&t 6 nhiém dé tao sinh khoi, do d6, mat do
cay cang nhiéu sé gitp hap thu cang nhiéu chat
6 nhiém, tuy vay van con tuy thudc vao dién tich
bé can thiét k& va diéu kién thuc tién ma mat do
cay dudc lua chon cho phu hdgp.

4. KET LUAN VA PE NGHI

Hé théng bé néi trong cdy Bach thuy tién
sinh trudng va phat trién t6t trong diéu kién
nuéc thai do thi é ca hai mat d6 trong, dong thoi
g6ép phan giam dam, 1an, COD va cai thién diéu
kién oxy trong nuéc sau 7 ngay xu ly. Tuy
nhién, ham lugng DO va COD van chua dat
QCVN 08: 2023/BTNMT bang 2 cot B. Hiéu suit
xti 1y dat 54,2 > 49,7 > 37,3% COD; 88,3 > 71,8
> 60,56% TIN va 85,3 > 79,4 > 72,7% TP tuong
ing 6 mat dd 2 cay/bé > 1 cay/bé > khong cay.
Do d6, cac nghién ctiu k& ti€p can tap trung vao
viéc cai thién nong do DO va hiéu suat xu ly
COD nhiam mé ra huéng ting dung hiéu qua hon
mo hinh nay trong viéc xti Iy nuéc thai do thi.

TAI LIEU THAM KHAO

American Public Health Association (APHA), American
Water Works Association (AWWA) & Water
Pollution Control Federation (WPCF) (1998).
Standard methods for the examination of water and
wastewater, 20" ed. Washington D.C., USA. 1085p.

Billore S.K., Singh N., Sharma J.K., Dass P. & Nelson
R.M. (1999). Horizontal subsurface flow gravel bed
constructed wetland with Phragmites  karka in
Central India. Water Sci. & Technol. 40(3): 163-171.

Boyd C.E. (1998). Water quality for pond aquaculture.
No. 43. International center for aquaculture and
aquatic  environtments Alabama  quaculture
experient station Auburn University.

Brix H. (1997). Do macrophytes play a role in constructed
wetlands. Water Sci. & Technol. 35: 11-17.



Nguyén Tién\Dat, V6 Thi Phuong Thao, Quach Ngoc Ngan Khanh,
Phan Van Nhiém, Tran Lé Minh Luan, Tran Hai Anh, Ng6é Thuy Diém Trang

bao Hoang Nam, Lam Chi Khang, Lam Nguyén Ngoc
Nhu, V6 Thi Phuong Thao, Tran Thi Huynh Tho,
Nguyén Thi Diém My, Truong Cong Phat & Ngo
Thuy Diém Trang (2023). Nghién ctru khd ning xir
1y nudc thai sinh hoat do thi cua cdy Chudi hoa
(Canna generalis) va Bach thuy tién (Echznodorus
cordzfolzus) Tap chi Nong nghiép va Phat trién
ndng thon. 445: 78-86.

Fisher R.A. (1921). Some remarks on the methods
formulated in a recent article on the
quantitativeanalysis of plant growth. Annals of
Applied Biology. (7): 367-372.

Hoang Thi Thuay (2010). Nghién cuu xu ly nude thai
sinh hoat bang bdi loc ngam trong cdy dong chay
ngang. D& tai nghién ciu khoa hoc Khoa Mbi
truong, Truong Pai hoc Dan 1ap Hai Phong.

Hu H,, Li X, Wu S., Yang C. (2020). Sustainable
hvestock wastewater treatment via
phytoremediation: Current status and future
perspectives. Bioresour. Technol. 315: 1238009.

Kadlec R.H. & Knight R.L. (1996). Treatment
Wetland. Lewis Publishers. Boca Raton, FL.

Lai W.L., Wang S.Q., Peng C.L. & Chen Z.H. (2011).
Root features related to plant growth and nutrient
removal of 35 wetland plants. Water Research.
45(3): 3941-3950.

Lam Nguyén Ngoc Nhu (2023). Anh huéng cua nong
dd nudce kénh Bing Xéng 1€n sinh trudng va hig¢u
suat xtt ly dam hoa tan cua cdy Bach thuy tién
(Echinodorus cordifolius). Luan van Tot nghiép
bai hoc nganh Khoa hoc Méi truong. Truong Dai
hoc Can Tho.

Lé Diém Kiéu, Nguyén Vin Na, Nguyén Thi Truc
Linh, Pham Qudc Nguyén, Hans Brix & Ng6 Thuy
Diém Trang (2017). Anh hu’ong cua mat do trong
dén sinh trudng va kha ndng hap thy dam, 1an cua
c6 MOom m& (Hymenachne acutigluma). Tap chi
Khoa hoc Truorng Pai hoc Can Tho. S6 chuyén dé:
Mbi truong va Bién dbi khi hau. (1): 13-21.

Lé Hoang Viét & Nguyén V& Chau Ngan (2022). Hiéu
qua xir Iy nude thai sinh hoat cua m6 hinh dat ngap
nudéc nhén tao trong cdy Bach Thuy Tién
(Echinodorus cordifolius L.) & cac thoi gian luu
nudc khac nhau. Tap chi Khoa hoc Truong Pai hoc
Can Tho. (6A): 59-67.

Moore M.T. & Kroger R. (2011). Evaluating plant
species-specific contributions to nutrient mitigation
in drainage ditch mesocosms. Water. Air. Soil
Pollut. 217(1-4): 445- 454.

Ngb Thuy Diém Trang & Hans Brix (2012). Hi¢u suat
xu ly nudc thai sinh hoat ctia h¢ thong dat ngédp
nuée kién tao nén cat van hanh v6i muc tai nap
thiy luc cao. Tap chi Khoa hoc Truong Pai hoc
Can Tho. tr. 161-171.

Ngo6 Thuy Diém Trang, Vo Thi Phuong Thao, Nguyén
Chau Thanh Tung, Nguyén Phuong Thinh, Nigel K.

Downes, Nevelina Pachova & Veeriah Jegatheesan
(2023) Hudng dén thiét ké dat ngap nude ndi xir 1y
nuéc - Quan diém cua Viét Nam. Asia-Pacific
Network for Global Change Research. 22tr.

Nglyéq Ba (1977). Hinh thai hoc thuc vat (Tap 1). Nha
xuat ban Dai hoc va Trung hoc chuyén nghi¢p, Ha Noi.

Nguyén Thi Hong Nho, Truong Qudc Phu & Pham Thanh
Liém (2021). Hiéu qua x& 1y nudc thai nudi ca tré
vang (Clarias macrocephalus) tham canh bang hé
thng thyc vat thuy sinh. Tap chi Khoa hoc Truong
Dai hoc Can Tho, S6 chuyén d& Thiy san. (57): 1-9.

Panrare A., Tondee T. & Sohsalam P. (2016). Effect of
plant density in constructed wetland on domestic
wastewater treating efficiency. International Journal
of Applied and Physical Sciences. 2(1): 7-12.

Pham Thi Minh Thu (2012). Nghlen cuu xu ly nude
thai sinh hoat bang ciy rau ngd dai. Luan vin tdt
nghiép dai hoc, Pai hoc Dan 1ap Hai Phong. 51tr.

Reddy K.R., Diaz O.A., Scinto L.J. & Agami M.
(1995). Phosphorus dynamics in selected wetlands
and streams of the lake Okeechobee Basin. Ecol.
Eng. 5: 183-207.

Reed S.C. & Brown D. (1995). Subsurface flow
wetlands - A performance evaluation. Water
Environ. Res. 67: 244-248.

Saenz-Reyes L.-M., Agudelo-Valencia R.-N., Ortiz-de-
la-Hoz S.-R. & Garcés-Polo S.-I. (2022). Impact of
planting density on the effectiveness of laboratory-
scale artificial wetlands planted with Limonium

perezzi for tannery wastewater treatment. Revista
Facultad de Ingenieria. 31(60): e13850.

Toirit J., Siangdung W. & Thiravetyan P. (2012).
Phosphorus removal from domestic wastewater by
Echinodorus cordifolius L. J. of Environ. Sci.
Health. 47 (A): 794-800.

Tran S§ Nam, V5 Thi Phuong Thao, Truong Hoang My,
Nguyén Thi Ngoc Diéu, Nguyén Qudc Anh, Tran
Thi Khanh Ly, Nguyén Thach Sanh, Tran Huynh
Minh Ngoc, H6 Thanh Long, Nguyén Phuong
Thinh & Ngoé Thuy Diém Trang (2022). Khao sat
chit lugng nudc mat doan kénh Bung Xang, Quan
Ninh Kiéu, Thanh phé Can Tho. Tap chi Néng
nghiép va Phat trién nong thon. 440: 92-99.

Vo Thi Phuong Thao (2023). Panh gia kha nang giam
6 nhiém nudc & kénh Bing Xang cho Thanh phé
Can Tho ciia mdt s6 loai thyc vat thiy sinh. Lun
van tot nghiép Thac si nganh Khoa hoc Moi
truong, Trudng Dai hoc Can Tho.

Vi Thi Phuong Thao (2017). Nghién ctru thuc nghiém,
danh gia vai tro cua mot s6 loai thuc vat thuy sinh
va dé xuét giai phap sinh hoc nhim cai thi¢n chét
lugng mdi truong nude song Nhug. Tom tat luan
an Tién si kiém soat va bao vé moi truong. Vién
Khoa hoc Khi tugng thuy van va Bién ddi khi hau.
B0 Tai nguyén va Moéi trudng.

429



