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Aquaculture wastewater with moderate concentrations of organic
pollutants is very suitable for treatment with aquatic plants. The study
was conducted with 3 experiments and 3 times, in which, enydra
fluctuans lour and ipomoea aquatica selected for wastewater treatment
has an average height of 10 cm, grown in a model (styrofoam box) with
a density of 100 trees/m?. The research results showed that ipomoea
aquatica and enydra fluctuans lour could adapt and grow well in the eel
farming wastewater, which was characterized by an increase in biomass
parameters. The ability of ipomoea aquatica to treat organic pollutants
is higher than that of enydra fluctuans lour. The results were reached
via experiment as follows: The average density and biomass of ipomoea
aquatica were increased by 1.32 times and 4.9 times, while the average
density and biomass of enydra fluctuans lour were increased by 1.69
times and 4 times, after 20 days of experiment. The pH of wastewater
after treatment was ranged from 7 to 8. Total suspended solids (TSS)
of wastewater after treatment was reduced by about 78%. COD
concentration in the experiment of enydra fluctuans lour was decreased
by about 70%, while COD concentration in the experiment of ipomoea
aquatica was decreased by about 83%.
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Théng tin bai viét Tém tit

Nude thai nudi trong thiy san c6 ndong do chit 6 nhiém hiru co vira
Ngay nhan bai: 13/01/2024 phai rat thich hop cho viéc sir dung thuc vat thuy sinh dé xu ly.
Ngay stra bai: 24/09/2024

Ngay duyét dang: 25/4/2024

Nghién ctru dugc thuc hién véi 3 nghiém thire va 3 lan 1ap lai, trong
d6 rau muong va rau ngd dugc chon dé xir Iy nudc thai co chiéu cao

trung binh khoang 10 cm, trong trong mé hinh (thung x6p) c6 mét

d6 100 cay/m2. Két qua nghién ciru cho thay rau ngd va rau mudng
thich nghi va phat trién tot trong méi trudng nudc thai nudi luon
Tir khoa:

Nuéc thai nudi luon, rau
mudng, rau ngd, x ly nudc
thai bang thwc vat, 6 nhiém
hiu co

duogc dac trung boi su gia tdng cac chi ticu vé sinh khdi. Pac biét,
kha nang xtr Iy chit 6 nhidm hitu co cia cdy rau mudng cao hon cay
rau ngd. Két qua dat duoc qua thi nghiém nhu sau: Sau 20 ngay thi
nghiém, mat d§ va sinh khéi trung binh cua rau muéng tang lan luot
14 1.32 va 4.9 1an, con rau ngd 1a 1.69 va 4 1an. pH nudc thai sau xir
1y dao dong tir 7 + 8. Tong chét rin lo ling (TSS) clia nudce thai sau
xir Iy giam khoang 78%. Nong do COD giam 70% ¢ nghiém thirc
trong rau ngd va 83% & nghiém thirc trong rau mudng.

Theo OECD/FAO (2018), ty 1& ¢4 cho nhu céu con

nguoi cd nguon goc tir nudi trong thuy san s€ tang

1. Giéi thiéu

Nudi trong thity san 1a nganh san xuét luong

thuc chinh trén thé giéi voi muc ting trudéng
trung binh hang nam 1a 3,2% (Asha va cing su,
2021). Nudi trdng thiy san dugc cong nhan la
ngudn cung cip thiy san chinh cho con ngudi va
tr& nén rat quan trong trong nganh thuy san trong
thoi gian gén day do su can kiét nguén du trir tu
nhién. An ninh luong thuc s€¢ dugc dam bao thong
qua viéc thiét 1ap hop 1y cac hé thong nudi trong

thity san, ddc biét 13 ¢ cac nude dang phat trién.

14|

tur 52% (trung binh trong giai doan 2016-2018) Ién
58% vao nam 2028. O Viét Nam trong nhirng nim
gan day, nganh nuéi trong, khai thac va ché bién
thity san xuat khau phét trién v6 cing manh mg.
Theo VASEP, nam 2022, udc tinh nganh thuy san
chiém 3% tong xuét khau hang hoa cua Viét Nam.
So voi tong kim ngach xuat khau khu vyc kinh
té trong nudc, nganh thuy san dong gop gan 12%

gia tri.
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Su phat trién ctia nganh thiy san s& gop phan
gia tang ap luc 1én mdi truong do qua trinh nudi
trong thiry san lam phat sinh nhiéu chat thai nhu
nudc thai, bun thai. Pac biét, nudc thai c6 chira
chat ran lo ling, hop chat nito, hgp chat photpho
va nhiéu thanh phéan hiru co d& phan hity sinh hoc
tao nén sy siéu dudng, 1am né ro vi khuan va vi
tring gdy bénh anh hudong dén chat luong moi
treong. Do d6 xur Iy nude thai 1a diéu can thiét
trong cac hé thong nudi tréng thuy san dé giit cho
t6m c4 nudi khoe manh va ciing dé tranh cac tac
dong bét loi dén méi truong. Chinh vi thé, viéc
tim kiém nhiing giai phap thich hop nhim kiém
soat, han ché va xir 1i 6 nhiém 1a van dé can duoc
quan tdm hién nay cia nganh nuéi trong thuy
san. Do ciing 1 1y do chinh dé thyc hién nghién
ciru v& “So sanh hiéu qua xir Iy nudc thai nudi
trong thiy san giira cay rau ng6 (Enydra Auctuans
Lour) va ciy rau mudng (Ipomoea aquatica)”.
Noi dung bai bao trinh bay gdm 5 phan: phan gidi
thiéu, phan lich sir nghién ciru, phan phuong phap
nghién ctru, phan két qua va cudi cing 1a két luan

va kién nghi.

2. Ljch sir nghién ciru

Str dung thuc vét dé xur 1i nuwde thai, dic biét
1a cac loai nudce thai co chira chat 6 nhiém hiru
co d& phan hiy v6i ndng d6 vira phai s& mang
lai hidu qua vé moi truong 1an hidu qua vé kinh
té. C6 rat nhiéu nghién ctru cho thy thuc vat co
kha nang lam sach nudc trong tu nhién, 1am thay
d6i dac diém héa hoc cua nude thai nhu: cay say,
thuy trac, luc binh, rau ngé, béo, moén nudc...
Viée dung thyc vat thity sinh dé xir Iy nuéc thai
da duoc ap dung rong réi trén thé giéi va mang
lai két qua rat tdt. Nghién ctru ciia Enduta va cong
su (2011) dugc thuc hién dé danh gia hiéu suét
ctia hé thong tudn hoan aquaponics trong viéc loai
b6 nito va photphat vé co tir nudc thai nudi trong
thity san sir dung rau mudng (Ipomoea aquatica)
va cdy cai xanh (Brassica juncea). Két qua cho
thdy rau mudng va cdy cai xanh c6 kha niang lam
giam déng ké tong nito amoniac, nitrit-N, nitrat-N

va orthophosphat. Nghién ctru ctia Putu va cong su

(2011) cho thay co vetiver (Vetiveria zizanioides)
¢6 kha ning hip thu chét thai hiru co va chat dinh
dudng tir nudi ca rd phi trong hé thong tuan hoan
aquaponics. Nghién ctru ciia Nuwansi va cdng su
(2018) dé danh gia hiéu qua xu Iy 6 nhiém trong
nudc thai nudi trong thity san ciia 6 loai thyc vat
thity sinh, gom 3 loai séng ndi 1a rau mudng, rau
déu, beo tay va 3 loai song dudi nudc rong 14 ngo,
rong gai, rong bién. Két qua nghién ciru cho thay
ca 6 loai thyc vt thiy sinh déu c6 kha ning lam
gidam ndng do cac chit 6 nhiém trong nudc thai
thuy san nhu TSS, d6 duc, d6 cung, COD, BOD
va lam tang ham lugng oxy hoa tan trong nudc.
Nghién ctru cua Nizam va cong su (2020) st dung
nam loai thyc vat thuy sinh 1a rau ma, rau muéng,
béo tai chudt 16n, beo tay, béo cai dé loai b chat
rén lo ling (TSS), NH,-N, va photphat trong nu¢e
thai nuoi trong thuy san. Ket qua cho thay ca nam
loai thuc vat thuy sinh déu co kha nang loai bd cac

chat dinh dudng véi hiéu suat kha cao.

O Viét Nam, di c6 nhiéu nghién ctu st dung
thuc vat thuy sinh dé xur 1y cac loai nudc thai khac
nhau. Nghién ctru cua Pham Khéanh Huy va cong
su (2012) str dung beo luc binh dé xir ly nudce thai
sinh hoat véi hiéu qua xur 1y chit rén lo limg dat
90 + 95%; COD, BODS5 dat 70%; Phdt pho tong
giam 75%, Nito tong giam 88% va chat lugng
nudce sau xu ly dat muc A theo QCVN 14: 2008/
BTNMT va QCVN 40: 2011/BTNMT. Két qua
nghién ctru cho thay co thé str dung béo luc binh
cho xur Iy nudc thai sinh hoat ¢ qui mé vira va
nho. Nghién ctru ciia Nguyén Minh Phuong va
cOng su (2023) da su dung ba loai thyc vat 1a rong
dudi chon, cay déu va cay coi dé xur Iy nudc thai
nudi tom va ca & Quing Ninh; két qua cho thiy 3
loi thuc vat nay déu c6 kha nang xir 1y chét hiru
co va amoni trong nudc thai nudi trong thity san.
Nghién ctru cua Tran Thi Bich Nhu va cong su
(2022) sir dung xa lach xoong Nhat, rau mudng,
day bau, kho qua tay va dua leo dé xur Iy nude thai
sau nuoi ca chach 14u, c4 16c, ca tré phi va ca ro6
phi trong hé thong aquaponic. Két qua cho thay
céc loai cay déu phat trién t6t, khong xudt hién siu
bénh, va cac thong s6 méi truong nude trong hé
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théng aquaponic nhu pH, nhi¢t do, NH,, NO, déu
nam trong gidi han cho phép dé ca phat trién tét.

Do mé hinh nudi lwon méi phat trién trong
nhitng nam gan day nén hién tai van chua co
nghién ctru vé& xir Iy nude thai cia né, mic du
da c6 rat nhiéu nghién ctru st dung thuc vt thiy
sinh dé xur Iy nudc thai trong nudi trong thiy
san. Trong nghién ctru nay, ciy rau ngd (Enydra
Auctuans Lour) va ciy rau mudng (Ipomoea
aquatica) dugc chon lam thi nghiém do c6 nhiing
didc diém phu hop véi didu kién tai dia phuong.
Rau ngd (Enydra Auctuans Lour) 14 loai cay than
thao séng ban thity sinh, phan bd & cac viing nhiét
dé6i va can nhiét doi, than cay hoi mép, dai tir 30
cm trd 1én, phan nhanh, tao ré & cac dbt dudi va
hoi ¢6 16ng (Ali va cong sy, 2013). Rau mudng
(Ipomoea aquatica) 1a loai thyc vat sdng ban
thuy sinh thugc ho Bim bim (Convolvulaceae),
phéan bd & cac vung nhiét déi va can nhiét doi;
cdy moc bo, & mit nudc hodc trén can; than rong,
day, c6 r& mat, dac biét cdy c6 chira ham luong
dinh dudng cao, rat tét cho strc khoe (Nagendra
Prasad va cong su, 2008). So sanh hi¢u qua xu
ly s& dugc danh gia thong qua viéc theo doi qua
trinh sinh trudng cua cac loai cdy va sy giam
ndng d6 chit 6 nhiém trong nude thai theo thoi
gian xtr ly. Két qua nghién ctru sé 1a co s dé dua
ra nhitng khuyén cao hoic d& xuit cac giai phap
thich hop va hiéu qua ddi véi viéc xur Iy nuéc
thai mot s6 mo hinh nudi trong thuy san.

3. Phwong phap nghién ctru

3.1 Vat liéu va mo hinh thi nghiém

3.1.1 Vat liéu thi nghiém

Rau ngd, rau mudng va nude thai nudi luon lay
tai nha cac hd dan thudc tinh Bac Liéu.

3.1.2. M6 hinh thi nghiém

Nghién ctru dugc thuc hién tai trai thuc nghiém
truong Pai hoc Bac Liéu. M6 hinh trong cdy rau
ngd va rau mudng duoc lam bang cac thing xdp co
dang hinh chur nhat véi kich thudc dai* rong* cao

twong tmg 60*40*30 (dv: cm), thé tich 1a 60 lit, do
day 16p dat 10cm.
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3.2. Cac buwoc thwe hién thi nghié¢m

Thi nghiém dugc bd tri v6i 3 nghiém thire (mdi

nghiém thuce 1ap lai 3):

- Nghiém thirc d6i ching (NTI): dat + nudc
thai

- Nghiém thirc thi hai (NT2): dit + rau mudng

+ nudce thai.

- Nghiém thtc thr ba (NT3): dit + rau ngd +

nudc thai
Cu thé nhu sau:

Buwdc 1: Thiét 1ap mé hinh: cac thung x6p dem
thi nghiém co kich ¢& bang nhau, duoc lip cac
van lay mau nuéc ddu ra va hé théng dng dan, mdi

thiing chtra mét 16p dat day khoang 10cm.

Budc 2: Trong rau ngd va rau mudng dé tao
diéu kién cho rau thich nghi va phat trién trong
mo hinh. Rau ngd va rau mudng duoc thu vé vai
kich ¢& twong d6i dong déu nhau véi chidu cao
khoang 10cm. Cay dugc chon lam thi nghiém la
nhitng cdy khoe manh, khong bi sau bénh; dugc
trong v6i mat do 100 cay/m? trong mot thung x6p.
Qué trinh trong khong sir dung phan bén, chi ding

nudc sinh hoat tudi cho cay.

Budc 3: Tién hanh qué trinh thi nghiém: cho
nude thai vao cac thing xdp ¢6 rau ngd va rau
mudng da trong thich nghi, theo ddi sy phat trién
clia rau, cach 5 ngay s& ldy mau nudc thai trong
mo hinh do cac chi tiéu cho dén khi hoan thanh thi

nghiém.
3.3. Cdc chi tiéu va phwong phap phan tich

Nudc thai nuoi luvon trong qua trinh thi nghiém
s€ dugc phan tich cac chi tiéu: pH, nhi¢t do, DO,
TSS, COD. Thoi gian liy mau nudc thai vao
khoang 9 gi sang, cach 5 ngay lay mau 1 lan.
Rau ngd va rau mudng dem thi nghiém dugc do
chiéu cao cdy va can sinh khi tuoi truéc va sau
khi két thuc thi nghiém. Phuong phép phén tich
céc chi tiéu cta nude thai theo tiéu chudn QCVN
08:2023/BTNMT duoc thé hién qua bang 1.
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Bang 1. Phuwong phap phén tich cac chi tiéu

Chi tiéu Phwong phap
pH TCVN 6492:2011 (ISO 10523:2008)
Nhiét d6 Nhiét ké thuy ngan
TSS TCVN 6625:2000 (ISO 11923:1997)
SMEWW 2540D:2017
DO Phuong phap Winkler
(theo TCVN 5499:1995)
COD TCVN 6491:1999 (ISO 6060:1989)
SMEWW 5220.B:2017;
SMEWW 5220.C:2017
3.4 Xir Iy 56 liéu

S liéu dwoc nhap va xir 1y so bo bang phan
mém Excel, phan tich théng ké bang phin mém
SPSS dé xac dinh su khac biét trung binh gitra cac
nghiém thirc xir Iy nudc thai bing rau mudng va
xtr Iy nuée thai bang rau ngd véi nghiém thire dbi

chung.

4. Két qua nghién ciru

4.1. Két qua phan tich cdc chi tiéu dau vao
ciia nuwoc thdai nuéi lwon

Két qua do cac chi tiéu cua nudc thai nudi
luvon trudc khi dem vao thi nghiém dugc trinh

bay qua bang 2.

Bang 2. Két qua do cac chi tiéu nwédc thai nudi
lwon dau vao

QCVN 08-MT:
Chi tiéu Néng do 2023/BTNMT
(cot B1)
Nhiét d6 (°C) 28°C -
pH 7,05+0 5,5-9
DO (mg/l) 1,99 + 0,12 >4
TSS (mg/l) 946,7+ 0 50
COD(mg/1) 42,83+0 30

Tir két qua phan tich chat luong nudce thai nudi
lwon & bang 2 cho thiy cac théng s trong nudc
thai nhu: DO rét thép (< 2); TSS rét cao, vuot
tiéu chuan cho phép thai ra méi truong; COD van
nam trong gidi han cho phép theo Tiéu chuén 40:
2011/BTNMT. Do dac tinh cua luon la loai thuy
san khong vay nhung c6 nhiéu chét nhdt trén co
thé, diéu nay lam gia ting ham lwong chét rin lo
limg trong nudc thai, 1am giam ndng d6 oxy hoa
tan trong nude mic du ndng do COD trong nudc
khéng cao. Do ngudn nudc thai s& duoc thai truc
tiép vao ngudn nudc song vi vdy muc tiéu cia
nghién ctru 1a xir 1y nude thai dat chuin QCVN
08- MT:2023/BTNMT Quy chuan ki thut qudc
gia vé chit lwong nuéc mit trude khi thai vao

nguodn tiep nhan.

4.2. Két qud phdn tich cdc chi tiéu dau ra ciia nudc thdi nudi lwon sau xir ly

4.2.1. Két qua do pH

Két qua do pH ciia nurdc thai trong 20 ngay thi nghiém duoc thé hién qua hinh 1.

N

LU
STYTTTITTY

8.5 838
8.09 8.12 —‘ 7.98 7.98
8 7 72.72-1.86 :
& 74727 1
7.5 [- Al o
z 7.0574057.055:

FINT1 (DC)
NT2 (tréng rau mudng)

EINT3 (tréng rau ngé)

ngay 1

ngay 5 ngay 10 ngay 15 ngay 20

Thei gian (ngay)

Hinh 1. pH ciia nwéc thai theo thoi gian
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Tir d thi hinh 1 cho thy gia tri pH ctia nudc
thai tang theo thoi gian xtr 1y, dac biét 1a tang
nhanh vao ngiy th 1 dén ngay tha 5 ¢ ca 3
nghiém thirc (nghiém thirc ddi chung tir 7.05
lén 8.09; nghiém thirc c6 trong rau mudng tir
7.05 1én 7.85; nghiém thirc c6 trong rau ngd tir
7.05 1én 7.83). Tur ngay thir 5 dén ngay thir 20,
gia tri pH cta nudc thai ¢ 3 nghiém thic nhin
chung van duy tri 6n dinh, khong co su dao
dong lon. Ngoai ra, sy xudt hién tao trong nudc
thai lam cho pH & cac nghiém thtc tang nhanh
& 5 ngay dau, sau d6 gia tri pH duoc giit 6n dinh
vao nhimg ngay tiép theo. Pic biét & nghiém

c6 trong rau mudng va rau ngd, sy hap thu va
trao d6i chat cua thyuc vt 1am cho pH cua nudc
thai 6n dinh va thip hon so véi nghiém thuc
dbi chimg. Nhin chung, gi4 tri pH giita nghiém
thire trong ra mudng va rau ngd khong co su
khac biét; tuy nhién pH ¢ nghiém thtrc trong rau
muéng ¢6 su on dinh, it dao dong hon so voi

nghiém thirc trong rau ngd.
4.2.2. Két qua do DO

Két qua do DO cuia nudc thai trong 20 ngay thi

nghiém dugc thé hién qua hinh 2.

7
6.04
6 15,356
s, NS
5 " A
= o A2
ED 4 3.55343 é — ::;:*
= 2% 2] ONT1(BC)
o3 1 : ﬁ L 2
o , 1.991.99 " j EINT2 (tréng rau mudng)
: j ::j: EINT3 (trong rau ngd)
L o
1 _— ST 1
2 2 2
A, JJ\ J'J\
O i T = T - = 1
ngayl ngay5 ngayl0 ngayl15 ngay20
Thoi gian (ngay)

Hinh 2. DO ciia nwéc thai theo thoi gian
Hinh 2. DO cuiia nwéc thai theo thoi gian

Qua biéu d6 hinh 2 cho thiy thdy ndng do
DO trong cac thi nghiém ting theo thoi gian xtr
ly. Pic biét, két qua phan tich anova cho thay
¢6 su khac biét c6 y nghia ctia ndong do oxy hoa
tan gitra nghiém thuc c6 trong rau mudng voéi
rau ngd va véi nghiém thirc d6i ching. Cu thé
tir ngay 1 dén ngay 20, ndng do DO & nghiém
thirc ¢6 trong rau mudng ting tir 1.99 mg/l 1én
6.04 mg/l; ndng d6 DO & nghiém thirc c6 trong
rau ngd tang tir 1,99 mg/l 1én 5,36 mg/l; con &
nghiém thirc d6i chimg tang tir 1.99 mg/11én 4.2
mg/l. Oxy hoa tan trong nudc phu thudc vao cac
yéu t6 nhu ap suat, nhiét do, dic tinh cua nguén
nude bao gdbm cac thanh phan hoa hoc, vi sinh,
thiy sinh vat. Nong d oxy hoa tan trong nudc
gitip xac dinh chit luong nuéc. Khi DO thip
ddng nghia v&i nude bi 6 nhiém, vi sinh vat phat
trién nhiéu, nhu cdu oxy hoa ting, nén tiéu thy

18]

nhiéu oxy trong nudc. Do d6 nudc thai khi méi
dem vé phan tich thi ndng d6 DO rét thip. Sau
khi dua nuée thai vao mé hinh xir Iy thi ndong do
DO trong nudc gia ting dang ké theo thoi gian. O
cac thung co trong rau mubng va rau ngd, luong
oxy hoa tan tang va cao hon so voi cac thung
khong trdng rau, diéu nay cho thiy rau mudng
va rau ngd giup van chuyén oxy trong khong khi
vao nudce va sir dung chét hiru co trong nudc 1am
giam ndng do chit 6 nhidm dan dén ndng d6 6xy
hoa tan trong nudc thai tang Ién. Nhin chung, gia
tri DO ¢ nghiém thirc trong rau mudng ting cao

hon so v&i nghiém thirc trong rau ngd.
4.2.3. Két qua do TSS

Két qua do TSS cua nudce thai trong 20 ngay thi

nghiém dugc thé hién qua hinh 3.
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Keét qua do TSS ctia nudc thai trong 20 ngay thi nghi¢m duoc the hién qua hinh 3.
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T 873.3
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- 7311
so0 | N\ [7paa 7667
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600 |-
500 -
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o
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NT2 (trong rau mudng)
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o
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ngay 1 ngay ngay 10

0 ’: i ! i i
ngay 15
Tho'i gian (ngay)

N

ngay 20

3. Ham lwgng TSS ciia nwéc thai theo thoi gian
Hinh 3. Ham luwgng TSS cia nudc thai theo thoi gian

Biéu d6 hinh 3 thé hién gia tri TSS cua nudc
thai theo thoi gian xir 1y. O cac thing c6 trong
rau mudng va rau ngd, ham luong TSS giam rat
nhiéu so véi thung ddi chimg. Két qua phan tich
anova cho thiy co sy khac biét c6 ¥ nghia gitra cac
nghiém thirc ¢6 trong rau véi nghiém thirc khong
trong rau. Hiéu suat xtr Iy TSS trong nudc thai
nudi luon & cac thung trong rau mudng va rau ngd
dat trung binh khoang 78% so véi thung dbi chimg
1a 37%. Diéu nay chimg t6 rau mudng va rau ngd
da gop phan hap thu cac chat hitu co ¢ trong nude
thai, 1am giam ham lugng chat ran lo ling trong
nude. Néu trong nude ham luong TSS cao s& anh
hudng dén chit lugng nude, ngin can sy hoa tan

clia oxy vao nudc, lam giam céc hoat dong song

cua cac nhom thuy sinh vét trong méi truong.
Vi sinh vat trong nudc va dat da gop phan phan
hiy va chuyén hoa cac chat hitu co trong nudc
thai vi thé ¢ nghiém thire dbi ching, ham lugng
TSS giam theo thoi gian mic du thip hon so voi
nghiém thirc ¢6 trong rau mudng va rau ngd. Nhin
chung, kha nang xir Iy TSS ¢ rau mudng va rau
ngd 1a twong dwong nhau; két qua phén tich anova
cho thay khong co sy khac biét giira hai nghiém

thirc nay.
4.2.4. Két qua do COD

Két qua do COD cua nudc thai trong 20 ngay
thi nghiém thé hién qua hinh 4.

Két qua do COD cua nudc thai trong 20 ngay thi nghiém thé hién qua hinh 4.
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Hinh 4. Nfﬁpg do COD ciia nuéc thai theo thoi gian
Hinh 4. Nong d¢ COD cia nwéc thai theo thoi gian

D6 hinh 4 thé hién ndong d6 COD trong nudc
thai giam theo thoi gian xtr 1y. Hiéu suit xir 1y
COD trong nudc thai sau 20 ngay ctiia nghi¢m

thirc ¢6 trong rau mudng va rau ngd lan lugt dat

83% va 70%, trong khi ¢ thing dbi chting chi dat
45,4%. Két qua phan tich anova cho thay c6 su
khac biét co ¥ nghia giita nghiém thirc ¢6 trong
rau mudng voi rau ngd va véi nghiém thie dbi
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ching. Két qua do COD cho thay ci rau mudng
va rau ngd déu c6 kha ning hap thu cic chat 6
nhiém hiru co trong nuéc thai; tuy nhién kha
ning cua rau mudng tét hon rau ngd. Rau mudng
va rau ngd gop phan 1am giam van toc dong chay,
lam ting kha nang ling va giit lai cac chit ran
trong nudc thai. By ré cdy phat trién theo chiéu
sdu va chiéu ngang tao thanh mang luéi két dinh
cac hat dat voi nhau, 1am ting dién tich bé mat
16n dé hap thu dudng chit va cac ion. Cac khi
khong trong ciy gitip van chuyén oxy tir 1a xuéng
1&, sau d6 cung cap cho cac khu vuc xung quanh
ving ré tao ngudn oxy dé cho cac hoat dong phan

hily cac chat 6 nhiém cua cac vi sinh vat hiéu khi.

bac biét, 1a rau muéng c6 dién tich bé mit 16n
hon 14 rau ngd nén kha ning quang hop va hap
thu chét dinh dudng cao; d6 ciing 1a Iy do vi sao
noéng d6 oxy hoa tan DO ¢ nghiém thuc trong rau
mudng ting cao hon va néng d6 COD sau xir ly
thip hon & nghiém thirc trong rau ngo.

4.3. Két qud theo déi qud trinh phit trién ciia
cdy rau muéng va rau ngé

4.3.1. Két qua do chiéu cao clia rau mudng va
rau ng6 theo thi i gian

Két qua do chiéu cao trung binh ctia rau mudng
va rau ngd trong qué trinh thi nghiém duoc thé

hién qua hinh 5
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Hinh 5. Chiéu cao trung binh cta rau muong va rau ngo theo thoi gian
Hinh 5. Chiéu cao trung binh ctia rau muéng va rau ngo theo thoi gian

Do thi hinh 5 cho thiy chiéu cao cua ciy rau
mudng va rau ngd phat trién lién tuc trong sudt
qua trinh thi nghiém. Tir ngay thtr 1 dén ngay
thr 10, chiéu cao cua ciy ting cham hon so voi
giai doan con lai, diéu nay c6 thé giai thich do
rau mudng va rau ngd méi thich nghi véi diéu
kién moi truong nudc thai, kha ning hap thu
chét dinh dudng thip dan dén su gia ting chiéu
cao it. Ttr ngay 10 tr& di, ca rau mudng va rau
ngd da bat dau thich nghi nén chiéu cao ting
nhanh. Sy gia ting chiéu cao ctia rau mudng va
rau ngd trong thi nghiém cho thiy ca 2 loai cay
déu c6 kha nang hép thu chat dinh dudng trong
20

moi trudng nudc thai nudi luon, lam giam nong
d6 cac chat 6 nhidm trong nudc gop phan gia
tang hi¢u qua xu ly nudc thai. Nhin chung, su
phat trién chiéu cao cia rau mudng va rau ngd
1a tuong duong nhau, két qua phan tich anova
& ngay thi nghiém thir 20 cho thay khong co su
khac biét c6 y nghia.

4.3.2. Két qua can khoi lugng va s6 lvgng cay
rau muéng va rau ngd theo th i gian

Sinh khéi va s lugng cdy rau mudng va rau
ngd trong 20 ngay thi nghiém duoc thé hién qua
bang 3.
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Bang 3. Sinh khoi va so lugng cdy rau muong va rau ngo truwéc va sau thi nghiém

NT Thoi gian Negay 1 Ngay 20 Téang thém
Sinh khéi| Lan 1 30,52 136,71 4,5 1an
4y (® | Lin2 25,78 132,17 5.1 lin
Lan 3 27,13 140,75 5,2 lan
NT 2 TB:sd 27.81 +2,44a 136,54 + 4,29b
(trong rau mudng) | S§ lugng | Lén 1 26 34 8 cay
cdy (cay) | pan2 25 33 8 ciy
Lan 3 27 36 9 cay
TB:sd 26 +0,99a 34,33 +1,5b
Lan 1 32,57 155,14 4,7 lan
Sinh khéi| Lan2 39,53 160,25 4 1an
cay (g) Lan 3 37,53 153,18 4 1an
NT 3 TB:sd 36,54 +3,58a 156,19 + 3,65b
(trong rau ngod) Lan1 28 43 15 cay
Séluong | Lan2 27 47 20 cay
cay (cdy) |  Lan3 28 48 20 cay
TB+sd 27,66 +0,58a 46 + 2,65b

Két qua bang 3 cho thdy: Khdi lugng trung binh
clia rau mudng va rau ngd & ngay thir 20 lan lugt 12
136,54g va 156,19g; két qua phén tich anova cho
thdy c6 su khac biét c6 y nghia giita khdi luong
cdy giita ngay thir 1 va 20 & ca 2 nghiém thirc. S6
luong cdy trung binh clia rau mubng va rau ngd
duogc sinh ra & ngay thir 20 lan luot 14 34,33 va 46;
két qua phan tich anova cho thdy c6 sy khac biét
¢6 ¥ nghia giira s6 lwong cay giita ngay thir 1 va 20
& ca 2 nghiém thtrc. Sy gia tang sinh khdi cta rau
mudng va rau ngd chimg t6 chiing da thich nghi va
phat trién trong méi trudng nudc thai nudi luon.
Ca rau mudng va rau ngd da hap thu cic chit hiru
co bén trong nudc thai chuyén hoa thanh cac chat
dinh dudng cho su phat trién ctia chiing. Ngoai ra,
mic di sb luong cdy con cua rau mudng sinh ra it
nhung tong khéi lugng lai ting nhidu hon rau ngd,
diéu nay co thé giai thich 1a do rau mudng truong
thanh c6 dién tich 14 cling nhu kich thudce than 16n

va day hon so vdi cay rau ngo.

5. Két luan va kién nghi

Thi nghiém danh gia hiéu qua xu ly chat 6
nhiém hiru co c6 trong nude thai nuodi luon cua
cdy rau mudng va rau ngd budc dau di dat dugc
mdt s6 két qua nhu sau: Mat do va khdi lugng cia
rau mudng va rau ngd déu ting sau 20 ngay thi
nghiém. Céc chi tiéu nudc thai dau ra déu giam,
mot sb chi tiéu nhu DO, COD dat theo QCVN 08-
MT:2023/BTNMT Quy chuén ki thuat qubc gia vé
chét luong nude mit trude khi thai vao ngudn tiép
nhan; trong d6 pH dao dong tir 7 = 8; tong chat rin
lo ling (TSS) giam khoang 78%; nong dd COD
giam 70% & nghiém thire trong rau ngd va 83%
& nghiém thuc trong rau mudng; ham lugng oxy
hoa tan DO > 5mg/l & nghiém thiic trong rau ngd
va DO > 6 mg/l & nghiém thic trong rau mudng.
Vi két qua dat duoc & nghién ctru nay da khang
dinh duoc rang: Hoan toan c6 thé sir dung cdy rau
mubng va rau ngd dé xir Iy chét hitu co trong nude
thai nudi luon; trong d6 kha nang xur ly cua rau
mubng dat hiéu qua cao hon rau ngb.
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