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ABSTRACT

The study is aimed to identify macrophyte with capability of wastewater
treatment in a recirculating aquaculture system. There were 4 treatments
including Pistia stratiotes, Lemna minor, Limnobium laevigatum, and the
control treatment (no plants). Broadhead catfish, Clarias macrocephalus
(weight of 60 g each) were stocked at a density of 70 fish/100L and fed to
ad libitum with floating pellets (41% crude protein). The results revealed
that Pistia stratiotes was the best macrophyte in treating wastewater
discharged from the broadhead catfish culture system in the first 10
days of the experiment. The concentration of CO,, COD, TAN, N-NOs", P-
PO.%, and TP in wastewater reduced 65.83%, 34.28%, 40.70%, 46.70%,
24.56%, and 9.16%, respectively while dissolved oxygen increased
37.68% compared to the initial concentration after treatment by Pistia
stratiotes.

TOM TAT

Nghién cuiu dwoc thuc hién nham tim ra lodi thuc vat thuy sinh c6 kha
nang xit Iy tot chdt thai trong hé thong tudn hoan nuéi trong thay san. Thi
nghiém gom 4 nghiém thic trong béo tai twong (Pistia stratiotes), béo tam
(Lemna minor), béo nhat (Limnobium laevigatum) va nghiém thirc doi
chitng (khéng trong thuc vat) thuc hién trong hé thong tudn hodn trong
15 ngay. Cd tré vang cé khéi heong trung binh 60 g/con dwoc nudi trong
hé thong tuan hoan véi mdt dé 70 con/100L va cho an thike dn vién noi
(41% protein). Két qua nghién ciru cho thdy béo tai tirong xir Iy tot hau
hét cac chdt 6 nhiém trong nwéc thdi nudi ca tré vang trong 10 ngay dau
thi nghiém. Béo tai tuong cé khd nang lam giam 65,83% CO2; 34,28%
COD:; 40,70% TAN; 46,70% N-NOs~ 24,56 % P-PO4*; va 9,16% TP va
lam tang 37,68% oxy hoa tan trong nuéc thai so Véi nong dé ban dau.

1. GIOI THIEU

Hién nay, cdc nudc phét trién da ung dung rat
thanh cong hé thong tuin hoan trong san xuat tham
canh trén cac ddi twong ca nudc ngot va ca bién
2009, Martins et al.,

(Emmanuelle et al.,

Viét Nam, hé théng tuan hoan /duoc ép dung phd
bién trong cac trai san XUt glong tom cang xanh
(Nguyén Thanh Phuong va ctv., 2003) va dang dugc
phat trién cho cdc mé hinh uong nudi ca tra, ca 16c,
ca tré vang (Nho et al., 2012; Cao Van Thich va ctv.,

2010). O 2014; Nguy@n Thi Hong Nho va ctv., 2018). Nhiing
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loi ich cua hé théng tuan hoan gom: giam luwong
nudce tiéu thy, cho phép nudi ca quy mod 16n vai mot
luong nuéc nho va chét thai it hodc khong giy 6
nhiém, gitp cho viéc quan 1y chat thai va tai st dung
chat dinh dudng, quan 1y dich bénh tét hon (Tal et
al., 2009) va kiém soat 6 nhiém sinh hoc (khong ¢
su thét thoat ca nudi ra ngoai ty nhién (Zohar et al.,
2005). Hoat dong cua hé thdng tuan hoan nudi thay
san dya trén qué trinh loai bo chat thai ran o hé théng
ling, loc va loai bo chit thai hoa tan ¢ bé loc sinh
hoc nho qua trinh nitrate hoa. Qua trinh nitrate hoa
la qué trinh oxy hod amoniac (NH3) thanh nitrite
(NO2) sau d6 lai dugc oxy hoa thanh nitrate (NO3)
nho vi khuan nitrate hoa ty dudng nhu
Nitrosomonas va Nitrobacter. Tuy nhién, nong d6
nitrate trong hé théng tuan hoan dén cudi qua trinh
nudi rat cao, 1én dén trén 30mg/L & hé théng nuéi ca
tré vang co thay nudc vao cudi vu nudi (Nguyén Thi
Hong Nho va ctv., 2019). Ddng thoi ndng do PO,
trong hé thdng tuan hoan ciing kha cao, trén 8 mg/L
trong wong cé tra khong thay nudc (Nguyén Thi
Hong Nho, 2013) va trén 5mg/L trong nudi ca tré
vang ¢6 thay nudc vao cudi vu nudi (Nguyén Thi
Hong Nho va ctv., 2019). Ham lwong NO3™ va PO,*
cao trong mdi trudng nudc sé kich thich sy phat trién
qua murc cua tao (hién twgng nd hoa cua tao) trong
a0 va tién trinh phan huiy tdo s& lam cho mai trudng
nudce bi 6 nhidm, thiéu oxy cung cap cho hoat dong
h6 hép trong thay vuc; néu nudc thai chira ham
luong NOg™ va PO,4* cao duoc thai tryuc tiép ra kénh
rach co thé s& gay 6 nhiém méi truong va ngudn
nudc s dung cho sinh hoat.

Thuc vat thily sinh dang 1a mot trong nhiing giai
phap htu hiéu cho xtr 1y nudce thai, vai tro cia chiing
trong xt ly nudc thai dd dugce nghién ciru trong va
ngoai nudc. Truong Thi Nga va ctv. (2007) da
nghién cuu s dung béo tai tugng (P. stratiotes) va
béo tai chudt (S. cucullata) dé xt Iy nudc thai tir hoat
dong chin nudi gia sic va két qua dat dwoc rit kha
quan. Béo con cé tac dung cung cap oxy lam cai
thién oxy hoa tan trong mdi tredng nudc thai, gop
phan 1am trong sach ngudn nudc. Mot sb loai béo
con dugc dung lam phan xanh, thuc an cho ca, gia
stic, gia cam. Nghién ciru ciia Wafaa et al. (2007)
cho thay beo tm (L. gibba) xir Iy cac chat 6 nhiém
trong nudc thai mot cach hiéu qua, ngoai ra béo tim
con c6 kha niang loai bo cac hop chat hitu co, mot sb
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kim loai nang, phiéu sinh vat va mot s6 vi khuan bat
loi trong nudce thai. Mic di c6 nhiéu nghién ciru vé
cac loai thyc vat xir Iy nudc thai trong nudi trong
thity san va chin nuéi, nhung nhitng thong tin vé hé
thong thuc vat xtr Iy nuée thai trong hé thong tuan
hoan nuoi trong thiy san & Viét Nam van con rat han
ché. Nghién ciru nay danh gia va lya chon loai thuc
vit pho bién ¢ Viét Nam c6 kha nang xir 1y tt NOs™
va PO* trong hé théng tuan hoan, tir d6 1am co s&
cho viéc thiét ké va van hanh hé théng tuan hoan két
hop nuoi va xir 1y chat thai cho ca tré vang.

2. PHUONG PHAP NGHIEN CUU
2.1. B® tri thi nghiém

Thi nghiém duoc thuc hién trong nha va duoc b
tri hoan toan ngau nhién trong hé thong tuan hoan
nudc voi mat do ca tré vang la 70 con/100L vai 4
nghiém thire (NT) trong thuc vat khac nhau bao gdm
(i) NT1- béo tai tugng (Pistia stratiotes), (ii) NT2 -
béo tim (Lemna minor), (iii) NT3 - béo nhat
(Limnobium laevigatum) va (iv) NT4 - di ching
(khong trong thyc vat), mi nghiém thie dugc lap
lai 3 lan va thoi gian thi nghiém 1a 15 ngay. Cau
phan cua hé théng tuan hoan bao gdm bé nudi co thé
tich 100 L, bé ling 30 L, bé chira 70 L va bé loc sinh
hoc gia thé chuyén dong 70 L. Bé loc sinh hoc sir
dung gia thé nhya RK-Plast (c6 dién tich riéng bé
mat 750 m2/m3) véi tong dién tich bé mat gia thé 1a
30 m? (40 L gia thé). Hé thng trong thuc vat gom 3
mang nhya (35x40x20 cm) duoc ndi voi nhau va ndi
véi hé thdng tudn hoan nudi ca tré. Nude dau vao
cua hé théng trong thuc vat dugc dan tir bé loc sinh
hoc va nude dau ra duge dwa dén bé nudi (Hinh 1).
Thuc vat dugc trdng hét dién tich cia ca 3 mang
trdng thuc vat cho mdi nghiém thirc. Thi nghiém
duoc b tri hé thong dén led chiéu sang vao ban ngay
dé bd sung anh sang cho thuc vat phat trién (hé
thong thi nghiém dat 2.000 — 4.000 lux vao budi
sang, 9.000 — 11.000 lux vao budi trua va 20.000 —
25.000 lux vao budi chiéu; do dao dong phu thudc
vao diéu kién thoi tiét).

Ca thi nghiém co trong lugng trung binh khoang
60 g/con. Ca dwgc cho in 2 lan/ngay bang thirc an
cong nghiép 41% protein. NaHCO3 dugc bd sung
khi pH giam & nghiém thirc ddi chung dé duy tri pH
trong khoang 7,0-8,5.
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Hinh 1. Hé thong thuc vat xir Iy nwéc thai trong hé théng tuin hoan

Cac loai thyc vat nghién ctru dugc chon la loai
tu nhién va thu thap tir cac vung ven ndi 6 thanh phé
Cao Lanh. Beo tai tuong, béo nhit dugc chon lam
gidng 1a nhing cdy phat trién khoe manh, khong bi
sdu bénh va tuong d6i dong déu nhau vé chiéu cao
va trong cung giai doan sinh trudng. Cay con dugc
cét bo va dé trong méi truong nude 2 ngay cho béo
quen dan véi diéu kién trén bé nho.

2.2. Cac chi tiéu theo dbi trong qua trinh

nudi

Céc yéu td nhiét do, pH, DO, CO,, do kiém, TSS,
COD, TAN, N-NOy, N-NOs’, P-PO4*, TN va TP
dugc thu 5 ngay/1an & dau ra cua hé thong trong thuc
vat. Nhiét d6 duoc do bang nhiét ké thuy ngan. pH
dugc do bang thiét bi do pH HANA. Cac chi tiéu
mdi trudng nudce con lai duge thu va phan tich theo
American Public Health Association et al. (1995).

Trong qua trinh thi nghiém, viéc theo ddi va loai
bo thuc vat bi chét ra khoi hé thong mang trong thuc
vat dugc thyc hién thuong xuyén.

2.3. Phwong phap xir 1y s6 liéu

S6 liéu trung binh, d6 léch chuan vé tiang truong,
ti 1& song, dugc tinh toan trén phan mém Excel 2016.
Khac biét gia tri trung binh gita cac nghiém thuc
dugc phan tich bang ANOVA mét nhan t6, theo sau
1a phép kiém dinh Duncan sir dung phan mém SPSS
20.0 & mirc y nghia 0,05.

3. KET QUA VA THAO LUAN

Trong qua trinh thi nghiém, nhiét d6 trung binh
gitta cac nghiém thuc dao déng trong khoang
27,63+0,95°C. Hé théng nudi dwoc suc khi lién tuc
nén ham lugng oxy hoa tan luén dugc duy tri > 2
mg/L; ham luong oxy nay s& giup hoat dong cua vi

khuan phat trién binh thudng. Bén canh d6, ham
luong CO> ciing giam bot mot phan nho qué trinh
suc khi ¢ bé loc sinh hoc. pH va do kiém ting dén
ngay thir 10 & cac NT trong thyuc vat. Ham lwong N—
NOz, COD, PO;* giam & ngay thir 10 va ting lai
vao ngay thir 15.

3.1. Bién dong pH d¢ kiém

Trong qua trinh thi nghiém, pH & NT béo tai
tugng 1a cao nhét va thip nhat & NT ddi ching, dao
dong tir 7,0 — 8,5, pH gilta cac NT & cac ngay thu
mau khac biét khong c6 ¥ nghia thong ké (p>0,05).
Trong qua trinh thi nghiém, pH va d6 kiém & NT
béo tai twong va béo nhat ting tir ngdy 1 dén ngay
10 cta thi nghiém (Hinh 2). Diéu nay c6 thé 1a do &
cac NT trong thuc vat, qué trinh quang hop caa thuc
vét lam ting pH, tang d6 kiém va giam nong d6 CO,
trong nudc (Boyd, 1990). Nguoc lai, & NT dbi
chung, pH va d6 kiém giam ¢ ngay thir 5 cua thi
nghiém, sau do6 tang trd lai. Nguyén nhén la do trong
hé thong tuan hoan, vi khuén nitrate hoa st dung
cac ion kiém dé chuyén héa NH,* thanh NOs™ lam
d6 kiém va pH giam (Timmons & Ebeling, 2010);
khi pH giam, NaHCO; duoc bd sung dé duy tri pH
& mirc thich hop cho vi khuén nitrate hoa hoat dong.
Hinh 2 ciing cho thiy pH va do kiém & ngay thu 15
ctia NT béo tai trong va béo tam giam, trong khi pH
va do kiém & NT béo nhat lai tang. Nguyén nhan 13
do sau ngay thi nghiém tha 10, béo tai tuong va béo
tam bt dau c6 dau hiéu tan, nhung béo nhat van con
phat trién tot dén ngay thir 15. Masser et al. (1999)
cho rang do kiém trong hé thong tuan hoan tot nhat
dao dong tir 50 dén Ién hon hodc bang 100 mg
CaCOs/L, trong khi ddi véi két qua nghién ciru cua
Boyd (1990), do kiém < 10mg CaCOa/L s& anh
huéng dén sinh trudong va phat trién cua ca; ham
lugng thich hop 1a 1é6n hon 20 mg CaCOs/L.
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Hinh 2. Bién dong pH (a) va d¢ kiém (b) trong hé thong thi nghiém

Két qua thi nghiém cing cho thay khi két hop
thuc vat xtr Iy nude, d6 kiém va pH trong nudc tang
trong 10 ngdy dau ma khoéng can phai bo sung
NaHCOs nhu & NT d6i ching. Do kiém cua nghiém
thirc béo tai twong va NT ddi ching ¢ ngay thi 10
khac biét khong c6 ¥ nghia thong ké (P>0,05). Theo
qui chuan nuéc mat QCVN 08-MT:2015/BTNMT,
pH co6 gia tri tr 6,0-8,5 1a thich hop cho nudce dung
trong sinh hoat, trong khi d6 theo qui chuan nudc
thai QCVN 24:2009/BTNMT, nudc thai ¢ pH tu
5,5-9 dugc phép thai ra méi truong. So vai nhitng
tiéu chudn nay, chat lugng nuéc sau xu Iy dat yéu
cau va khong ton hai dén moi trudng thay sinh.

3.2. Bién ddng oxy hoa tan va CO;

Ham lugng oxy hoa tan trong nudc 6 cac NT béo
tAm, béo tai tuwgng va béo nhat cé xu hudng tang theo
thoi gian thi nghiém, nguoc lai, oxy hoa tan & NT
dbi chung lai giam theo thoi gian thi nghiém (Hinh
3). O ngay thtr 10 cua thi nghiém, oxy hoa tan & NT
béo tai tuong ting manh hon cac nghiém thuc con
lai, 1én dén 5,60 +0,49 mg/L (tang 37,68% so vodi lac
bd tri thi nghiém) va khac biét ¢ ¥ nghia thong ké
(p<0,05) véi 2 NT béo nhat va NT déi ching.
Nguyén nhan 1a do qua trinh quang hop cua thuc vat
trong cac nghiém thirc béo tim, béo tai tugng va béo
nhat cung cap oxy hoa tan cho hé théng thi nghiém.
Mot s6 nghién ctru cho thay thuc vat thity sinh dugc

str dung nhu mot hé théng loc sinh hoc trong nudi
trong thity san va lam ting dang ké lugng oxy trong
cac hé thdng nuéi trong thay san (Ferdoushi et al.,
2008; Velichko & Sirakov, 2013). Theo Trinh Xuéan
Ngo va Pinh Thé Loc (2011), c6 khoang 90 — 95%
san pham thu hoach cua cay trong lay tir khi CO, va
H0 thong qua hoat dong quang hgp cua 14 cay, dién
tich 14 chinh 1a co quan quang hop dé tao nén chét
huu co tich lily vao cay trong tao nang suat. V& mat
cAu tao, béo tai tugng co6 nhiéu 14 hon va dién tich 14
to hon nhiéu so v&i béo nhat va béo tim, do d6 lwong
oxy duogc cung cap cho hé théng thi nghiém sir dung
béo tai tugng cling cao hon hai nghiém thirc béo nhat
va béo tdm (trong cung dién tich bé mat nudc xi 1y).
Nguoc lai, oxy hoa tan trong NT d6i ching chiu anh
huong chu yéu bai muc tiéu hao oxy tir qua trinh hd
hap cua ca nudi, vi khuan nitrate hoa va qua trinh
phan huy vat chat hitu co trong hé thong, trong khi
kha nang cung cap oxy chi nhd vao hé thong suc khi.
Oxy hoa tan ciia NT d6i chung ¢ ngay thir 10 va 15
khac biét co ¥ nghia thong ké so vai cac nghiém thirc
con lai (p<0,05). Theo Timmons & Ebeling (2010),
ndng do oxy hoa tan nén dugc gitr & 60% do bio hoa
(khoang 5 mg/L) dé dam bao sy ton tai va ting
truéng cia cac lodi nudi, ddng thoi co thé dam bao an
toan cho loc sinh hoc hoat dong thi oxy hoa tan & thi
nghiém nay van nam trong giGi han thich hop cho ca
nudi.

b —8—Béo tai tuong  — & Béo tam
mg/L —&—Beo :altucme -k Béotam mg/L (b) . . I
60 (a) . Bio ko 46.0 -4+ Béo nhjt =X Doi chimg
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=x.
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1.0 4 50 | - - -
0.0 0.0
Neay 1 Ngay 5 Neay 10 Ngay 15 Ngity 1 Ngdy 5 Ngiy 10 Ngiy 15

Hinh 3. Bién dong oxy hoa tan (a) va CO2 (b) trong hé théng thi nghiém

Hinh 3 cting cho thiy ham luong CO2 6 NT beo
tai tugng thap nhat, va CO, & NT doi ching 1a cao

nhét va khac biét c6 y nghia théng ké (p<0,05) &
cac ngay 5, 10 va 15. Ham luong CO- cua cac NT
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xtr Iy nuwéc bang thyc vat ¢ ngay thir 10 giam manh,
dac biét la & NT béo tai tuong, dao déng 5,57 £ 1,11
mg/L (giam 65,83% so voi lac méi bd tri thi
nghiém). Nguyén nhan 1a do thuc vat thiy sinh da
su dung CO; trong qua trinh quang hop. Trong khi
d6, CO, & ngay thir 10 ciia NT dbi chimg tang manh,
tir 29,33 + 0,92 mg/L. CO, & NT ddi chimg cao 1a
do ho hap cua thiy sinh vat (chu yéu la ca) trong bé
nudi va qua trinh phan huy vat chat hitu co.
3.3. Bién dong COD va TSS

Ham lugng COD & cac NT bién dong qua cic
1an thu mau phuy thudc vao su phat trién caa thuc vat
thity sinh va sy lang tu cia cac chét hitu co trong
nuée. Ham luong COD & NT dbi chimg c6 xu huéng
tang dan vé cudi thi nghiém va cao hon cac NT con
lai (Hinh 4). Hiéu suat xu Iy COD & cac NT trong
thuc vat sau 10 ngay cao nhit & NT béo tai tugng
(34,28%) va thip nhat 1a & NT beo tam (10,23%).
Nguyén nhan 1a do & cac NT ¢6 két hop trong thuc
vat xir Iy nude, cac cay thiy sinh lay carbon dioxide
va oxy ma chiing can tir khong khi; dudi diéu kién

——Béo tai rgng =& Béo tam
(a) ---#-- Béonhat

mg/L
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=+ Poi chimg
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yém khi, nhiéu loai trong s cac loai thyc vat nay
van chuyén oxy dén ré cua chung cho muc dich trao
d6i chit. Oxy du thira sau d6 co sin cho cac loai
séng xung quanh (Reddy et al., 1989). Khi r& cua
cay nam trong cot nude, chung hoat dong nhu maot
chat nén séng cho sy tang truong kém theo cua Vi
khuan hiéu khi, ching st dung oxy du thira dé phan
giai cac hop chét hitu co hoa tan trong nuéc, do dé
lugng COD thap hon & cac NT c6 trong thuc vat.
Theo Tanner et al. (2002), cac loai thuc vat thuy sinh
bac cao c6 thé c6 tac dong dén tinh trang oxy hoa
clia cAc tram tich trong dét ngap nudc kién tao bang
cach giai phong oxy tu ré va than ré ctia chung vao
trong ving r¢ va do d6 gitp tang sy phan huy hleu
khi. Ham lugng COD cao nhét 1a ¢ cac NT trong
thuc vat 1a 18,53+1,85 mg/L, van con thdp so Vi
tiéu chuan chit luong nudc thai cong nghiép cua Bo
Tai nguyén va Moéi truong (QCVN 40:2011/
BTNMT- ham lugng COD trong nudc thai cong
nghiép xa vao ngudn nudc duoe dung cho nuée cap
sinh hoat cho phép t6i da 1a 75 mg/L).

=& Béotam
=X- Doi chimg_

= Béo tai hrgng
4+ Béo nhjt

(b)

Ngiy 1 Ngiy § Ngiy 10

Hinh 4. Bién dong COD (a) va TSS (b) trong hé thong thi nghiém

Hinh 4 ciing cho thy ham luong TSS ting dan
theo thoi gian thi nghiém va c6 gi tri cao nhat & NT
dbi chimg (0,124 + 0,073 mg/L) nhung giam dan tir
ngdy 1 dén ngay 10 & NT béo tai twong. Nguyén
nhan 1a do thuc vat c¢6 kha ning loc cac chét thai qua
ving ré (Rhizofiltration), cac chat 6 nhiém s& dugc
hap phu trén bé mat ré hoac két tua véi tac dung cua
céc dich tiét ra tir r cay (the Interstate Technology
and Regulatory Council, 2009). Pong thoi Chat thai
ran cling dugc loai bé véi céc loai thuc vat ndi c6 hé
thong ré rong l6n (Dinges 1982; Metcalf & Eddy,
1991). Do vay ham lugng TSS giam ¢ cac NT c¢6
tréng thuc vat va giam nhidu nhat & NT béo tai
tuong. European Inland Fisheries Advisory
Commission (1980) d& nghi tdng vat chét lo liing
nén duy tri thap hon 15 mg/I dé hé thong tuan hoan
hoat dong duoc dam bao, trong khi Muir (1982) cho
rang khoang gii han thich hop 1a tir 20 dén 40 mg/l,
nhu vay két qua ciia nghién ciru nay nam trong muc
cho phép.

3.4. Bién dong TAN va NO:

Ham luong TAN cua cac NT c6 két hop trong
thuc vat thip hon nghiém thic ddi chiung sau 10
ngay thi nghiém, TAN thip nhit 1a & NT béo tai
tugng va cao nhat & NT ddi chimg (Hinh 5) va khac
biét co ¥ nghia thong ké (p>0,05). Nguyén nhén la
do thyc vat thuy sinh ¢6 thé hap thu dam & dang vo
co nhu N-NHs* (Cao et al.,, 2004; Nimptsch &
Pflugmacher, 2007). Theo Lé Hoang Viét va
Nguyén V& Chau Ngan (2014), thuc vat thay sinh
¢6 kha ning loai bo cac loai chat thai hoa tan trong
thiy vuc. Dam trong nuéce thai co thé bi loai bo boi
cac co ché sau (i) bi hap thu boi thuc vat va sau dé
thuc vat duoc thu hoach va dua ra khoi hé théng, (ii)
su bay hoi cia ammoniac va (iii) qué trinh nitrate
héa va khtr nitrate cua cac vi sinh vat.

O cac NT c6 trong thyc vat, hiéu suat xa 1y TAN

sau 10 ngay thi nghiém cao nhat & NT béo tai tuong
(40,70%), tiép dén la NT beo nhat (17,06%). O NT
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béo tdm chua thiy dugc higu suat xir Iy TAN sau ca
10 va 15 ngay thi nghiém. Theo Lai et al. (2011), h¢
thong ré cay 1a noi hap thu chit dinh dudng, kha
nang hap thu chat dinh dudng tuong quan véi dién
tich b& mat r& va ré cy ciing 1a méi truong sdng
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thich hop cho sinh truéng va phat trién cta cac loai
vi sinh vat. Do béo tai turong c6 hé ré phat trién va
dién tich bé mét cao hon nhiéu so véi béo nhat va
béo tAm nén hi¢u suat xir Iy TAN ctia beo tai twong
cling cao hon.
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Hinh 5. Bién dong TAN (a) va NO2 (b) trong hé thong thi nghiém

Ham lugng N-NOy & cac NT c6 trong thuc vat
giam thap nhat & ngay thu mau tha 10 ting tro lai
vao ngay thir 15. Nguyén nhan 1a do tir ngay 1 d&én
ngay 10, cac loai thuc vat thi nghiém phat trién tét,
lam tang do kiém, pH va Oxy trong hé thong thi
nghiém, do d6 hoat dong cua cac nhom vi khuan
nitrate hoa trong hé théng tt hon. Sau ngay 10 dén
ngay 15 cia thi nghiém, cac nhom béo bat dau chét
dan trong hé thng thi nghiém, dac biét 1a beéo tai
tugng. Do d6 ham lugng NOy" tang manh & NT nay,
1én dén 0,53 £ 0,14 mg/L. Theo Masser et al. (1999),
ham lwgng N-NO;" trong hé théng tuan hoan nén <
0,5 mg/L va theo Boyd (1998), N-NO-" ¢6 tac dung
gay doc cho tom ca khi 16n hon 2 mg/L. Nhu vy,
muc dao dong cua thi nghiém nay (dudi 2 mg/L) la
phut hop va it anh huéng dén su sinh trudng va phat
trién cua ca.

3.5. Bién ddng N-NOz va TN

Ham lugng N-NOj3™ ¢6 xu hudng giam tir ngay 1
dén ngay 10 ctia cac NT trong thuc vat va tang & NT

dbi chimg (Hinh 6). Nguyén nhan ciing 1 do ¢ cac
NT trong thuc vat thay sinh thi cac loai thuc vat nay
cling c¢6 thé hap thu mot sé dam & dang vo co nhu
N-NH,* va N-NOs". Nguoc lai, & NT ddi chimg, qua
trinh chuyén hoa cta cac nhom vi khuan nitrate hoa
trong hé théng loc sinh hoc 1am cho ndng d6 N-NOs®
ngiy cang tiang theo thoi gian thi nghiém. Nong do
NO3 ¢ cac NT beo tai twong, béo tAm va béo nhat &
ngay thtr 10 khac biét khong c6 y nghia thong ké
(p>0,05) va khac biét c6 y nghia thong ké véi NT
dbi ching (p<0,05). Hiéu suét loai bo N-NOs™ & cac
NT trong thuc vat lan luot 1a 46,70% & NT béo tai
tuong, 45,02% & NT béo tim va 32,19% & NT béo
nhat sau 10 ngay thi nghiém. Viéc loai bo nitrate
trong RAS chu yéu dugc thuc hién bai cac thuc vat
thiy sinh. Két qua nghién ctru cua Alabaster &
Lloyd (1980) cho thdy ring cac thyc vat thay sinh
¢6 hiéu qua cao trong viéc loai bo nitrate khoi nudc
nudi trong thiry san. Theo Li et al. (2015), nitrate
trong thay vuc dugc loai bo théng qua qua trinh
ddng hoa cua thyc vat thiy sinh.
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Hinh 6. Bién dong N-NOs™ (a) va TN (b) trong hé théng thi nghiém
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Hinh 6 ciing cho thdy ham luong TN ciia cic NT
béo tai twgng, béo tAm va béo nhat th?ip hon NT d6i
chung. TN ctia NT beéo tai tugng, beo tAm va béo
nhat c¢6 xu huéng giam dan tir ngay 1 dén ngay 10
ctia thi nghiém, va thap nhit & NT béo tai tugng
(21,99+5,56 mg/L). Didu nay la do cac loai thuc vat
¢6 kha nang hap thu dam & dang v co va khong hép
thu dam & dang hiru co nén tong dam TN & cac
nghiém thuc giam sau 10 ngay thi nghiém, nguyén
nhan cha yéu do TAN va NOs™ duoc thyuc vat thiy
sinh hap thu. Mot nghién ciru cua Henry - Silva &
Camargo (2006) ¢ Brazil vé kha nang xir Iy nugc
thai ao nudi ca ro phi trong 14 tuan cho thay trong
dién tich bé thi nghiém 4 m2 béo tai tugng (Pistia
stratiotes) loai bé duoc 0,15 mg/L TN, 62,4
mg/LTP, 23,6 mg/L NO3". Nghién ciru ctia Lé Diém
Kiéu va ctv. (2015) cho thady c6 mém m& c6 kha
—&-Bto tal tuong =& Beo tam
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ning gitp giam 69,7-96,9% N-NH,*, 99,3- 99,9%
N-NOs va 48,5-73 5% TKN.

3.6. Bién dong P-PO+* va TP

Nong d6 P-PO,* va TP ¢ cac NT béo tai tuong,
béo tdm va béo nhat giam thap vao ngay thir 10 cua
thi nghiém. Nguoc lai, P-PO% va TP & NT ddi
chiing lai ting theo thoi gian thi nghiém (Hinh 7).
Két qua thi nghiém ciing cho thay sau 10 ngay thi
nghiém, NT béo tai twong c6 kha ning hap thu
24,56% P- PO,> va 9,16 % TP; NT béo tdm hap thu
13,80% P- POs* va 15,08% TP trong khi NT beo
nhat hap thu PO,% rat thdp. Nguyén nhén la vi
phospho trong hé théng xir 1y nuéc bang thuc vat
thay sinh giam do duoc thuc vat hap thy hoic két
taa va hap phu vao bun day thay vuc (Hastie, 1992).
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Hinh 7. Bién dong PO4* (a) va TP (b) trong hé théng thi nghi¢m

4. KET LUAN VA PE XUAT

Nghiém thuc bd sung beo tai tuong (P. tratiotes)
cho hiéu qua xir Iy t5t nhat trong thoi gian 10 ngay
dau cua thi nghiém. Béo tai tugng 6 hi¢u SUAt xir ly
cac chat 6 nhidm tbt, dac biét 1a NOs va PO.% (lan
luot 14 46,70 % va 24,56 % so voi ndng d ban dau).
Béo tai trong c6 kha nang lam tang dén 37,68% DO,
lam giam 65,83% CO., 34,28% COD, 40,70%
TAN, va 9,16% TP & ngay thu 10 cua thi nghi¢m.

Thi nghiém xéc dinh dién tich beo tai tuong dé
xtr 1y chét thai theo tiéu chuan nudc thai cua bo tai
nguyén va méi trudong duoc dé xut.

LO1 CAM ON

Nghién ctru nay duoc tai trg boi Dy an Nang cap
Trudng Pai hoc Can Tho VN14-P6 biang ngudn vén
vay ODA tir Chinh phu Nhéat Ban.
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