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TOM TAT
Nghién ctru dugc thyc hién nham xéc dinh dién tich beo tai tugng (Pistia stratiotes) co khd ning
xir 1y nuée thai trong hé thdng tudn hoan (RAS) dua trén tong luong chit thai cua cé tré vang (Clarias
macrocephalus) nudi ¢ cdc giai doan khéc nhau. S6 liéu tinh toan dua trén két qua cua 02 thi nghiém
bao gOm sy cén bang vét chat dinh dudng trong RAS nu6i thuong pham cé tré vang va hiéu qua xu Iy
nude thai bang thuc vat thuy sinh trong h¢ thong nudi cd tré vang tham canh. Beo tai tuong the hién tot
chirc nang xur 1y nuc thai tir hé thong nudi. Trong 10 ngay dau cua thi nghiém, ti 1¢ vé ham lugng cac
chat COD, TAN, N-NOs", P-PO4*, TN va TP tir bé béo 'Eai tugng dira giém tuong 1:Ing l1a 34,28; 40,70;
46,70; 24,56; 39,92 vé} 9,16% so v6i ham lugng cac chat trong nudce dau 7vao tir be loc sinh hoc. Trén
co s& can bang vat chat dinh dudng, lugng chat thai hang ngay tir 4 me thé tich bé nuoi ca tré vang voi
mat @6 1.000 con/m?® chtra 17,51mg/L COD, 1,22 mg/L TAN, 16,40 mg/L N-NOs’, 2,92 mg/L P-PO.,
28,55 mg/L TN va 17,32 mg/L TP. Nhu vy, d¢ dam bao chat luong nude thai tur 4 m? bé nubi c4 tré
vang trong RAS theo cac quy chuan nudc thdi cua Bo Tai nguyén va Méi truong thi dién tich beo tai
tuong can thiet la trong khoang 1,30 - 2,30 m? )
Tir khoa: C4 tré vang, Beéo tai tugng, Hé thong nudi tuan hoan, Pistia stratiotes, Dién tich xir ly
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ABSTRACT

The study aimed to determine the wastewater treating area of water lettuce (Pistia stratiotes) in
a recirculating aquaculture system (RAS) based on total amount of waste released by bighead catfish
(Clarias macrocephalus) at different stages. Data calculation based on results of the two experiments
including the nutrients mass balance in RAS for grow-out bighead catfish and the efficiency of
wastewater treatment by aquatic plant in the intensive culture system of bighead catfish. Water lettuce
performed well functional in treating wastewater discharged from the culture system. In the first 10 days
of experiment, concentrations of COD, TAN, N-NOs", P-PO4*, TN and TP of outlet water from water
lettuce tanks reduced at 34.28, 40.70, 46.70, 24.56, 39.92 and 9.16%, respectively, in comparision with
those of inlet waste from biofilter tank. Based on nutrient mass balances, daily waste releases from 4
md culture tanks of bighead catfish stocking at 1,000 fish/m® contained 17.51mg/L COD, 1.22 mg/L
TAN, 16.40 mg/L N-NOs, 2.92 mg/L P-PO,*, 28.55 mg/L TN and 17.32 mg/L TP. In order to control
waste dischage according to the regulations of the Ministry of Natural Resources and Environment, the
area of water lettuce needed for treating waste produce from 4 m? culture volume in RAS culture
bighead catfish was in 1.30 - 2.30 m2.
Keywords: Clarias macrocephalus, Recirculating aquaculture system, Pistia stratiotes, Treatment area,
Water lettuce
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1. MO PAU

Hién nay, cac nudc phat trién da tng
dung rat thanh cong hé thdng tuan hoan
(RAS) trong san xudt tham canh trén cac d6i
tuong ca nudc ngot va ca bién (Emmanuelle
va cs., 2009, Martins va cs., 2010). O Viét
Nam, RAS duoc ap dung phd bién trong cac
trai san xuat giéng tom cang xanh (Nguyén
Thanh Phuong va cs., 2003) va dang duogc
phat trién cho cic mo hinh wong nudi cé tra,
ca loc, ca tré vang (Nho va cs., 2012; Cao
Vin Thich va cs., 2014; Nguyén Thi Hong
Nho va cs., 2018). Hoat dong ctia RAS dua
trén qua trinh loai bo chét thai rin ¢ hé
théng léng, loc va loai bo chat thai hoa tan
& bé loc sinh hoc nhd qua trinh nitrate hoa.
Qua trinh nitrate hoa la quéa trinh oxy hoa
amoniac (NHs3) thanh nitrite (NOy") sau do
lai dugc oxy hod thanh nitrate (NOs’) nho vi
khuan nitrate hoa tu dudng nhu
Nitrosomonas va Nitrobacter. Tuy nhién
nong do nitrate trong RAS dén cudi qua
trinh nudi rat cao, 1én dén trén 30mg/L & hé
thdng nudi ca tré vang co thay nude vao
cubi vu nudi (Nguyén Thi Hong Nho va cs.,
2019) va 1én dén 400 - 500 mg/L N-NO3 ¢
cac RAS nudc man (Otte va Rosenthal,
1979; Honda va cs., 1993). Pong thdi nong
do POs* trong RAS ciling khé cao, trén 8
mg/L trong wong ca tra khong thay nudc
(Nguyén Thi Hong Nho, 2013) va trén 5
mg/L trong nudi ca tré vang co thay nudc
vao cudi vu nudi (Nguyén Thi Hong Nho va
cs., 2019). Ham luong NO3z va PO.* cao
trong moi truong nudc s€ kich thich su phat
trién qua muc cua tao (hién twong nd hoa
clia t40) trong ao va tién trinh phan huay tao
s& lam cho méi trudng nudc bi 6 nhiém,
thiéu oxy cung cip cho hoat déng h6 hip
trong thiy vuc; néu nude thai chira ham
lwong NO3™ va PO,* cao dugc thai truc tiép
ra kénh rach c6 thé s& gdy 6 nhidm moi
trudng va ngudn nude st dung cho sinh
hoat.
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Thuyc vat thuay sinh dang 1a mét trong
nhirng giai phap httu hiéu cho xir 1y nudc
thai, vai tro cua chdng trong xir Iy nudce thai
da dugc nghién ctru trong va ngoai nudc.
Truong Thi Nga va cs. (2007) da nghién
ctru st dung beo tai tugng (P. stratiotes) va
béo tai chudt (Salvinia cucullata) dé xir ly
nudc thai tir hoat dong chan nuodi gia stic va
két qua dat duoc rat kha quan. Béo con ¢
tac dung cung cap oxy lam cai thién oxy hoa
tan trong moi truong nudc thai, gop phan
lam trong sach ngudn nudc. Mot sé loai béo
con dugc dung lam phan xanh, thirc an cho
cé, gia stc, gia cam. Két qua nghién ciru cua
Tran Thi Lam Khoa va cs. (2013) cho thiy
béo tai twong (P. tratiotes) c6 hiéu qua xu
ly t6t nhét va 6n dinh théng qua sy hap thu
dang ké 1am luong dam TAN, NOs', va TN
trong nudc thai. Pong thoi, Nguyén Thi
Hong Nho va cs. (2021) di nghién ctiu sir
dung cac loai thyuc vat xir ly chit thai trong
RAS nudi ca tré vang, két qua ciing cho thiy
beéo tai tugng (P. tratiotes) cd kha nang xu
ly hiéu qua NOs™ va PO4>. Do vay, nghién
ctru ndy nhiam muc tiéu tinh toan dién tich
béo tai twgng c6 kha nang xu ly tét NOs™ va
PO,* trong RAS dua trén luong chét thai
cuia c4 tré vang trong sudt qué trinh nudi (co
4 c& ca trong RAS ¢ moi thoi diém nudi), tir
d6 lam co s& cho viéc thiét ké va van hanh
RAS két hop nudi va xir ly chat thai cho ca
tré vang.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CU'U
2.1. M ta hé thong tuin hoan thi nghiém

Dién tich béo tai twong can thiét duoc
tinh toan cho mo hinh RAS nui cé tré vang
quy md ndng ho gom 4 bé nudi (1 m¥/bé)
duoc ndi vai bé lang (500 L), bé chira (300
L) va bé loc sinh hoc (1 m?). Hé théng tuan
hoan nu6i cé tré vang van hanh lién tuc, tai
mot thoi diém bit ky trong hé théng nudi
lubn c6 04 Itra cé co kich cd khac nhau; khi
thu hoach lira c& 16n nhit, ciing 12 thoi diém
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tha c4 giébng mai vao bé méi thu hoach
(Bang 1). Hé thong trong béo tai tuong dugc
ndi véi RAS va nudc chay tuan hoan véi hé

thdng nudi. Nude dau vao cua bé trong béo
duogc dan tr bé loc sinh hoc va nuée dau ra
duoc chuyén dén bé nubi trong RAS.

Bdng 1. Ngay tha ca va c& cé tré vang trong hé thong tuan hoan (Pham Thanh Liém va cs., 2020)

C& ca woc tinh tai mdi thoi diém (g)

Ngay tha

Bé1 BE3 Bé4
1 10 ) )
30 20 - 30 () ()
60 40 - 50 20 - 30 10 )
90 90 - 100 40 - 50 20 - 30 10
120 >150 - 10 90 - 100 40 - 50 20-30
150 20 - 30 >150 - 10 90 - 100 40 - 50

Nhizng ngay c6 ¢ ca >150 - 10 la ngay thu hogch va thd tré lai ca giong 10 g

Dién tich béo tai tugng dugc tinh
toan cho md hinh RAS néu trén dua theo két
qua nghién ctru cua 02 thi nghiém: (1) can
bang vét chat dinh dudng trong RAS nubi
c4 tré vang (Nguyén Thi Hong Nho va cs.,
2020) va (2) hiéu qua xt ly nude thai nudi
ca tré vang tham canh bang hé thdng thuc
vat thuy sinh (Nguyén Thi Hong Nho va cs.,
2021). 02 thi nghiém nay dugc thyc hién
trong nha va bd tri hoan hoan ngiu nhién
trong RAS nudi ca tré vang. Cau phan cua
RAS thi nghiém bao gém: bé nuéi cé thé
tich 100 L, bé lang 30 L, bé chira 60 L va bé
loc sinh hoc gi4 thé chuyén dong 70 L. Bé
loc sinh hoc st dung gia thé nhua RK-Plast
(c6 dién tich riéng bé mat 750 m?/m?3) véi
tong dién tich bé mat gia thé 1a 30 m? (40 L
gi4 thé). Hé thong tudn hoan duoc van hanh
truée khi b tri thi nghiém 15 ngay dé tao
dong vi khuan nitrate hoa trong hé théng loc
sinh hoc. C4 duge cho dn theo nhu cau 2
lan/ngay bang thirc an cong nghiép c6 41%
protein.

(1) Thi nghiém cén bang vat chat
dinh dudng trong RAS nudi céd tré vang
(Nguyén Thi Hong Nho va cs., 2020): Thi
nghiém dugc b tri hoan toan ngiu nhién
trong hé thong nudi tuan hoan nudc véi mat
d6 nuoi 100 con/100 L, 4 nghi¢m thurc (NT)
¢4 co trong luong khac nhau gdm NT1: ca
6 trong lugng trung binh 10 g/con, NT2: ca
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¢ trong lugng trung binh 30 g/con, NT3: c&
c6 trong luong trung binh 70 g/con va NT4:
c4 co trong lwong trung binh 100 g/con, mdi
nghiém thuc dugc lap lai 03 lan, va thoi
gian thi nghiém Ia 15 ngay. NaHCO3 dugc
b6 sung khi pH giam dé duy tri pH trong
khoang 7,5 - 8,5.

Thu mau: (i) Cac yéu to dau vao:
nude cap, ca gidng, thire an, miu nudc dau
vao dugc thu trude luc b tri thi nghiém, thu
ngiu nhién 30 con/bé dé can khdi luong va
do chiéu dai timg con. Luong thirc dn cho
an duoc ghi nhin hing ngay; (ii) Cac yéu to
dau ra: phén ca, ca thu hoach, vat chét lo
limg, nudc, vi sinh vat, that thoat. Sau 15
ngay ca thu hoach, phan duoc thu phan tich
va téng mau nude duoc thu hoach tai bé
nudi, bé léng, bé chtra va bé loc, riéng mau
phan dugc thu lién tuc mdi ngay va trir lanh
dé phan tich. Phan c4 dugc thu bang phuong
phap ling tai bé ling. Ca chét cua cac
nghiém thirc dugc can khéi luong va cong
vao khéi lugng téng cia ca thu hoach.

Trong subt thoi gian thuc hién thi
nghiém khong thay nudc, cac chi tiéu moi
truong nhu: nhiét do, DO, CO,, TAN, d6
kiém, TSS, N-NOz, N-NOz" P-PO.*, TP va
TN duoc do & bé nudi vao dau va cudi thi
nghiém. pH duoc do 1 tudn/lan. Nhiét do
dugc do bang nhiét ké thuy ngan. pH do
bang thiét bi do pH cam tay hiéu HANA.
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Céc chi tiéu moi truong nudc con lai dugc
thu va phan tich theo American Public
Health Association va cs. (1995).

Céc chi tiéu phan tich mau c4, mau
phan, mau thirc dn gdm: nito (N) va vt chat
kho (DM). Tong vat chat dinh dudng trong
thirc 4n cho ca an duoc chuyén hoa & cac
dang: tich lily trong co thé ca giup ca sinh
trudng va phat trién, mot phﬁn duoc thai ra
ngoai qua phan va nudc tiéu, mot phan duoc
vi khuan sir dung va bay hoi. Cac chi tiéu N
va DM dugc phan tich theo American
Public Health Association va cs. (1995).

(2) Thi nghiém hiéu qua xt ly nudc
thai nudi ca tré vang thAm canh bing hé
thong thyc vat thiy sinh (Nguyén Thi Hong
Nho va cs., 2021): thi nghiém dugc thuc
hién trong nha va duogc bd tri hoan toan
ngiu nhién trong hé thong nuéi ca tré vang
tudn hoan nudc véi mat do nudi 70
con/100L va ca co trong lugng trung binh
60g/con, vé&i 4 nghiém thirc (NT) trong
thuc vat khac nhau gém NTI: tréng béo tai
tuong (Pistia stratiotes), NT2: trong béo
tam (Lemna minor), NT3: trong béo nhat
(Limnobium laevigatum) va NT4: dbi
chung (khong trong thyc vat), mdi nghiém
thirc dwoc lap lai 03 1an va thoi gian thi
nghiém 1a 15 ngay. Hé thong trong thuc vat
gdém 03 méang nhua 35 x 40 x 20 cm duoc
ndi véi nhau va ndi véi RAS nudi cé tré.
Nudc dau vao cia hé thong trong thuc vat
duoc dan tir bé loc sinh hoc va nuée dau ra
dugc dua dén bé nudi. Thyuc vat duoc trong
hét dién tich ctia ca 03 mang trong thyc vat
cho mdi nghiém thirc. Thi nghiém dugc bd
tri hé thong dén led chiéu sang dé bd sung
anh sang cho thyc vat phat trién. NaHCO3
dugc bo sung khi pH giam & nghiém thirc
d6i ching dé duy tri pH trong khoang 7,0 -
8,5.

Céc yéu té nhiét do DO, pH, COy,
TAN, d¢ kiém, TSS, COD, N-NO2", N-NO;,
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P-PO,%, TN va TP duoc thu 5 ngay/lan &
dau ra cua hé thong trong thuc vat. Nhiét do
dugc do bang nhiét ké thuy ngan. pH do
bang thiét bi do pH HANA. Céc chi tiéu moi
trudng nudce con lai duge thu va phan tich
theo American Public Health Association
va cs. (1995).

Trong qué trinh thi nghiém, theo ddi
va loai bo thuc vat bi chét ra khoi hé thong
méng trong thuc vat.

2.2. C4c chi tiéu va cbng thac tinh

- Lugng chat thai cua 1 kg c& tré vang
(6 cac ¢d ca 10, 30, 70 va 100 g/con) trong
1 ngay duoc tinh toan dya trén thi nghiém
can bang vat chit dinh dudng.

Waau ra = Waau vao
Wtes. T

Trong d6: W (waste) 1a lwong chat
thai (COD/TAN/NO;/NOs7... )do 1 kgca
thai ra trong 1 ngay

Wdéu vao,Wdéu ra. hIO'ng Chét thél déu
vao/dau ra caa thi nghiém (mg/L);

Wt (weight): trong lugng cé thi
nghiém (kg);

T: Thoi gian thi nghiém (ngay).

- Cé4c chi tiéu duogc tinh toan dua trén
két qua thi nghiém hiéu qua xir Iy nudc thai
nudi ca tré vang tham canh bang hé thong
thuc vat thuy sinh.

W (mg/L) =

+ Hiéu sudt xir 1y cac chét thai ciia
thuc vat thuy sinh:
Hiéu xudt x ly chat thai (%)
Co-C
=2 _T4100
Co

+ Kha nang xur 1y chét thai cia 1 m?
beo tai tuong trong 1 ngay:
Wheo xir Iy dwge (Mg/L)
_ Cnrdsi chitrng ~ CNTbeo tai twong
T.S

Trong do:

Nguyén Thi Hong Nho va cs.
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W beo xir Iy duge: LUIQNE chat thai cua 1
m?2 béo tai twgng c6 kha ning xr 1y trong 1
ngay;

C: Nong d6 chat thai (mg/L);

o: Thoi diém b tri thi nghiém;

T: thoi gian thi nghiém (ngay);

S: Dién tich beo tai tugng thi nghiém
(m?).

- Dién tich béo tai tugng can thiét cho
hé thong tuan hoan nudi ca tré dugc tinh
todn dua trén tong luong chat thai ctia ca ¢
04 bé nudi moi ngay va kha nang xt 1y chat
thai cua béo tai tugng sao cho nguoi nudi co
thé xtr Iy chat thai dat yéu cau chat thai theo
quy dinh cia co quan nha nudc c6 tham
quyén.

Wes - Wop
Wheo xit 1y dwoc

Trong d6: Skeo: Dién tich béo tai
tugng co6 kha nang xu ly chat thai trong
RAS (m?);

Wes: Lugng chit thai cua ca trong
RAS mbi ngay (mg/L);

Wop: Lugng chat thai dugc thai theo
quy dinh cta co quan nha nudc (mg/L);

Sbeo =

Wheo xir Iy duoe : lrong chat thai 1 m? béo
tai tuong c6 kha xir Iy duogc trong 1 ngay
(mg/L).

2.3. Phuong phap xir 1y s6 liéu

S6 liéu dugc tinh trung binh + do léch
chuan. Su khac biét théng ké giira cac
nghiém thirc dugc phan tich bang ANOVA
mot nhan t6, véi phép kiém dinh Duncan sir
dung phan mém SPSS 20.0 khi p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Luwong chit thai trong h¢ théng tuin
hoan

Luogng chét thai clia c4 ting dan theo
kich ¢ ca tir 10 g dén 100 g va khéc biét
¢6 y nghia thong ké & cac chi tieu COD,
TAN, N-NOz*, P-PO* va TN (Bang 2).
Nguyén nhan la do ca co6 kich c& cang cao
thi luong thic dn cung cdp cho hé thdng
cang nhiéu, trong khi d6 ca chi tich Iy dugc
mdt luong rét thap, 1an luot 12 42,65; 35,62;
33,02 va 28,61% ¢ cac ¢d ca 10, 30,70,100
g/con va thai ra mdi trudng ting dan theo
trong lugng cé, lan lugt 14 37,22% (c& ¢4 10
g/con) va 38,37% (cd ca 100 g/con) ¢ dang
dam hoa tan va 14,71% (cd ca 10 g/con) va
30,97% (cd ca 100 g/con) dam dang khong
hoa tan (Nguyén Thi Hong Nho va cs.,
2020).

Bing 2. Luong chét thai ¢ timg giai doan phat trién cua cé tré vang nudi trong hé théng tuan hoan
trong 15 ngay (Trung binh + D¢ 1éch chuén)

Y in Cd ca (g/con)

Chi ticu 10 30 70 100
COD (mg/L) 2.93 + 0,467 7,06 + 083" 10,0 £ 0.80° 12.4 + 0.80°
TAN (mg/L) 0,24 +0,01¢ 0,43 +0,02° 0,69 + 0,01¢ 0,89 + 0,03¢
N-NOs- (mg/L) 5,03 + 0,01° 7,26 +0,10° 7.87 +0,15¢ 8,20 + 0,04¢
TN (mg/L) 10,44 +0,12° 12,26+ 0,300 13,58 + 0,40° 14,68 + 0,19¢
P-PO,* (mg/L) 0,05 + 0,04 1,22 +0,03° 1,31 +0,01° 1,77 +0,01¢
TP (mg/L) 3,24 + 0,33 6,41 + 1,00° 11,11 + 1.36° 1121 + 2,22¢

a.b.c.d: C4c gid trj trong cling mgt hang c6 céc ky ti giong nhau thi khac biér khdng c6 y nghia thong ké
(p > 0,05)
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3.2. Kha niing xir Iy chét thai khi nudi ca
tré vang ciia mot s6 loai thue vat thiy
sinh

Trong qud trinh thi nghiém, nhiét 46
trung binh gitra cc nghiém thirc dao dong
trong khoang 27,63 + 0,95°C. Hé théng nudi
dugc suc khi lién tuc nén ham lugng oxy
hoa tan lu6én dugc duy tri > 2 mg/L; ham
luong oxy nay sé€ gilp hoat déng cua vi
khuan phét trién binh thuong. Bén canh do,
ham luong CO; ciing giam bot mot phan
nho qua trinh suc khi & bé loc sinh hoc. pH

va do kiém tang dén ngay thu 10 & cac NT
trong thuc vat. Ham luong N-NOs, COD,
P-PO,* giam ¢ ngay thir 10 va tang lai vao
ngay thi 15 (Nguyén Thi Hong Nho va cs.,
2021). Nguyén nhan la do sau 10 ngay thi
nghiém, thyuc vat trong hé thong thi nghiém
bat dau chét tr tr, do vay sau 10 ngay thi
hiéu qua xur 1y giam. Két qua nghién ciu
cho thay sau 10 ngay thi nghiém, béo tai
tugng c6 kha nang xur ly chat thai trong
RAS nudi ca tré vang tét hon béo tim va
béo nhat (Bang 3).

Bing 3. Hiéu suét xir 1y cac chat thai ctia thuc vat thuy sinh trong hé thdng tudn hoan sau 10 ngay thi
nghiém (Trung binh + D 1&ch chuan)

Loai thyc vat thuy sinh

Chi ticu Béo tai tugng Béo tam Béo nhat
COD (%) 34,28 + 14,88 10,23 +7,43 17,01 +£7,79
TAN (%) 40,70 + 24,44 - 17,06 + 28,07
N-NOs (%) 46,70 + 16,29 45,02 + 8,19 32,19 £5,20
TN (%) 39,92 + 19,05 44,79 + 7,45 28,09 £ 7,47
P-POs* (%) 24,56 +17,24 13,80 + 6,66 -
TP (%) 9,16 + 13,29 - .

“-“nong dg cdc chat thai trong hé thong tang sau 10 ngay thi nghiém, thiec vt khéng xir Iy dwoc

Két qua nghién ciu nay ciing phu
hop véi nghién ctiru cua Truong Thi Nga va
cs. (2007) va Tran Thi Lam Khoa va cs.
(2013). Cac nghién ctu cho thay béo tai
twong (P. stratiotes) va béo tai chuot (S.
cucullata) ¢ kha nang xt ly tot nudc thai
tur hoat dong chan nudi gia stic (Truong Thi
Nga va cs., 2007). Béo tai tugng (P.
tratiotes) c6 hiéu qua xt ly tot nhat va 6n
dinh théng qua su hip thu dang ké lam
lugng dam TAN, NOs, va TN trong nudc
thai; véi do che phi 25% bé mat nuéce thai
c6 hiéu qua cao trong viéc xur ly cac thanh
phan dinh dudng trong nudc thai tir a0 nudi
ca tra tham canh, gitp giam 66,7% COD;
60,1%TAN; 63,8% PO,*; 88,4% NOs;
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83,7 % TN; va 70,4% PO,* (Tran Thi Lam
Khoa va cs., 2013).

Béo tai tugng c6 kha nang lam giam
34,28+14,88 %COD, 40,70+24,44 %TAN,
46,70+16,29 % N-NOs™ va 24,56+17,24 %
P-PO.* trong RAS sau 10 ngay thi nghiém
(Bang 4). Cac nghién ctru cho thdy rang béo
luc binh, béo tai tuwgng, rau ma mo
(pennywort), va c4c cay noi 1on co thé dugc
str dung trong cac hé théng xir 1y nitrate hoa
hoic khir nito bang cach cho phép nudc trd
thanh ky khi. Lugng nitrate khong duogc thuc
vat hip thu thi nhanh chéng khuéch tan vao
phéan 16n nude, chung c6 thé bi khir nito (Reed
va cs.,, 1988; Tchobanolous va Burton,
1991).

Nguyén Thi Hong Nho va cs.
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Bing 4. Kha nang xir 1y cac chét thai ctia béo tai tugng trong hé thong tuin hoan nudi ca tré vang sau
10 ngay (Trung binh + D 1éch chuan)

L a N‘ghié.m thire Nghiém thirc ddi Hiéu xuat xir [y K,hé n‘éng ?(ir 1y chat thai
Chi ti€u beo tai tugng himg (mg/L) (%) cta beo tai tugng sau 10
(mg/L) e e ngay (mg/L)
COoD 6,10 £ 1,40 21,5+1,40 34,28 + 14,88 15,33+ 0,25
TAN 0,26 + 0,03 0,75+0,28 40,70 £24,44 0,49+0,29
N-NOsz 17,63 £4,73 43,70 + 3,93 46,70 + 16,29 26,08 + 5,06
TN 21,45+ 6,83 49,02 + 3,29 39,92 + 19,05 27,57 +£6,78
P-POs* 3,38+ 0,33 8,34 £ 0,29 24,56 17,24 4,96 £ 0,40
TP 494 +1,52 8,79 +1,46 9,16 £ 13,29 3,85+1,96
Béng 4 ciing cho thay sau 10 ngay thi DPé RAS van hanh lién tuc, tai mot
nghié€m, béo tai tugng cd kha nang loai bo thoi diém bat ky trong hé théng nudi luén

15,33+0,25mg/L COD, 26,08+5,06 mg/L  ¢0 04 lira c4 c6 kich & khéc nhau. Khi thu
N-NOs', 4,96 + 0,40 mg/L P-PO.*, 27,57 hoach lira c4 16n nhat ciing 14 thoi diém tha
6,78 mg/L TN va 3,85 + 1,96 mg/L TP. So cé giong vao bé mai thu hoach. Viéc thu

vGi nghién ctu cia Henry - Silva va hoach va tha nudi xoay vong mdi thang 01
Camargo (2006) vé& kha ning xir 1y nudce be nuoi gitp duy tri mot luong ca nhat dinh
thai ao nudi ca ro phi cua béo tai tuwong dam bdo cho vi¢c tinh toan va thiét ké hé
(Pistia stratiotes) trong 14 tudn cho thay thong loc sinh hoc trong RAS hoat dong
chung c6 kha ning loai bé dwoc 0,15 mg/L ding cong suat va on dinh trong suot qua
TN, 62,4 mg/L TP, 23,6 mg/L N-NO;" thi trinh nuéi. Lugng chat thai hang ngay cua
kha ning loai b6 N-NO3 va TN cuia béo tai ca tré vang nuoi trong RAS dugc trinh bay
tugng & thi nghiém nay 1a kha tot. 0 Bang 5.

3.3. Dién tich béo tai twong cin thiét
trong RAS nuébi ca tré vang
Bing 5. Luong chit thai trung binh mdi ngay ciia hé théng tuan hoan nudi c4 tré vang
(4 m® nudc nudi)
Cd cé (g/con)

Chi tiéu 10 30 70 100 Tong
Mat do (con/m3) 1.000 875 786 750
Sinh khéi (kg) 10,00 26,25 55,02 75,00 166,27
COD (mg/L) 1,96 4,07 5,25 6,23 17,51
TAN (mg/L) 0,16 0,25 0,36 0,45 1,22
N-NOs (mg/L) 3,97 3,18 4,13 4,12 16,40
TN (mg/L) 6,99 7,07 7,13 7,37 28,55
P-PO4*(mg/L) 0,64 0,70 0,69 0,89 2,92
TP (mg/L) 2,17 3,69 5,83 5,63 17,32
Bang 5 cho thay binh quan mdi ngay lau dai, lugng chat thai trong RAS s& ting
RAS nudi ¢4 tré vang véi thé tich 4 m® nuéce rat cao. Néu nude thai chira ham lugng NO3
nudi cin tiéu tén 17,51 mg/L oxy cho qua va PO4* cao duoc thai tryc tiép ra kénh rach
trinh phan huy vat chat hitu co. Lugng chat c6 thé s& gay 6 nhiém méi truong va ngudn
thai mdi ngay trong RAS 1a 16,40 mg/L N- nudce su dung cho sinh hoat, ham luong N-

NOs’, 2,92 mg/L P-PO.*, 28,55 mg/L TN NO; va P-PO;* cao trong méi trudng nudc
va 17,32 mg/L TP. Néu khong c6 bién phap s& kich thich sy phat trién qua murc cia tao
xir 1 cac chét thai nay thi qua qué trinh nuéi (hién tuong nd hoa cla tdo) trong thiy vuc
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va tién trinh phan hiy tio s& 1am cho méi
truong nude bi 6 nhidm, thiéu oxy cung cap
cho hoat dong ho hap trong thuy vuec.

Binh quin mdi ngay 1 m? béo tai
tugng co6 kha nang xt ly 3,65 mg/L COD,
0,12 mg/L TAN, 6,21 mg/L N-NOs, 1,18
mg/L P-PO*, 6,56 mg/LTN va 0,92 mg/L
TP (Bang 6). Tai Viét Nam hi¢n chua c6 cac

van ban quy dinh cu thé cac tiéu chuin nude
thai cho nuéi trong thily san. Do véy, dua
vao mot sb quy chuan Viét Nam vé co s&
nudi cé tra, nuéc thai cong nghiép va chat
luwong nudc mat cua B Nong nghiép va phat
trién nong thon va Bo Tai nguyén moi
trudng dé tinh duoc dién tich béo tai tuong
can thiét cho RAS nudi ca tré vang.

Bing 6. Dién tich béo tai twgng can thiét dé xir Iy nudc thai trong hé thong tuan hoan nudi ci tré vang
(4 m® nude nudi)

Kh? nang xu ly Tiéu chudn  Dién tich béo
AR chat thai cta 1 DAY . X S
Chi tiéu PR nude thai ra  tai tugng can Ghi chd
m? beo tai N . Sy
X bén ngoai thiét (m?)
tugng/ngay
COD (mg/L) 3,65 < 150 0 QCVNO02-20:2014/BNNPTNT
TAN (mg/L) 0,12 1 1,85 QCVN 38:2011/BTNMT
N-NOs™ (mg/L) 6,21 5-15 0,23-1,84  QCVN 08-MT:2015/BTNMT
TN (mg/L) 6,56 20 - 40 0-1,30 QCVN 40:2011/BTNMT
P-PO4*(mg/L) 1,18 0,2-05 2,05-2,30 QCVN 08-MT:2015/BTNMT
TP (mg/L) 0,92 4-6 12,36 - 14,55 QCVN 40:2011/BTNMT

Két qua nghién ctru cho thdy lugng
TP trong nudc duge thuc vat hép thu thép
hon P-PO,* (Bang 6). Phét pho (lan) 1a
nguyén t6 dinh dudng can thiét cho sinh
truéng va phat trién cua thuc vat. Lan tong
s6 (TP) trong nudc bao gdm cac dang lan
hitu co va lan vo co hoa tan va khong hoa
tan. Thyc vat chi hép thu duoc 1an hiru co
hoa tan va lan vO6 co hoa tan
(orthophosphate — HoPOs, HPO4* va PO,
), viéc hap thy HoPOs, HPO,? va PO4% cua
thuc vat phu thudc vao pH ciia moi truong
(Street va Kidder, 1989). Viéc loai bé phét
pho trong cac hé théng xtr Iy cht thai chu
yéu lado su hép thu cta thue vat, sy c6 dinh
vi sinh vat v&i cdc manh vun thuc vat, hép
thu cac tram tich day va két tu trong cot
nudce. Viée loai bo vinh vién khoi hé thong
chi c¢6 thé duoc thuc hién bﬁng cach thu
hoach thuc vat va loai bo trim tich (WPCF,
1990 - Trich boi Hastie, 1992).

Két qua nghién ctru cho thay dién tich
thuc vat can thiét dé xu Iy luong TP 1a rat
cao (12,36 - 14,55 m?) so v&i thé tich 4 m®
nudc nudi. Bén canh do, viéc loai bo TP
hoan toan ra khéi moi truong nude khong
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chi phu thudc vao viéc hép thu cua thuc vit.
Do d6 dién tich béo tai tuong can thiét dé
xir Iy cac chét thai cia RAS nudi ¢4 tré vang
(4 m® nudc nuodi) 1a 1,30 - 2,30 m?. Theo
Nguyén Thi Hong Nho va cs. (Dt liéu chwa
cong bd), trong thoi gian 15 ngay, 2 m? béo
tai tugng c6 kha nang lam giam 16,53%
COD, 64,27% TAN, 70,37% NOs", 27,80%
PO4*, 10,79% TN va 31,51% TP cua mo
hinh RAS nudi cé tré vang c6 thé tich nuéi
4 m3 (1 m¥bé nudi) thi dién tich béo tai
tuong duoc tinh toan trong két qua nghién
ctru nay la phu hop.

4. KET LUAN VA KIEN NGHI

Ca tré vang (Clarias macrocephalus)
nudi trong RAS c6 thé tich 4 m? nuée nudi,
04 ¢& c4 & 04 bé nudi (1 m3/bé nudi, xen k&
mdi thang thu hoach va tha méi vao 01 bé)
& mat d6 1000 con/m? c6 kha ning thai 1an
luot 1a 17,51 mg/L COD, 1,22 mg/L TAN,
16,40 mg/L N-NOs, 2,92 mg/L P-PO4*,
28,55 mg/L TN va 17,32 mg/L TP mbi
ngay.

Beo tai tugng (Pistia stratiotes) co
kha nang xur 1y tot cac chat thai trong RAS

Nguyén Thi Hong Nho va cs.
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trong 10 ngay dau thi nghiém. Beéo tai
tuong c6 kha nang lam giam 34,28% COD,
40,70% TAN, 46,70% N-NO3z 24,56 % P-
PO.*, 39,92%TN va 9,16% TP trong nudc
thai so v&i nong do ban dau.

Binh quan mdi ngay 1 m? béo tai
tuong cd kha nang xu ly 3,65 mg/L COD,
0,12 mg/L TAN, 6,21 mg/L N-NOgs, 6,56
mg/L TN, 1,18 mg/L P-PO.* va 0,92 mg/L
TP.

Dién tich beo tai tugng can thiét dé
xtr Iy chét thai trong RAS nudi ¢4 tré vang
(mat do nudi 1.000 con/m?, tai mot thoi
diém bét ky luon c6 04 c& ca & 4 bé nudi) 1a
1,30 - 2,30 m%4 m? thé tich nudc nuéi.
LOI CAM ON

Nghién ctru nay dugc tai trg bdi Dy
an Nang cip Truong Pai hoc Cin Tho
VN14-P6 bang ngudén vén vay ODA tir
Chinh pha Nhéat Ban.
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