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TOM TAT

Nghién citu duoc thuc hién nham déanh gia hiéu qua cuia cac chu ky 1t suc
khi khdc nhau & bé loc sinh hoc trong hé thé'ng tuan hoan lén chat lwong
nieGe, tang trieong va ty 16 song ciia heon dong. Thi nghiém diege tién hanh
voi ba nghiém thiec (NT): NT1, suc khi lién tuc 24 gio; NT2, suc khi 1 gio
— nghi 1 gio; NT3, suc khi 2 gio:— nghi 2 gio; méi NT Ip lai ba lan. Két
qua thi nghiém cho thay NT2 mang lai hiéu qud 16i wu, dam bdo oxy cho
hoat dong cua vi sinh vat va giam chi phi vdn hanh. Thuc nghiém nudi
ung dung NT2, mdt do 350 con/m? (10,02+0,01 g/con). Sau 8 thang nuoi,
lwon dat khoi heong 210,46+7,44 glcon, ty 1é song 74,8+4,7% va ndng
sudt 137,9+13,6 kg/m*. Loi nhudn khd cao 3,47 triéu dong/m? 1) sudt loi
nhudn 26,7%. Viéc ap dung chu ky suc khi 1 gio— nghi I gio givip giam
50% chz phi dién, chz con 8,1% tong chi phi (khéng dp dung 15,1%). Cac
Yéu t6 méi fruong on dinh khéng gay danh huong tiéu cuc dén sinh truong
va hiéu sudt nuéi, qua dé ndng cao hiéu qua san xudt.

Tir khéa: Chu ky suc khi, hé théng tuan hodn (RAS), lwon dong
(Monopterus albus)

ABSTRACT

This study assessed the effects of different aeration-off cycles in the
biofilter of a recirculating aquaculture system (RAS) on water quality,
growth, and survival of Asian swamp eel. Three treatments were
applied: continuous aeration (T1), 1 h on—1 h off (T2), and 2 h on-2 h
off (T3), each with three replicates. T2 provided the best performance
by maintaining sufficient oxygen for microbial activity while reducing
operating costs. In the grow-out trial using T2 at a stocking density of
350 ind./m? (10.02£0.01 g/ind.). After eight months of culture, eels
reached an average body weight of 210.46+7.44 g/ind, with 74.8+4.7%
survival and 137.9+13.6 kg/m? yield. Economic analysis showed a profit
of 3.47 million VND/m? and a 26.7% profit margin. The application of
a I hour on - 1 hour off aeration regime reduced electricity costs by
50%, accounting for only 8.1% of total production costs, compared with
15.1% in the non-applied system. Environmental parameters remained
stable and did not exert negative effects on growth performance or
culture efficiency, thereby improving overall production efficiency.

Keywords: Asian swamp eel (Monopterus albus), aeration cycle,
recirculating aquaculture system (RAS)
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1. GIOI THIEU

Luon ddng (Monopterus albus) 1a loai thity san
nude ngot phan bd rong tai cac thiy vuc ndi dia, co
gia tri kinh té va dinh dudng cao nhd chira ham
luong 16n protein, lipid, khoang chat, vitamin va cac
nguyén td vi lugng. Tai Pdng bang song Ciru Long
(DBSCL), noi ¢6 h¢ sinh thai thuy vuc da dang va
giau tiém nang nudi trong thuy san, nghé nubi lwon
dang phat trién manh ¢ nhiéu dia phuong nhu An
Giang, Pong Thap, Can Tho, Hau Giang, Vinh
Long va Tay Ninh (Nghia, 2010). Cac m6 hinh nu6i
lwon phd bién hién nay gom nudi khong bun trong
bé xi ming, bé 16t bat, thung nhuya,... trong d6 bé 16t
bat duoc 4p dung rong rii nhit (Nhan va ctv., 2020).
Nubi trong thuy san néi chung va nudi lwon noéi
riéng da tro thanh nganh kinh t& mai nhon, dong gop
dang ké vao sy phat trién kinh t& — xa hoi cua
DPBSCL va ca nuée (Tridu va ctv., 2024). Hién nay,
dién tich nuoi luon tai DPBSCL khong ngirng dugc
mo rong, kéo theo nhu cau str dung nude ngiy cang
tang; viéc xay dung mo hinh nuéi vira dam bao hi¢u
qua kinh té vira giam thiéu 6 nhiém méi truong doi
hoi ap dung cac tién bo k¥ thuét, dac biét trong khau
xur ly va tai st dung nudc. Mot trong nhitng xu
huéng tiém ning 1a Gng dung hé thdng nudi tudn
hoan (Recirculating Aquaculture System (RAS)),
cho phep tai sir dung nudce cap, giam xa thai va duy
tri chét lwong moéi truong nudi on dinh. Trong RAS,
hé thong suc khi lién tuc dong vai trd then chét, tao
diéu kién cho vi sinh vét phan giai amoniac (NHs)
thanh nitrat (NOs") it ddc, gop phan duy tri moi
truong song an toan cho vt nudi. Tuy nhién, viée
duy tri suc khi lién tuc cho bé loc sinh hoc lam gia
tang dang ké chi phi dién nang. Tir thyc tién trén,
nghién ctru nay dugc thuc hién nham déanh gi tac
dong cua cac chu ky tt suc khi den ham luong oxy
hoa tan, tang truong va ty 1¢ song ctia luon dong
Két qua nghién ctru gop phan xac dinh chu ky tat suc
khi t6i wu, vira duy tri hiéu qua nudi, vira giam chi
phi van hanh hé théng.

2. PHUONG PHAP NGHIEN CUU

2.1. Péi tuwgng nghién ciru

Luon ddng (Monopterus albus) dugc nudi trong
h¢ théng tuan hoan (RAS) tir lwon gibng
(10,02£0,01 g/con) dén Iuwon thwong phim
(210,46+7,44 g/con).

2.2. Thoi gian va dia diém nghién ctru

Nghién ctru dugce thuc hién tir thang 07/2024 dén
thang 4/2025. Pia diém trién khai thi nghiém khao
st bién dong ham lugng oxy hoa tan & cac chu ky
tat suc khi khac nhau trong hé théng RAS duoc thuc
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hién tai trai san xuat giébng Phu Thir, phuong Cai
Ring, thanh phd Can Tho. Dia diém trién khai thyc
nghiém nudi lwon thuong pham tmg dung chu ky tat
suc khi hiéu qua trong hé théng RAS duoc thuc hién
tai phuong Thuong Lac va phudng Hong Ngu, tinh
Ddng Thap.
2.3. Phwong phap nghién ciru
2.3.1. Khao sat bién dong ham lwong oxy hoa
tan & cdc chu ky tat suc khi khac nhau
trong hé thong tudn hoan

» Chudn bi hé thcfng thi nghiém

Hé thong tuan hoan dugc thiét ké bao gdom hai
thanh phan chinh: bé loc tuan hoan (loc gia thé
chuyén dong (Moving bed biofilm reactor)) va bé
nudi. Bé loc tudn hoan dugc cu tao boi 5 ngan chirc
ning, bao gdm: (i) ngan thu nudc — can (thé tich 500
lit), (11) ba ngin lang (ngdn ling 1, 2 va 3, mdi ngan
¢6 thé tich 500 lit, st dung gia the 1a ludi lan va xop
Jimax) nhidm loai bo chét thai rin (phan lwon va vat
chat lo limg) va (iii) ngan loc sinh hoc dé chuyén
héa TAN thanh nitrate. Nudc tir bé nuoi chay vé
ngan thu cin, sau d6 chuyén qua ngan ling 1 bang
may bom chim (150 W). Nudc tiép tuc chay qua
ngan léng 2 va 3 nh¢ su chénh 1éch ¢cot nudce, trude
khi di vao ngan loc sinh hoc. Ngan loc sinh hoc cé
thé tich 2.000 L (1,3 m x 1,3 m x 1,2 m), chtra 800
L gi4 thé nhya Kaldnes (dién tich bé mat 750 — 800
m?*/m?). Mot may suc khi (1 HP) duoc 1ap dat nham
khudy dao gia thé, cung cip oxy hoa tan, ddng thoi
lam giam ham lugng CO: trong nudc. Muc nudc
trong ngan loc sinh hoc dugc duy tri cao hon so véi
bé nudi tir 0,5 dén 0,8 m dé dam bao sy luu thong
nudc. Nude sau khi duge xur 1i qua hé théng loc duoc
cép lai vao bé nudi. Nude duoc tudn hoan lién tuc
trong sudt vu nudi.

Bé nuoi duoc ché tao béng vat li¢u composite,
b6 tri thanh cum 3 bé, dién tich 6 mz/bé 2mx3m
x 0,5 m). Mdi be co hé thdng cap thoat nude dbi
xtng 6 hai dau dng cap nudc c6 duong kinh 27 mm,
trong khi 6ng thoat (90 mm) dat & day va nbi truc
tiép voi ngdn thu chét thai ran. Phia trén h¢ thong
nudi duge che phii bang mai ton nham han ché anh
sang tryc tiép va on dinh nhiét d6 nudc trong qua
trinh nudi. Trude khi tién hanh khao sat sy bién dong
clia oxy, hé théng can duoc khoi dong va van hanh
6on dinh (pH tir 7 dén 8, oxy hoa tan > 5mg/L, TAN
va N-NO> < 0,8 mg/L) trong it nhit ba tuan. Trong
giai doan nay, nudc dugc cip day vao bé loc va tién
hanh suc khi nham tao diéu kién cho gia thé hat nhya
chuyén dong lién tyc, gitip hinh thanh moi trudng
thudn loi cho vi sinh vat phat trién. Dinh dudng dugc
b6 sung bang cach bon 15 gam NH4Cl va 7,5 gam
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NaNO: cho m&i mét khdi thé tich nudc, nham thac
day su phat trién cta vi khuan nitrate hoa. D6 pH
ctia nude duge duy tri 6n dinh trong khoang tir 7 dén
8. Sau 5 - 7 ngay, ham lugng TAN va N-NO; dugc
kiém tra, néu ca hai déu & mirc thap (dudi 0,8 mg/L),
hoa chit dugc bo sung thém vai lidu lugng nhu ban
déu va viéc kiém tra tiép tuc duoc lap lai sau mdi 24
gio. Hé thong loc duge xem la sin sang hoat dong
khi ham lugng TAN va N-NO» van duy tri ¢ mirc
thdp dudi 0,8 mg/L trong vong 24 gio sau khi bd
sung dinh dudng.

> B6 tri thi nghiém

Thi nghiém dugc bd tri hoan toan ngau nhién véi
3 nghiém thirc (NT) khac nhau vé ché d6 suc khi,
mdi nghiém thire 13p lai 3 1an. Cu thé: nghiém thic
1 (NT1), suc khi lién tuc 24 gio; nghiém thuc 2
(NT2), suc khi 1 gio — nghi 1 gio; nghiém thic 3
(NT3), suc khi 2 gio — nghi 2 gio. Thi nghiém duoc
Ngan lang 1

Ngan lang 2
Ngan lang 3

May bom

Bé& nubi 2

Bé nudi 1
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tién hanh trong thoi gian 24 gid cho mdi nghiém
thirc, tai thoi diém chua tha luon giéng nham loai
trir anh hudng cua yéu tb sinh hoc dén céc chi tiéu
theo doi.

> Phuwong phdp thu s6 liéu

Ham lugng oxy hoa tan (DO) duoc xac dinh tai
ngan loc sinh hoc bang may do HANNA vao luc 7
gid sang va 14 gio chiéu dé danh gia su bién dong
DO ¢ nghiém thic 1. Pbi véi nghiém thirc 2 va
nghiém thirc 3, DO dugc do tai bon thoi diém: trudc
khi tit suc khi, gitta giai doan tat suc khi, trude khi
m¢ suc khi va gitta giai doan suc khi hoat dong. Cac
yéu té méi truong khac nhu nhiét d6 va pH duoc do
bang miay HANNA. Ham luong TAN va N-NOy
duoc xac dinh béng bd test nhanh SERA. Cac chi
tiéu nay duoc theo doi dinh ky 2 lan/ngay vao luc 7
gio va 14 gio.

Ngan thu nuwdéc (can)

Ngan loc sinh hoc (cdp nwoc)

Bé nudi 3

1
|
e

/
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Hinh 1. So d6 hé thong RAS thi nghiém

2.3.2. Thye nghiém nuoi lwon thwong pham g
dw?g chu ky tat suc khi hiéu qua trong hé
thong RAS

» Chudn bi hé théng nuoi

Dua trén két qua khao sat sy bién dong néng do
oxy hoa tan & cac chu ky tat suc khi khac nhau trong
hé théng tudn hoan (muc 2.3.1), thuc nghiém duogc
thyc hién voi chu ky suc khi 1 gio — nghi 1 gio
(NT2). bay la chu ky suc khi dugc danh gia 1a hi¢u
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qua trong hé thong RAS thong qua cac két qua khao
sat. Cong tac hen gio bat/tat ty dong KG316T-II
hiéu Timer xudt x{t tir Trung Quéc di duoc str dung,
cai dat chu ky bat 1 gio — tat 1 gid cho may suc khi.
Thyc nghiém dugc thyc hién tai ba hd nuéi luon &
phuong Hong Ngu, tinh Dong Théap. Hé thong thuc
nghiém nudi luon, bao gdm dién tich, cu truc va
c4c thanh phan ciu tao hé thdng, ciing nhu cong tac
chuan bi va lap dat, dugc thyc hién tuong ty nhu &
thi nghiém 1.
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Tha giong, cham soc quan 1y hé thong nudi

Luon duoc tha nudi véi mat d6 350 con/m?.
Luon gidng khoe manh, khéng nhidm bénh, tuong
ddi déng ¢¥, mau sic sang da duoc chon; luon co
khdi lugng trung binh 10,02+0,01 g/con, dugc cung
cép tir Hoi quan Binh Ly, phuong Hong Ngu, tinh
DPong Thap. Luon duge cho an thirc an cong nghiép
(41 - 44% dam) kich c& tir 1 dén 4 mm, s6 lan cho
an 1a 2 1an/ngay (sang 7h - 8h, chiéu 15 - 17h). Kich
¢& vién thic an va khau phan cho an dugc diéu chinh
theo sy tang truong cua luon. Thirc dn dugc rai vao
khung nhya dugc dat ¢ vi tri ¢ dinh trong bé nubi.
Viéc kiém tra cac yéu té thuy 1y, hoa méi truong
nude dugce thyc hién dinh ky dé kip thoi xtr ly. Kha
nang boi 16i va tinh trang bat mdi cua lwon da dugc
quan sat dé diéu chinh lugng thirc dn cho phu hop.
Dinh ky 5 - 7 ngay, viéc xa can cac ngin ling (8 -
10% luong nudce cua hé théng) dwoc tién hanh va
sau d6 cap bu lwong nuéc hao hut. Thoi gian nuéi
lwon 1a 8 thang.

> Phuong phdp thu s6 liéu

Céc chi tiéu moi truong nude dau vao va dau ra
duoc thu mau va phan tich theo cic phuong phap
quy dinh trong QCVN 62-MT:2016/BTNMT (Bo
Tai nguyén va Méi truong, 2016). Cac yéu té moi
truong nudce trong hé théng nudi, bao gém nhiét do,
pH, oxy hda tan (DO), TAN va N-NO:, dugc thu
mau (tai bé nudi) va phan tich dinh ky 1 thang/lan.
Nhiét d6 duoc do truc tiép bang nhiét ké, pH dugc
xac dinh theo phuong phap SMEWW 4500-H*
(APHA et al., 2023), DO duogc phan tich theo
phuong phap iod (TCVN 7324:2004), TAN duoc
x4c dinh bang phuong phip quang phd (TCVN
6179-1:1996) va N-NO:~ duogc phan tich theo quy
trinh CFT-WI04-31, twvong duong phuong phap so
mau chuan APHA. Ting truong cta lwon nudi dinh
ky mdi thang thu mot 1an, vot duoc dung dé vot ngau
nhién 30 con/bé dé thu sb liéu timg con (can khoi
lwong cua luon), viée phan tich va tinh khéi lwong
trung binh cho timg bé luon da duoc tién hanh. Khi
thu hoach, luon ctia mdi bé duoc can téng khéi
luong, dém b lwon con lai va can ngau nhién 30
con/bé dé tinh khéi lwong trung binh, sinh khéi va
ty 18 séng cua luon. Ti 16 sbng = (s6 lvon thu mau/sd
lwon tha) * 100. Téc do ting truong twong d6i
(%/ngay): SGRW = 100 * (InWf — InWi)/t. Téc do
tang truong tuyét déi gam/ngay): DWG = (Wf —
Wi)/t. Hé s6 tiéu ton thirc an: FCR = Khdi luong
thirc an tiéu hao/(Wf - Wi) (Trong d6: W 1a khdi
luong trung binh cua luon khi thu hoach (g), Wi la
khéi lwong trung binh ban dau cua luon khi tha nuéi
(g)). Viéc phan tich hi€u qua tai chinh cia mé hinh
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duogc thyc hién dya trén cac thong sb thu dugce cia
qué trinh thuc nghiém, hi¢u qua tai chinh mang lai
tir thue nghiém thong qua céc gia tri sau: tong chi
phi xay dyng mé hinh bao gbm chi phi c¢b dinh va
chi phi bién dong (chi phi ¢6 dinh gom chi phi xay
dung hodc mua bé nudi, bé loc, gia thé loc; chi phi
bién dong: thirc an, thudc hoa chit, gia thé day
nylon, 6ng nhya, cong lao dong, dién, ...); téng thu
nhap ciia md hinh nudi = khdi lugng lwon thu hoach
(kg) x gia ban 1 kg; lgi nhuan mang lai tir mo hinh
nudi = téng thu — téng chi; ti suat lgi nhuan (%) =
(lgi nhuan/tong chi )*100.
2.3.3. Phwong phdp xit Iy 56 liéu

Céc s6 liéu dugc thu trong qué trinh thi nghiém
va thyce nghiém dugc xir Iy, phan tich thong ké bang
phin mém Excel 2016 va SPSS 20.0. Viéc so sanh
gi4 tri trung binh gitta hai nghiém thirc duoc kiém
dinh bang T-test, giita ba nghiém thic bang
ANOVA mot nhan t6 v6i phép thir Duncan, ¢ muc
y nghia p < 0,05.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sit bién dong ham lwong

oxy hoa tan & cac chu ky tit suc khi khac
nhau trong hé théng tuin hoan

3.1.1. Bién dong ham lwong oxy hoa tan ¢ cdc

chu ky tat suc khi khac nhau trong hé
théng tudn hodan

Trong thi nghiém khao sat sy bién dong ham
luong oxy hoa tan (DO) & cac chu ky tit suc khi khac
nhau trong hé thong RAS, két qua cho thidy ham
lwong oxy hoa tan trong hé théng loc c6 su thay d6i
dang ké (Bang 1). O nghiém thirc 1 (suc khi lién tuc
24 gi0), ham lugng oxy hoa tan 6n dinh tir 6,96+0,73
mg/L budi sang den 7,30+0,49 mg/L budi chiéu,
dam bao diéu kién t&i vu cho hoat dong cua vi khuén
hiéu khi. Trong khi d6, & nghiém thirc 2 va 3, trudc
khi tit suc khi, ham luong oxy lan luot dat
6,53+0,12 mg/L va 6,85+0,14 mg/L. Nhin chung,
oxy trong hé thong ludn duy tri trén 4 mg/L, dam
bao diéu kién thuan loi cho qua trinh nitrate hoa
(Timmons & Ebeling, 2010). O nghiém thirc 2 (suc
khi 1 gio—nghi 1 gi®), oxy giam tir 6,53+0,12 xudng
2,89+1,06 mg/L giita chu ky tit va con 1,81+0,32
mg/L trudc khi bat lai. Khi syc khi dugc khdi dong,
ndng do oxy nhanh chéng phuc h61 (6,61+0,62
mg/L) gan murc bdo hoa. Oxy la yéu t6 then chét
quyét dinh tdc d6 nitrate héa, vi vi khudn
Nitrosomonas va Nitrobacter 1a nhom hiéu khi bat
budc. Qué trinh nitrate hoa van c6 thé dién ra & muc
oxy 2 mg/L (Timmons & Ebeling, 2010). O nghiém
thire 3 (suc khi 2 gio — nghi 2 gio), ham lugng oxy
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giam manh hon so v6i nghiém thace 2 (P < 0,05), tu
6,85+0,14 mg/L xubng 2,28+0,25 mg/L giira chu ky
tat va con 0,72+0,53 mg/L trude khi bat lai. Khi suc
khi duge m, ham lugng oxy phuc hdi 1én 6,67+0,45

Tdp 62, S6 2B (2026): 222-231

mg/L. Tuy nhién, ndng d6 oxy giam sau (0,72+0,53
mg/L) c6 thé (rc ché hoat dong nitrat hoa va lam ting
NO:", gay anh hudng dén sinh vét nuéi (Qin et al.,
2023).

Bang 1. Bién dgng ham lrgng oxy & cic nghi¢m thirc (Pon vi tinh: mg/L)

Nghiém . A Truwéc khi Giira chu Truwée khi  Giira chu ky
tghu'rc Sdng (7h)  Chiéu (14h) tit Ky tit bt bat
NT1 6,96+0,73 7,30+0,49 - - - -

NT2 - - 6,53+0,12° 2,89+1,06° 1,81+0,32° 6,61+0,62?
NT3 - - 6,85+0,14° 2,28+0,252 0,72+0,53° 6,67+0,45?

Cdc s6 liéu trong ciing mot cét theo sau boi cdc chir cdi giong nhau thi khéc biét khéng c6 y nghia thong ké (p > 0,05).

Vé mat nang luong, nghiém thuc 1 sir dung may
suc khi cong suit 520 W, tiéu thy trung binh 12,48
kWh/ngay. Trong khi d6, nghiém thirc 2 va 3 chi vén
hanh 12 gido/ngay, muc tiéu thy di¢n gidm con 6,24
kWh/ngay, gitp tiét kiém 50% chi phi dién ning.
Tong hop két qua cho thdy nghiém thirc 2 dat higu
qua t8i wu, vira duy tri ndng d6 oxy dam bao hoat
ddng cua vi sinh vat trong bé loc sinh hoc, vira giam
chi phi van hanh, phu hop de ap dung trong hé thong
RAS vao thyc tién san xuét.

3.1.2. Cdc yéu té méi truong nuée

Nhiét do, pH, oxy va cac hop chit nito 1a nhimng
y€u t0 then chot quyét dinh chat lugng nude va higu
qua van hanh cta h¢ thong tuan hoan. Sy bién dong
cua cac yeu to nay anh huong truc ti€p dén strc khoe
Bang 2. Cac yéu t6 méi trwdng trong thi nghiém

vat nuo6i va hoat dong ctia h¢ vi sinh trong bé loc.
Két qua thi nghiém dwoc thé hién & Bang 2 cho thay,
nhiét 46 ¢ ba nghiém thirc dao dong tir 27,5+0,5°C
dén 28,5+0,5°C, nim trong khoang t8i wu cho hoat
dong cua vi khuan Nitrosomonas va Nitrobacter (25
—30°C), gitp qua trinh nitrate hoa dién ra hiéu qua
(Timmons & Ebeling, 2010). Gia tri pH dao dong tir
7,0£0,5 dén 7,5+1,0, phu hop véi yéu cau sinh
truong cia ca hai nhom vi khuan hiéu khi
(Tchobanoglous et al., 2003). Trong d6, nghiém
thirc 2 c6 pH thip hon (P < 0,05) so v&i nghiém thirc
1 va 3, cho thdy qua trinh nitrate hoa & nghiém thirc
2 dién ra manh hon, 1am giai phong nhiéu ion H*, tir
d6 1am ting tinh axit va dan dén sy suy giam pH cia
moi trudng nudc.

Nghiém thirc Nhiét dé (°C) pH TAN (mg/L) N-NO:" (mg/L)
NT1 28,1+0,52 7,5+1,0° 0,7+0,3% 0,75+0,3°
NT2 27,5+0,52 7,0+0,5° 1,0+0,5¢ 0,5+0,0°
NT3 27,5+1,02 7,5+0,5° 0,5+0,5° 0,75+0,35°

Cdc s6 liéu trong ciing mgt cét theo sau béi cdc chik cdi giong nhau thi khéc biét khéng c6 y nghia théng ké (p > 0,035).

Su khéc biét nay c6 thé anh huéng dén dang ton
tai cia NHs trong nudc, vi & pH thép thi viéc can
bang NH4/NHs~ chuyén dich vé phia ion NH." it
doc hon, giup giam kha nang gy doc cho sinh vat.
Ham luong TAN trong hé thong nam trong khoang
0,5+0,5 dén 1,0+0,5 mg/L, cung cép dii co chét cho
vi khuén Nitrosomonas hoat dong; trong d6, nghi¢ém
thirc 2 dat gia tri cao nhit (P < 0,05) nhung van an
toan cho vét nu6i do pH va nhiét d6 6n dinh giit cho
NH: & mirc thap dudi ngudng gay doc (Hargreaves,
1998). Ham lugng N-NO:~ dao dong tir 0,5 dén 0,75
mg/L, déu nam trong gi6i han an toan (<1,0 mg/L),
trong d6 nghiém thirc 2 ¢ gia tri thap nhit (P <
0,05), phan 4nh hiéu qua hoat dong cta vi khuan
Nitrobacter. Theo Hargreaves (1998), mirc N-NOz~
ly tuong trong hé thdng RAS nén duy tri dudi 0,5
mg/L dé tranh giy doc cho c4. Téng thé, ca ba
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nghiém thtrc déu duy tri diéu kién moi truong thich
hop, song nghiém thirc 2 thé hién su can bang t6t
nhat gilta cac yeu t6 sinh héa va hiéu qua van hanh.
Cu thé, qué trinh nitrate hoa dién ra hiéu qua, lam
han ché su tich liiy N-NO:, phu hop dé ap dung cho
nudi luon trong hé thong RAS.

3.2. Két qua thwe nghiém nudi hron thwong
phim ng dung chu ky tit suc khi hi¢u
qua trong h¢ thong RAS

3.2.1. Bién ddng cdc yéu té thiy Iy héa trong hé

théng nuéi heon

Két qua phan tich cac chi tiéu moi truong nudce
cho thay hau hét cic thong sb déu cé su bién dong
giita dau vao va dau ra ciia hé thong nuéi. Gia tri pH
gidm nhe tr 7,1 xuéng 6,9, ndm trong gidi han thich
hop cho sinh trudng cua thiy sinh vat va hoat dong
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cua vi sinh vat trong h¢ théng loc sinh hoc
(Tchobanoglous et al., 2003). Ham lugng BODs va
COD & dau ra tang so voi déau vao (tir 3,8 1én 6,0
mg/L vatir 7,1 1€n 15,5 mg/L), phan anh su tich lity
chat hitu co phat sinh trong qua trinh nudi. Tong
chit rén lo limg va tong nito ciing ting & dau ra, cho
th'fly su tich tu ciia chét thai rén va cac hop chét nito,
chu yéu tir phan va thire an du thira (Son, 2017). Tuy
nhién, ham lugng coliform & ca dau vao va dau ra
déu rat thap (<3 MPN/100 mL), chimg to ngudn
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nudc va hé théng tuan hoan dam bao an toan vé sinh,
han ché 6 nhidm vi sinh vat. Nhin chung, cac chi tiéu
déu nam trong gidi han cho phép dbi véi nude nudi
trdng thuy san theo QCVN 62-MT:2016/BTNMT
cua B¢ Tai nguyén va Mo6i truong (Bo tai nguyén va
moi trudng, 2016), cho thiy khi ung dung chu ky
suc khi 1 gio — nghi 1 gio hé théng hoat dong 6n
dinh va hiéu qua trong viéc duy tri chét lugng nudc
pht hop cho sinh trudng cta vat nudi.

Biang 3. Két qua phan tich cac chi tiéu mdi trwdng nwéc diu vao, dau ra trong hé thong nudi lwon

TT Chi tiéu Pon vi Diu vao DPiu ra
1 pH 7,140,2 6,9+0,1
2 BOD:s Mg/L 3,840,6 6,0+3,8
3 COD Mg/L 7,1+0,5 15,5+11,6
4 Tbng chat ran lo ling Mg/L <10 18,5+14,7
5 Téng Nito Mg/L 0,52+0,03 2,10+1,70
6 Tong Coliform MPN/100mL <3 <3

Gia tri DO trong nudc ¢ cac diém thuc nghiém
dao dong tir 4,6 dén 6,6 mg/L trong sudt 8 thang
nuéi (Hinh 2 va Bang 4). Trong giai doan dau (thang
1 —3), ham lugng DO duy tri & muc cao (5,6 — 6,6
mg/L), cho thiy hé théng hoat dong 6n dinh, kha
nang suc khi va trao ddi khi tot. Tuy nhién, tir thing
4 tro di, ham luong DO c6 xu hudng giam dan, déc
biét ¢ thang 7 — 8, DO giam xudng con 4,6 —
mg/L. Su giam nay co thé lién quan dén su gia tang
sinh khdi luon trong bé, lam tang nhu cdu oxy cho
h6 hép, dong thoi luong chét thai hitu co tich tu
nhiéu hon khién vi sinh vat di dudng tiéu thy thém
oxy cho qua trinh phan hay. Két qua nay tuong tu
v6inghién ctiru cua Liém va ctv. (2021) khi ghi nhén
ham luong DO trong hé thong RAS giam dan theo

thoi gian nuodi luon, déc biét ¢ giai doan cudi vu. Tai
thoi diém trude khi bat lai suc khi, bé loc sinh hoc
ghi nhan ham luong DO thép (=2 mg/L); tuy nhién,
DO trong bé nudi van dugc duy tri & mirc an toan (>
4 mg/L), pht hop cho luon dong sinh truong va phat
trién. Theo Hong va My (2022) luon cé thé séng
trong diéu kién oxy thap hon 2 mg/L. Diéu nay
chtng t6 hé théng tuan hoan va ché d6 suc khi 1 gio
— nghi 1 gid van dam bao cung cap du oxy cho vat
nudi trong sudt chu ky san xuat. Nhin chung, sy bién
dong ham luong DO phan anh rd quy luat tiéu thy
oxy ting dan theo thoi gian nuéi, song van nim
trong gidi han an toan, cho thdy hiéu qua cua hé
thong tuan hoan trong viéc duy tri chit lugng nudc
6n dinh.

8.
7.
3 6 | = =
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8 sy T \\.,__
2 -
Ho2
4 HO 3
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Thang nudi

Hinh 2. Bién dong ham lwong oxy hoa tan trong 8 thang nudi
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Két qua dugc trinh bay & Bang 4 cho thay cac
chi tiéu mdi truong nudce trong hé thong nudi luon
tudn hoan _ung dung chu ky suc khi 1 gio' — nghi 1
gio déu nam trong gidi han thich hop cho su sinh
truong cua lwon dong. Nhiét o nuéce 6n dinh trong
khoang 28,5 — 28,7°C (trung binh 28,6°C), phu hop
v6i khoang nhiét do ti wu 26 — 30°C duge ghi nhén
khi nuéi lvon thuong pham trong hé thong tuan hoan
(Son, 2017; Liém va ctv., 2021). Gia tri pH dao dong
7,3 -17,4, thé hién moi trudng nude trung tinh dén
hoi kiém, thudn lgi cho hoat dong trao ddi chat cta
luon ciing nhu cho qua trinh nitrate héa dién ra higu
qua trong hé théng loc sinh hoc (Hochheimer &
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0,244+0,3 mg/L va N-NO:™ 1a 0,42+0,39 mg/L déu
nam trong giéi han an toan (Boyd, 1990). So sanh
v6i nghién ciru cia Son (2017), gia tri TAN dao
dong tir 0,85 dén 4,21 mg/L va N-NO: tir 2,31 dén
4,50 mg/L, cho thiy két qua ghi nhan thip hon,
ching t6 hi€u qua ctua hé théng loc sinh hoc trong
viéc chuyén hoa cac hop chat nito, du chu ky suc khi
gian doan. Nhin chung, cic thong sb méi trudng
gitta ba ho nudi khong cod sy khac biét dang Kké,
chung t6 hé théng RAS hoat dong 6n dinh, dam bao
can bang khi — dinh dudng trong nudc, dong thoi
cho thay viéc ap dung chu ky suc khi 1 gio — nghi 1
gio khong anh huong tiéu cuc dén chét lugng moi

Wheaton, 1998). Ham Iwgng TAN trung binh truong nuoi.
Bang 4. Cac chi tiéu mdi trwdng nwéc trong hé thong nudi ng dung chu ky suc khi 1 gio' — nghi 1 gior
TT Chi Tiéu H¢ 1 Ho 2 H¢ 3 Trung binh
1 Nhiét do (°C) 28,7+0,5 28,5+0,6 28,7+0,6 28,6+0,4
2 pH 7,4+0,7 7,3+0,5 7,3+0,6 7,3+0,1
3 DO (mg/L) 5,6+0,6 5,6+0,4 5,5+0,6 5,6+0,5
4 TAN (mg/L) 0,17+0,3 0,18+0,3 0,38+0,3 0,24+0,3
5 N-NO~ (mg/L) 0,38+0,41 0,38+0,41 0,51+0,43 0,42+0,39

3.2.2. Tang trucng, ty 1é song, nang sudt va
FCR cua lwvon nuoi

Sau 8 thang nuoi, khbi luong trung binh cta lwon
dat 210,46=7,44 g/con, véi toe do ting truong tuyét
d6i va tuong dbi lan luot 1a 0,84+0,03 g/ngay va
1,27+0,01%/ngay. Két qua cho thdy ting truéng cua
luon trong mo hinh vugt trdi so véi mo hinh nudi
lwon trong bun (170,5 — 186,1 g/con; Long va ctv.,
2018), hay mo hinh nuéi luon khong bun (135,3 —
186,8 g/con; Hiéu, 2016) va mo hinh nuéi luon tuan
hoan c6 khdi lugng dao dong tir 160 dén 185 g/con,
toc do tang truong tuyét ddi tir 0,53 dén 0,61 g/ngay
va tuong dbi tir 0,52 dén 0,72%/ngay (Liém va ctv.,
2021). Didu nay cho thdy hé théng tudn hoan duoc
ap dung chu ky suc khi 1 gio — nghi 1 gio trong
nghién ctru van dam bao duy tri chat lugng nude on
dinh, cung cap du oxy va giam stress, tao dicu kién

thuan loi cho luon ting truong nhanh. Ty 1¢ séng
trung binh dat 74,8+4,7%, cao hon so v&i mo6 hinh
nuodi luon khong bun (56,2 — 60,9%) tai An Giang
(Thu va ctv., 2019), nhung thap hon so v6i mé hinh
nudi luwon tudn hoan (88 — 90,7%) tai Can Tho, voi
kich ¢ luon giéng 30 g/con (Liém va ctv., 2021).
Ning suét binh quan dat 137,9+13,6 kg/m?, cao hon
dang ké so voi mo hinh truyén thong tir 18,2 dén
22,6 kg/m* (Long va ctv., 2018; Thu va ctv., 2019)
cling nhu mo hinh nuéi lvon tuan hoan & mat do 300
con/m? (82,8 — 85,0 kg/m?) va 200 con/m? (49,8 —
52,4 kg/m?) cia Liém va ctv. (2021). Sy chénh 1éch
nay cho thiy tdc d6 ting truong nhanh va kha ning
thich nghi tot cia lwon trong diéu kién nudi thir
nghiém, dong thoi khang dinh hiéu qua cua viée diéu
chinh chu ky suc khi nham t6i wu hoa chét luong
mdi truong nudc va hiéu qua san xuat.

Bang 5. Khoi lwong, toc dp ting trwdng tuyét ddi va twong ddi, ty 1é song, ning suit va FCR cia luon

Chi tiéu Hj 1 Hj 2 Hj 3 Trung binh

Wo (2) 10,030,01 10,0120,02 10,02+0,01 10,02+0,01

W240 ngay (€) 207,2144,19 218,97+6,92 205,2042,14 210,46+7,44
DWG1 240 nay (2/ngay) 0,82+0,02 0,87+0,03 0,81+0,01 0,840,03
SGRW 1240 ngay (%/ngay) 1,260,01 1,29+0,01 1,260,01 1,27+0,01
Ty 1¢ song (%) 73,3+1,5 80,0+1,0 71,0+1,0 74,8+4,7
Ning suat (kg/m?) 133,045,5 153,243.8 127,543,1 137,9+13,6
FCR 1,22+0,01 1,2040,01 1,2440,03 1,2240,02

Heé s6 chuyén hoa thirc an (FCR) dat 1,22+0,02,
phan anh kha nang st dung thitc an hiéu qua cia
luon trong dicu kién nudc duoc tai st dung va ki€m
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soat tot, tuong duong v6i cac nghién clru truge day
FCR dao dong tir 1,20 dén 1,52 (Liém va ctv., 2021;
Triéu va ctv., 2024). Nhin chung, h¢ thong tuan hoan
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ap dung chu ky suc khi 1 gid — nghi 1 gi¢ da chung
minh hi€u qua 18 rét trong viéc duy tri moi truong
nude 6n dinh, thic day ting truong, giam chi phi
thirc an va nang cao ning suat, gop phan hudng téi
mo hinh nuoi bén vimg va than thién véi moi truong.
3.2.3. Hiéu qua tai chinh mang lai ttr mé hinh

Téng chi phi cho mét vy nudi luon la 92,92 triéu
ddng, trong d6 con gidng va thirc an chiém ty trong
16n nhét, 1an luot 35,3% va 45,7%. Chi phi dién
ning chiém khoang 7,6 — 8,7% (trung binh 8,1%)
tong chi phi san xuét (gia dién 3.197 dong/kWh). Hé
thdng loc sinh hoc sir dung may suc khi 750 W tiéu
thu 18 kWh/ngay khi hoat dong lién tuc, nhung khi
ap dung chu ky suc khi 1 gio — nghi 1 gid, muc ti€u
thu giam con 9 kWh/ngay, giup tiét kiém 50% chi
phi dién nang, lam ty trong chi phi dién trong tong
chi phi san xuat giam xudng con 8,1%, so vai 15,1%
6 mo hinh khong &p dung.

Chi phi dién trong mo hinh nay twong duong véi
moé hinh truyén thdng (7,8%), do cac hd nudi van
phai bom thay nudc 3 — 4 lan/ngay (Long, 2015;
Thu va ctv., 2019). Hé théng tudn hoan dugc lam tir
vat liéu composite c6 d bén cao, dugc nha san xuét
bao hanh 1én dén 10 nam, do d6 chi phi khu hao
cho mot vu nudi lwon chi chiém 5% téng chi phi,
trong khi mo hinh thay nuéc truyén thong 1a 22%
(Trang, 2024). Chi phi thuéc va hoa chat giam
manh, chi 1,5% so v6i 9,1% (Trang, 2024), nhé moi
trudng nudc 6n dinh, han ché phat sinh bénh. Téng
doanh thu trung binh dat 117,91 triéu df“)ng, loi
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nhuan binh quan 24,99 tri€u déng/vu (2,78 triéu
ddng/m?), v6i ty suét loi nhuan 26,7%. Loi nhuan
thu dugc kha cao so véi md hinh nudi luon truyén
thdng theo chun VietGAP tai An Giang tir 0,94 dén
1,06 triéu ddng/m? (Long, 2015), twong duong so
v6i mé hinh nuéi lwon tuan hoan (1,88 — 2,86 triéu
df)ng/m3) ctia Liém va ctv. (2021), song ty suét loi
nhuan thdp hon (40,5 — 53,2%). Nhu vay, mac du
tong chi phi c6 tang do gia dién, con giong va thirc
an tang, nhung chi phi dién ning thuc té tuong
duong mo hinh truyén théng, trong khi mé hinh tuén
hoan gitp duy tri ham luong oxy 6n dinh, luon nudi
tang truong vuot troi, nang cao ty 1& séng va ning
suét, giam chi phi s dung thudc va hoa chét, tao ra
san pham an toan vé sinh thyc phim, mang lai hi¢u
qua tai chinh cao, phu hop Ung dung trong san Xuét,
gop phan thyc hién muc tiéu phat trién nong nghiép
xanh — kinh t& tuan hoan — thich tng véi bién d6i
khi hau.

0.6% I %, 1.3%
Khau hao be nuéi. hé thong loc
Khau hao mdy bom, may théi khi
Luon gidng (10g/con)
Thire dn cong nghiép
35,30 Tién dién
Gid thé (day nilon hode hwéi)
Pt Thao. vot dung eu....
= Vitamin, men vi sinh

= Chi phi khac

Hinh 2. Ty 1€ (%) cac chi phi ciia mé hinh

Bang 6. Hi¢u qua tai chinh ciia mé hinh nudi lron trong h¢ thong tuin hoan (Pon vi tinh: tri¢u dong)

Hang muc Ho 1 H§ 2 H¢ 3 Trung binh
1.Tong chi 92,35 96,78 89,62 92,92+3,62
Khiu hao bé nuéi, hé théng loc 4,64 4,54 4,74 4,64+0,10
Khéu hao may bom, may thdi khi 1,80 1,78 1,83 1,80+0,03
Luon gidng (10g/con) 32,76 32,76 32,76 32,76+0,00
Thurc an cong nghiép 41,22 46,35 39,95 42,50+3,39
bién 8,01 7,83 6,84 7,56+0,63
Gia thé (day nilon hoic ludi) 0,42 0,49 0,56 0,49+0,07
Thao, vot dung cu,... 0,60 0,55 0,45 0,53+0,08
Vitamin, men vi sinh 1,70 1,10 1,50 1,43+0,31
Chi phi khac 1,20 1,40 1,00 1,20+0,20
IL. Tong thu 112,99 132,41 108,32 117,91+12,77
Luon thuong pham 112,99 132,41 108,32 117,91+12,77
I11. Tong loi nhuin 20,64 35,62 18,70 24,99+9,26
Lgi nhuin cho 1 m® 2,87 4,95 2,60 3,47+1,29
IV. Ty suit loi nhuin (%) 22,3 36,8 20,9 26,7+8,8
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4. KET LUAN

Chu ky suc khi 1 gio — nghi 1 gio mang lai hi¢u
qua toi wu. Ché d6 nay giup tiét kiém khoang 50%
dién nang so vdi suc khi lién tuc, qua d6 giam chi
phi van hanh nhung van duy tri da oxy cho hoat
dong cua vi sinh vat trong bé loc sinh hoc.

Két qua thyc nghiém sau 8 thang nudi, luon dat
khéi luong trung binh 210,46+7,44 g/con, ty 1& séng
74,8+4,7%, nang suat dat 137,9+13,6 kg/m’, loi
nhuén kha cao 3,47 tridu ddng/m’, véi ty suit loi
nhuén 26,7%. Chu ky suyc khi 1 gio — nghi 1 gio
khong anh huong tiéu cuc dén sinh truong va hiéu
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