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TOM TAT

Nghién ctru ndy danh gia va so sanh hiéu qua ting truéng cia ca rd dau vudng (Anabas

testudineus), c4 rd phi sdng Nile (Oreochromis niloticus) va ca ro phi do (Oreochromis sp.) trong diéu

kién nudi biofloc. Nghién ctu thuc hién tong 50 ngay trén ba ddi twong ca tung (ng ba nghiém thic

nudi trong mdi trudng biofloc (i) R_phi: rd phi; (ii) D_hong: diéu hdng; (iii) B_vuong: r6 dau vudng,

véi do 1ap lai ba Ién/nghlem thirc. Ca ban dau dat khdi luong trung binh 3,5 g/con duoc bd tri voi mat

dd 200 con/m? (50 con/bé) Ltrong bé c6 thé tich 250 L. Ty I& C/N =10 duoc duy tri bang ngudn cac-bon

tor mat duong mia. Ca rd dau vudng tang truong tét nhat khi dat khdi lwong 41,02 + 1,90 g/con va ty 18

séng 94,67 + 1,15% (p< 0,05). CAc gi4 tri nay t6t hon so vai ghi nhan & céa rd phi (35,55 + 2,02 g/con

va 87,33 £ 2,31%) va diéu hdng (36,70 + 2,20 g/con va 89,33 + 2,31%). Ham luong glucose va protein

mau cé sai khac ¢6 ¥ nghia (p < 0,05). Ca ba loai ca c6 phan tmg giéng nhau trong diéu kién stress TAN,

v6i ngudng chiu dung 6 mg/L va 8 mg/L. Trong do6, 1o dau vudng co thé chng chiu tét nhat, p < 0,05.

Y nghia thyc tidn cho thiy day 1a ddi tuong wu tién tiém ning (rdi dén cé diéu hong va ro phi) vong

nudi theo cdng nghé biofloc.
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ABSTRACT

This research evaluated and compared the growth performance of square-head climbing perch
(Anabas testudineus), Nile tilapia (Oreochromis niloticus), and red tilapia (Oreochromis sp.) under
biofloc conditions. A 50-day experiment was conducted with three treatments in biofloc: (i) R_phi: Nile
tilapia, (ii) D_hong: red tilapia, and (iii) B_vuong: climbing perch, each with three replicates. Fish (3.5
g/individual) were stocked at a density of 200 fish/m? in 250-L composite tanks. A C/N ratio of 10 was
maintained by supplementing molasses as the cac-bon source. Results showed that water quality was
consistently better in the climbing perch (B_vuong) tanks, reflected by lower concentrations of TAN,
NO:-N and PO+-P (p < 0.05), compared with red tilapia (D_hong) and Nile tilapia (R_phi). Climbing
perch exhibited the best growth performance, with final body weight and survival rate reaching 41.02
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+1.90 g/fish and 94.67 + 1.15% (p < 0.05), respectively, compared with Nile tilapia (35.55 + 2.02 g/fish
and 87.33 £ 2.31%) and red tilapia (36.70 £ 2.20 g/fish and 89.33 £ 2.31%). Blood glucose and protein
levels in fishes differed significantly among treaments (p < 0.05). After harvest, all three species
indicated similar responses to sudden TAN stress, with tolerance thresholds at 6 mg/L and 8 mg/L.
However, climbing perch, followed by Nile tilapia, demonstrated significantly higher resistance to
ammonia stress compared to the other cultured species (p < 0.05). Practically, this species represents a
priority candidate (followed by red tilapia and Nile tilapia) for biofloc-based nursing systems.
Keywords: Ammonia stress, Anabas testudineus, Biofloc, Oreochromis, TAN

1. MO PAU

Trude bdi canh nganh thily san ngay
cang dong vai tro quan trong trong dap Ung
nhu ciu lwong thuc va dam bao an ninh dinh
dudng, viéc lua chon cling nhu da dang hoa
d6i trong nudi duoc xem 13 yéu t6 then chot
dé nang cao hiéu qua qua trinh san xut
(Gloal, 2019; Minh, 2023). Theo xu thé nay,
trong nudi trong thily san nudc ngot cac loai
¢4 16 phi, ca diéu hong hay ca r6 dau vuong
da va dang 1a ddi twong dugc tap trung phat
trién tai Viét Nam ciing nhu cac nudc trong
khu viuc Pong Nam A (Lé Minh Khoi va cs.,
2023; Renuhadevi va cs., 2019). Chang
duoc ua chudng la nho vao uu thé sinh
truong nhanh, kha ning thich nghi tét véi
nhiéu diéu kién moi truong va dic biét 1a
gia tri kinh té cao pht hop voi yéu cau cua
nguoi nudi (Leonard va cs. 2000; Lé Minh
Khoi va cs., 2023; Tran Thi Néng Thu va
cs., 2022). Tuy nhién, sy phat trién nhanh
cac md hinh nudi thdm canh truyén thong
véi mat d6 cao ¢ nhiing loai ca nay nhim
gia ting ning suit thu hoach s& dong thoi
kéo theo nguy co 6 nhiém méi truong nudi
ngay cang 16n (Minh, 2023). Nguy co nay
c6 thé duoc giam thiéu hiéu qua bang viéc
ap dung cac cong nghé nuoi than thién voi
mbi truong nhu hé théng tuan hoan (RAS)
hay biofloc (Phan va Nguyen, 2023; Pinho,
2021). Trong d6, ung dung cong nghé
biofloc da dugc chimg minh 1a gidi phap
tiém ndng gitp cai thién chat luong nudc,
nang cao do an toan sinh hoc va téi wu hoa
gid tri ting trudng ciia cac doi tugng nudi
nay (Pinho, 2021). Tinh hi¢u qua ciia mo
hinh biofloc 13 két qua tong hoa cua nhidu
co ché dong bo bao gdom (1) xir 1y chit 6
nhiém nito v6 co nhu NH4*-N va NO,-N
thong qua qué trinh dong hoa thanh protein
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xdy dung cdu trac biofloc; (2) cung cip
nguén thirc n bo sung tai chd cho vat nuéi
bang chinh sinh khéi biofloc tao ra; (3) trc
ché sy phat trién cia hé vi khuan co hoi gy
bénh, dién hinh 1a cac chung Vibrio sp.,
trong moi truong nude nudi (Minh, 2023).
Tinh vu viét nay dugc Arida va cs. (2023)
ghi nhin trén ca r6 dong (Anabas
testudineus) nudi trong mdi truong biofloc,
v6i tang truong khéi lugng va ty 16 sdng tot
hon lan luot 13 29% va 9%, so v6i khong
biofloc. Khi so sanh sinh trudng cua ca ro
phi (Oreochromis niloticus) va diéu hong
(Oreochromis sp.) trong moi truong biofloc
trong ao d4t va ngudn vi sinh bd sung tir ché
pham bén ngoai (Pond Plus, Bayer, Viét
Nam), Phan va Nguyen (2023) da ghi nhén
chi ¢6 hé sb chuyén hoa thirc &n 1a chi tiéu
thé hién su khac biét vé mit thong ké (FCR,
p < 0,05). Farhana va cs. (2025) da khang
dinh tinh kha thi trong l'Ing dung thuong mai
cua viéc nudi ¢ ro phi giai doan giong trong
hé théng biofloc. Qua do, ca 35 ngay tudi
thé hién kha nang thich nghi vuot troi, véi
khéi lwong thu hoach 292,33 + 5,54 g, ty 18
song 98,67 + 0,58% va ty 1¢ lgi nhuan/chi
phi 1a 1,426. Viéc ting dung moi truong
biofloc trong wong nuéi ¢ rd phi con dem
lai hi¢u qua str dung dinh dudng tbt, tiéu thu
nude tdi thidu va tic dong moi | truong thap.
Blatt va cs. (2025) da chi ra rang, khi nudi
ca trong hé thong biofloc thi ty 1& giir lai
dinh dudng trong sinh khéi ca dat 29,74%
tong cac-bon (TC), 45,38% tong nito (TN)
va 46,34% tong photpho (TP). Hé thdng c6
tiém nang pht dudng thip, udc tinh 57,39
kg TC, 20,02 kg TN va 5,70 kg TP trén mdi
tan c4. Nhu vay, viéc ap dung hé théng
biofloc trong wong nudi cac loai ca rd nhin
chung déu dem lai hiéu qua tich cuc khi gop
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phﬁn on dinh chét lugng nudc va cai thién
tang truong cua doi tuong nudi. Pén nay
chua c6 da co sé khoa hoc dé xac dinh loai
¢4 r6 phu hop nhit cho mé hinh biofloc dya
trén ngudn vi sinh vat hiéu khi di dudng sin
c6 trong moi truong ao nudi. Nghién ciru
nay dugc tién hanh nhiam danh gia va so
sanh kha nang ting truong cung stc chiu
dung stress moi truong cua ca rd phi (O.
niloticus), ca diéu hong (Oreochromis sp.)
va ca 16 dau vudng (A. testudineus) nudi
theo cong nghé biofloc sir dung hé vi sinh
tai chd.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciru
Nghién ctru dugc thuc hién tir thang
5/2025-7/2025, tai phong thi nghiém
WetLab, Khoa Thuy san, Truong Dai hoc
Nong Lam, Pai hoc Hué. Thi nghiém duoc
b tri hoan toan ngau nhién trén ba loai c4
nghién ctu nudi theo cong nghé biofloc,
bao gdm c4 16 phi O. niloticus, diéu hdng
Oreochromis sp. va 10 dau vudng A.
testudineus.
2.2. Phuong phap bé tri thi nghiém
Nudc ngot dwoc cép tryc tiép tir
ngudn nudc may qua tai loc 1 pm vao bé
tron composite thi nghiém, véi thé tich 300
L va thé tich lam viéc 250 L. Sau d6, nuéc
duge xir Iy bang chlorine (100 ppm) va suc
khi lién tuc trong vong 48 gid (dé loai bo hét
chlorine) truéc khi tha ca vao bé nudi. Khi
Oxy trong hé théng bé nuéi dugc cung cap
lién tuc bang may thdi khi (Veratti, Trung
Qudc) théng qua vong sui oxy nano dugc
dit tai vi tri trung tAm cua day bé (Cong ty
Trach nhiém hitu han Maxaquastore, Da

Ning), dam bao ham lugng Oxy luén dugc
duy tri & mitc > 4 mg/L. Ché d¢ chiéu sang
duoc duy tri theo chu ky 12 gid sang/12 gid
t6i bang hé¢ thong dén huynh quang véi
cuong do 1200 lux (Hioki FT3424 Lux
Meter, Nhit Ban).

Gidng ca r6 phi, diéu hong va ro dau
vuong khoe manh sach bénh dugc thu mua
tur Trung tam Gibng Thuy san Thanh phd
Hué. Sau khi van chuyén vé phong  thi
nghiém, ca duoc luu giit va thuan dudng
trong 5 ngay trudc khi bé tri vao cac bé nudi
v6i mat do 50 con/bé (200 con/m?). Ca tai
thoi diém ban dau nghién ctru dat khoi
luong va chiéu dai trung binh 1an luot 14 3,5
g/con va 4,3 cm/con. Thi nghiém duoc tién
hanh v&i ba nghiém thirc bao gdm (i) R_phi:
ca ro phi nuoi trong moi trudng biofloc, (ii)
D hong: c4 diéu hdng nudi trong modi
truomg biofloc va (iii) B_vuong: ca ré dau
vuong nudi trong moi truong biofloc. Mdi
nghiém thirc dwoc lap lai 3 1an voi tong thoi
gian nudi 50 ngay.

Ca thi nghiém trong sudt qua trinh
nuoi thtr nghi€ém dugc cho an 2 lan mdi
ngay (7 gio 00 va 19 gio 00) bang thirc an
vién ndi (986, Gold Coin Feedmill, Ninh
Binh). Thanh phan protein (36,68%) trong
thirc an (AOAC, 2005-981.10) va tong céc-
bon (34,77%) trong mat duong mia (TCVN
9294: 2012) dugc phéan tich tai Trung tam
Cong nghé sinh hoc, Thanh phé Ho Chi
Minh. Ty 1¢ C/N =10 trong mdi trudng nudc
bé nudi dugc duy tri trong sudt vu nudi dé
dam béo tinh can bang va 6n dinh cta hé vi
sinh phat trién tao sinh khéi biofloc. Ty 18
nay dugc duy tri bang ngudn cac-bon bén
ngoai tir mat duong mia theo cong thirc nhu
sau (Minh, 2023):

c
Mat mia (g) = (luqng sn (g) X 7 1& P thire 3n (%) X 0,16 X 0,75 X tj léﬁ)

+ ty lé C mat dwong (%)

Khau phan in hing ngay dugc tinh
toan theo huéng din cia nha san xudt (in
trén bao bi), dao dong tir 3—-10% khdi luong
than/ngay. Khong thay nudc va siphon
trong sudt qua trinh thi nghiém.
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2.2.1. Phuong phdp theo doi chat lwong
nuoc

Thong s6 chat lugng nudc va biofloc
dugc theo dbi dinh ky sudt qué trinh thi
nghiém. Nhiét d6 va pH duogc do truc tiép
hang ngay tai bé nuoi. Ddi véi cac chi tiéu
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chat lugng nude con lai, mau nude duge thu
tai vi tri trung tim bé (tr day bé 1én 30 cm)
su dung thiét bi ldy mau nam ngang va loc
qua mang 0,45um (Whatman® Puradisc 30,

Anh Québc) _trude khi duge dung cho cac
phan tich. Tan suat thu mau va phuong phéap
xac dinh dugc trinh bay ¢ Bang 1.

Bing 1. Yéu tb danh gia va phuong phap xac dinh trong sudt vy nudi

Chi tiéu Pon vi Tan suat Phuong phap
Nhiét d6 oC 1 lan/ngay ~ Temp/pH meter (Adwa
pH o I lan/ngay 112, Romania)
SS (Settleable solids-chat ran c6 mL/L Sngay/lin  Phéu Imhoff, Ttalia
thé ling duoc)
Toéng ammonia (TAN) mg/L 5 ngay/lan Hanna HI1733, Romania
NO2-N mg/L 5 ngay/lan Hanna HI767, Romania
PO.*-P mg/L 5 ngay/lan Hanna, HI708, Romania

2.2.2. Phuong phap xdc dinh cdc chi tiéu
sinh truwong cia cd

Pinh ky 7 ngay/lén ca tai cac bé thi
nghiém dugc thu mau ngau nhién (10 ca
thé/nghiém thirc) va tham bét nude qua gidy
loc (Whatman Nol, Anh Qudc) trudc khi
xdc dinh chidu dai tir diém dau tién ham
dudi dén diém cudi cung cta dudi bing
thudc do chia vach (mm) va khéi luong
bang can c6 do chia 0.001 g. Kha ning ting
truong, ty 18 sdng va hé sb chuyén hoa thirc
an FCR cua cé duoc xac dinh theo cac cong
thirc sau (Chau Tai Téo va cs., 2021):

Téc @6 ting truong khdi luong theo
ngay: DWG (g/ngay) = (Wt — WO0)/t
)
Téc d6 ting truong chiéu dai theo
ngay: DLG (cm/ngay) = (Lt — LO)/t
@)
Ty 1 séng: SR (%) =

(sb ca thu hoach/sd ca tha ban dau) x 100
4)
Heé sb chuyén hoa thirc an:
FCR =
(téng thirc an sir dung)/(tdng trong luong c4 ting)
(5)
Véi Wt, WO, Lt, LO va t - khoi luong t‘ai
thoi di€m xac dinh (g), khoi lugng ban dau
(g), chiu dai tai diém xdac dinh (mm), chiéu
dai ban dau (mm) va thoi gian nudi (ngay).
2.2.3. Phwong phdp xdc dinh thanh phan
sinh héa méu ca
Tai thoi diém két thac thi nghiém, ca
khoe manh khong c6 cac ton thuong hay
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déu higu xuét huyét trén co the (5 ca the/be)
duoc thu ngau nhién sau 12 gio ké tir lan
cho @n cubi cing va gdy mé hoan toan bang
dung dich AQUI-S® (Bayer, Viét nam) véi
ndéng do 100 ppm trong 5 phat (Lé Minh
Khoi va cs., 2023). Méu ca dugc 1y tir dong
mach chu & cot séng (vi tri gin dudi) bang
bom tiém vo tring co kich thude dau kim
27 G x 13 mm. Mau mau thu dugc tir cac bé
cung mdt nghi€ém thic dugc gop lai lam
mau dai dién cho mdi loai cé nghién cuu.
Sau khi ly tim ¢ 600 x g (4°C trong 5 phut),
phan dich néi huyét thanh dugc sir dung
ngay cho cac phan tich vé chi tiéu glucose,
protein tong s0, triglyceride va cholesterol
toan phan bang thiét bj phan tich mu ty
dong str dung quy trinh va héa chat theo
hdng trén may Cobas® 6000 Analyzer
(Roche Diagnostics, Thuy Si).
2.2.4. Phuong phap danh gia kha nang
chong chiu stress méi trirong ciia cd

Kha niang chéng chiu stress moi
truong dugc danh gia sau khi két thic vu
nuoi trong diéu kién bién dong dot ngdt vé
TAN & cac mirc ndng d6 0 mg/L, 2 mg/L, 4
mg/L, 6 mg/L, 8 mg/L va 10 mg/L. Nong do
TAN trong méi trudng nude duge chuén bi
bang cach hoa tan NHsNOj3 (dang ion NOs
khong doc cho dong vat thily san 6 ngudong
cho phep trong thi nghiém nay) v6i lugng
hoa chét tuong ing di dugc sy kho Ltrong
24 gio & 105°C tai thoi diém bat dau thi
nghiém. Sau d6, ca khoe manh (5 ca
thé/nghiém thirc) voi dic diém boi 16i tot;
phan xa anh sang nhanh va khong co6 dau
hiéu tén thwong trén co thé duoc Iya chon
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tham gia vao thir nghiém nay. Bé thi nghiém
¢6 thé tich 1am viéc 17 L, véi diéu kién ban
dau moi truong nude dat pH 7,5 va nhiét do
28°C. Kha ning chéng chiu stress moi
truong dugc danh gia dya trén gia tri thoi
gian ghi nhan tai thoi diém ca chét hoan
toan (Sudong va cs., 2010).
2.3. Phuong phap thu thép s6 liéu

Phén tich thong ké dugc thuc hién
bang phin mém SPSS phién ban 26 (SPSS
Inc., Chicago, IL). Phan phi chudn va dong
nhat phuong sai dwgc kiém dinh bang
Shapiro-Wilk va Levene. S liéu khong dat
didu kien ANOVA dugc phan tich bang
Kruskal-Wallis. Trong khi do, cac sé liéu
phan phéi chuan va phuong sai dong nht,
phén tich One-way ANOVA duogc ap dung
va néu phan tich phuong sai ¢6 p < 0,05 thi
phép kiém Tukey hodc Tamhane & mirc y
nghia p < = 0,05 dugc st dung.
3. KET QUA VA THAO LUAN
3.1. Bién dong yéu t6 mdi truomg nudi

Bang 2 cho thiy su bién dong cua
nhiét d6 va pH trong qué trinh thi nghiém
nhin chung khong qua 16n, véi khoang gia
tri 1an luot 1 25,09-30,30°C va 6,7-8,0. Su
chénh 1éch nay hau nhu khong dang ké giita
cac nghiém thuc thi nghiém, duédi < 1%, va
¢6 thé duoc xem nhu khong dang ké vé mit

thue tién san xudt. Didu nay dya trén co s&
day 1a cac ngudng nhiét d6 va pH tdi wu cho
cac loai c4 r6 ndi chung sinh trudng phat
trién.

Ham luqng TAN, NO>-N va PO43'-P
thé hién khuynh huéng ting dan ciing nhu
khéc biét gitta cdc nghiém thuc theo thoi
gian nudi (Hinh 1). Py dugc xem 1a két qua
tr sy tich liiy 6 nhiém trong mdi trudong
nuée theo lugng gia ting thirc dn cung cip
va hoat dong bai tiét clia ca trong qué trinh
sinh truéng phat trién ciia ching. Cu thé sau
50 ngay nudi, ndng do TAN, NOz-N ciing
nhu PO#*-P ctia nghiém thire R_phi (0,76 +
0,10 mg/L, 1,24 + 0,16 mg/L va 4,91 + 0,27
mg/L) ludn dat gia tri 16n nhit trong ba
nghiém thtrc thi nghiém (p < 0,05). Cac
ngudng nay cao hon trong khoang 2,5—
33,3% so voi nghiém thic D_hong (0,68 +
0,08 mg/L, 0,93 + 0,20 mg/L va 4,79 + 0,28
mg/L) va 25,3-148,0% so v&i nghiém thirc
b _vuong (0,44 + 0,10 mg/L, 0,50 + 0,20
mg/L va 3,92 + 0,20 mg/L). Nhin chung sy
bién dong cia TAN, NO2-N va PO.%-P
trong subt qué trinh thi nghiém ludn nim
trong ngudng thich hgp cho sinh truong va
phat trién binh thuong cta ca ro phi, diéu
héng va ré dau vudng (Minh, 2023; Pinho
va cs., 2021).

Bdng 2. Nhiét @6 va pH mo6i trudng nudce ghi nhan trong qud trinh thi nghiém

A Nghiém thtrc thi nghiém
Chi tiéu R_phi D_hong D vuong
. 28,43 + 0,92 28,20 + 0,84° 28,25+ 0,78°
~ ~ 0 H 1 1 1 i 1
Nhit 46 (°C) 25,09 — 30,09 25,0 — 30,30 25,50 — 30,30
H 7,71 0,212 7,62 0,21 7,64 0,20
P 6,9 7,99 6,86 — 7,98 6,76 — 7,99

R_phi: nghiém thirc ca r6 phi, D_hong: nghiém thirc ca diéu hong, B_vuong: nghiém thirc cd ro ddu
vuong. Cdc s6 liéu trong bang dwoc biéu thi dudi dang trung binh + do leéch chudn, cing véi Min —
Max. 86 liéu trén ciing hang c6 chir cdi khdc nhau 1a sai khdc ¢6 y nghia vé mdt thong ké (p < 0,05)

Xu huéng ting dan theo thodi gian
nudi ciing duoc quan sat dbi véi thé tich
biofloc (SS). Pén cudi vu nudi, nghiém thirc
D_hong ghi nhan mirc SS cao nhat, trung
binh 28,50 + 0,50 mL/L (p < 0,05). Gia tri
nay nhiéu hon 7,5-15,5% so v&i nghiém
thac R phi (24,67 + 0,58 mL/L) va

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v10n3y2026.1356

P vuong (26,50 + 2,08 mL/L). O ca ba
nghiém thic thtr nghiém, ham lugng SS
luén duy tri dudi ngudng 30 mL/L trong
sudt qua trinh nudi, thich hop cho ting
truong va phét trién binh thuong cta cac
loai ca nuo6i thi nghiém (Minh, 2023; Pinho
va cs., 2021).
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Hinh 1. Bién dong cua chit luong nudc trong cac bé wong thi nghiém

3.2. Ting truwéng vé khéi lwong va chiéu
dai cia ca thi nghiém

Trong ba tuan nudi dau tién khoi
lugng cua ca gitia cac nghiém thirc chua co
su khac biét vé ting truong (Hinh 2, p >
0,05). Khéi lwong ca trung binh ghi nhan
dugc dao dong trong khoang 3,44-15,28
g/con. Céac gia tri ndy ting dan theo thoi
gian nudi voi su khac biét rd rang hon ¢ cac
nghiém thic bat dau tir ngay thir 28. Su
khac biét vé kha ning ting trudng giira ca
r6 ddu vudng so v6i ca rd phi va diéu hong
c6 thé dugce giai thich dua trén dic tinh dinh
dudng ctia loai. Cu thé, ca ro dau vudng co
tap tinh an tap thién vé dong vat trong khi
c4 ro phi va diéu hong thién vé thyuc vat va
chat hiru co phan hity. Do d6, ca o dau
vudng co6 thé da wu tién hon trong st dung
ngudn thirc dn céng nghiép bd sung vao bé
nudi hang ngay. Chinh su triét dé khai thac
nguén thirc an giau dam dong vat nay (so
v6i ngudn dinh dudng biofloc tai chd) di
giiip ching c6 kha nang tang truong kh01
luong t6t hon. Nhan dinh nay duoc cung ¢
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boi viée duy tri nong do SS nhiéu hon trong
moi truong ¢ nghiém thiac B_vudng so voi
R_phi va D_hong sudt qua trinh nudi (Hinh
1, p<0,05).

Su chénh léch vé kha ning ting
truong khéi lugng cua cac ddi tuong thi
nghiém tiép tuc dugc ghi nhan trong sudt
qua trinh nudi tiép theo. Tai thoi diém thu
hoach (Bang 3), khdi lugng trung binh cua
ca ¢ cac nghiém thuc R phi, D_hong va
D vuong lan lugt dat 35,55 + 2,02 g/con,
36,70 £ 2,20 g/con va 41,02 + 1,90 g/con.
Qua d6, c4 6 dau vudng c6 kha ning ting
truong khéi luong t6t hon ca ca 16 phi va ca
diéu hong, voi mic 1an luot 15,4% va
11,8%, trong diéu kién thi nghiém. Béng
thoi tdc do tang truong khoi lugng tuyét doi
cao hon (0,77 £ 0,01 g/con/ngay, p < 0,05)
ciing duoc thé hién ¢ nghiém thirc B_vuong
so voi nghiém thirc R _phi (0,65 + 0,01
g/con/ngay) va D_hong (0,68 % 0,01
g/con/ngay).

Tang trudng chiéu dai cua ca thé hién
xu huéng twong dong chi tiéu khdi luong

Nguyén Tir Minh Vva cs.
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ctia chung, voi két qua ting dan va khéc biét
gitra cac nghiém thtrc thi nghiém theo thoi
gian nudi (Hinh 2). Ca4 & nghiém thuc
D vuong co téc d6 ting trudong chiéu dai

45
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=D bong

| ——D wvorg
36 4
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-4
"
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Khi lugn:

Bandaw 7 14 21 28 3s a2 50

Chiéu di (cmvcon)

nhanh hon so vo6i nghiém thirc R_phi va
D_hong, dong thoi mic chénh Iéch tré nén
0 rét hon vao giai doan cuoi vu (p < 0,05).

-

Ban d:m 7 14 "l 28 3s 42 50 Ngiy nwbdi

Hinh 2. Tang truong khdi lugng va chidu dai cua ca trong qué trinh nghién ctru

Trong 35 ngay nudi dau, chidu dai
trung binh cta cd gita cac nghiém thuc
chura ¢ su khac biét thong ké (p > 0,05), véi
gia tri dao dong trong khoang 4,28-10,25
cm/con. Trong khi d6, sy khac biét dang ké
vé khoi lugng cé da dugc ghi nhan tir sau 28

ngay nudi (p < 0,05). Diéu nay cho thiy so
v6i chiéu dai, toc do tang truong cua ba loai
c4 16 phi, diéu hong va r6 dau vudng dugc
phan anh rd rang hon thong qua chi tiéu
khdi lugng.

Bdng 3. Tang truang vé khoi lugng va chiéu dai cua ca ¢ cac nghiém thic thi nghiém

\in Nghiém thirc Nghiém thire Nghiém thirc
Chi tiéu R_phi D_hong b vuong
Khoi lugng ca ban dau (g/con) 3,55+0,112 3,52 +0,122 3,43+0,042
Khéi lugng ca thu hoach (g/con) 35,55 + 2,022 36,70 + 2,20P 41,02 + 1,90¢
Tang truong khéi luong tuyét déi (g/ngay) 0,65 + 0,012 0,68 +0,01° 0,77 £ 0,01¢
Chiéu dai c4 ban dau (cm/con) 4,28 £ 0,74% 4,34 £ 0,017 4,42 £ 0,118
Chiéu dai c4 thu hoach (cm/con) 9,86 + 0,582 10,42 +0,15° 10,80 + 0,21°
Tang truong chiéu dai tuyét dbi (cm/ngay) 0,11+ 0,012 0,12 + 0,002 0,13 + 0,00°

R_phi: nghiém thirc cd r6 phi, D_hong: nghiém thirc ca diéu hong, B_vuong: nghiém thirc ca ro dau
vuong. Cdc so liéu trong bang dwoc biéu thi dwoi dang trung binh‘i do lécﬁ chuan, Cac so liéu trén
cung hang co chir cdi khac nhau la sai khac co y nghia vé mat thong ké (p < 0,05)

3.3. Ty 1¢ song va hé s6 chuyén héa thic
an cua ca nuéi thi nghiém

Bang 4 cho thay tai thoi diém két thic
thi nghiém, ty 1& sng ca r6 dau vudng dat
94,67 + 1,15%. Gia tri nay cao hon lan luot
7,3% va 5,3% (p < 0,05) so vdi ca r6 phi

(87,33 + 2,31%) va diéu hong (89,33 +
2,31%). Ghi nhan tuong tu ciing dugc quan
sat dbi v6i hidu qua sir dung thirc in ciia ca,
khi gia tri FCR t6i wu dat 1,07 + 0,03 &
nghiém thirc B vuong, tot hon 5% so v&i
hai nghi¢m thirc con lai (Bang 4, p <0,05).

Bdng 4. Ty 1& séng (%) va hé sb FCR cua cé thi nghiém tai thoi diém thu hoach

Y in Nghiém thuc Nghiém thic Nghiém thuc
Chi tiéu R_phi D_hong D vuong

Ty 1€ song (%) 87,33 £ 2,312 89,33 + 2,318 94,67 + 1,15°
FCR 1,12 +£ 0,032 1,13+0,012 1,07 +0,03°

Cdc s0 liéu trong bang dwoc biéu thi duoi dang trung binh + dé léch cl}udn, Cdc s0 liéu trén cung
hang co chir cdi khac nhau la sai khac co y nghia vé mat thong ké (p < 0,05)

https://tapchidhnlhue.vn
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Céac két qua nay co thé duoc gidi
thich 1a do hoat dong hiéu qua hon cua
biofloc trong nghiém thirc B_vuong so vdi
ca nghiém thitc R_phi va D_hong. Tu do,
ngudn dinh dudng du thira (von 1a tac nhan
gdy 6 nhiém moi truong) trong sudt qua
trinh nuéi dugc st dung/ddng hoa triét dé
hon & xdy dung ciu truc biofloc. Nhan
dinh nay dugc cing c¢6 thong qua viéc luon
duy tri nong do thip hon dang ké (p < 0,05)
ctia hop chat nito dudi dang TAN va NO2 -
N (yéu t6 méi truong c6 kha ning tc ché
hoat dong sdng cua dbi tugng thuy sin)
trong moéi trudong nudc & cac bé nudi
nghiém thicc B_vuong (Hinh 1). Két qua 1a
moi trrdng nude nudi tré nén thudn lgi hon
cho qua trinh sinh truéng phat trién, tir d6
gop phan ning cao ty 18 sdng va cai thién
FCR ctia ca ro dau vudng so vai ca ro phi
va diéu hong. Trén cling co so ndy, gia tri ty
1¢ song va FCR cua ca diéu hong (nghiém
thirc D_hong) ciing dugc ghi nhan t6t hon
so voi ca r6 phi (nghiém thirc R _phi) vao
thoi diém két thuc thi nghiém. Tuy nhién,
murc chénh léch nay cta ching hau nhu
khong dang ké (< 2%, p > 0,05).

Ty 1 séng ctia ba loai ¢ rd phi, diéu
hong va ré dau vudng trong nghién ctru nay
(Bang 4) nhin chung cao hon so v6i cac bao
céo trude do & didu kién nudi thong thudng.
Dbi voi ca ca ro phi, Thu va cs. (2022) két
ludn ring gia tri ty 1 séng trung binh dat
khoang 80,0% tai giai doan uong nuoi.

Nguyén Thi Ngoc Anh va cs. (2017) truée
d6 lai cho thiy ty 1¢ sdng cua ca ro phi co
thé dat t6i 96,7%, tuy nhién thi nghiém nay
duoc tién hanh trong méi truong nudc lo
v6i d0 man duy tri & mac 10 ppt. Trén ca
diéu hong, Tran Van Viét (2016) ghi nhan
ty 1¢ séng trung binh ciia loai ca nay khi
nuoi 16ng be chi dat 65,1%. Trong khi do,
Tran Lé Cam TG va cs. (2020) bao cio gia
tri cao hon dang ké, dao dong trong khoang
91,1-97,8% khi thi nghi€ém dugc thyc hién
trong diéu kién phong thi nghiém. Déi véi
c4 ré dau vudng, nghién ctru ciia Hanh va
Yén (2016) két luan rang mat do vong nudi
¢6 anh huong truc tiép dén ty 18 sdng cua
cd, gid tri trung binh ghi nhan dugc trong
khoang 82,7-84,3%. V&i ca 16 dau vuong
ban dau co kich ¢& tuong dong trong thi
nghiém nay, Pham Thi Trac va Vo Van Chi
(2020) cho thiy ty 1¢ séng tot hon khi dao
dong khoang 97,50-99,17%. Nhung, mat
d6 nudi chi 40 con/bé (300 L) va FCR cao
hon dang ké (1,54—1,83) tai thoi diém thu
hoach.
3.4. Thanh phin sinh h6a mau va kha
ning chdng chiu stress TAN ciia ca thi
nghiém

Kha niang chéng chiu stress moi
truong dot ngdt cua ca ba loai ca sau 50
ngay nudi cho thiy phan &ng gidng nhau ddi
VGi cdc muc stress trong thir nghiém (Bang
5).

Bdng 5. Thanh phan sinh hoa va kha ning chong chiu stress TAN méi trudng dot ngot cua ca

Nghiém thirc Nghiém thic Nghiém thure
R_phi D_hong b vudng
Chi tiéu sinh hoa mau
Glucose (mmol/L) 8,07 +0,15° 6,63 + 0,422 9,23 £ 0,45°
Protein (g/L) 42,80 + 0,90° 36,27 + 2,307 47,53 + 1,50°

Nong dg TAN gay stress (mg/L)
T 0dén 6

8 195,85 + 20,19°
10 124,88 + 12,85°

Thoi gian chiu dung cua ca (phut)

100,59 £ 2,92 358,83 £ 5,88°¢
56,01 +7,76° 234,64 +5,82°

R _phi: nghiém thurc ca ré phi, D_hong: nghiém thirc ca diéu hong, D _vuong: nghiém thirc ca ré dau
vubng. “-“ thé hién viéc khéng ghi nhan dwoc hién tiwong cd chét hodn toan trong qud trinh thir nghiém.
Céc s6 liéu trong bang dwoc biéu thi duoi dang trung binh + do léch chuan. S6 liéu trén cung hang co
chit cdi khdc nhau thé hién sai khdc c6 y nghia vé mat théng ké (p < 0,05)
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Cu thé, c& rd phi, diéu hdng va ro dau
vudng déu bat dau chét & ngudng nong do
TAN dat mac 8 mg/L va 10 mg/L. Trong
d6, kha nang chiu dyung t6t va kém nhat (p
< 0,05) lan luot dugc quan sat & ca ro dau
vudng va ca diéu hong. Diéu nay biéu thi
qua thoi gian chét hoan toan cua ca tur
nghiém thitc B_vuong luon 1au hon so voi
ca tir nghiém thirc R_phi rdi dén D_hong.

Trong diéu kién stress, co thé ca can
huy dong mot lugng 16n nang lugng dé duy
tri hoat dong song, can bang tham thau va
ting cudng dap tmg mién dich (Dawood va
cs., 2023). Glucose dong vai trd 1a ngudn
ning luong dé& huy dong va cung cip nhanh
chong cho té bao thong qua ca hd hap hiéu
khi 1an ky khi (Guo va cs., 2023). Ngoai ra,
stress thuong gy ton thuong ¢ gan, mang
va than, tir d6 1am gia ting nhu cau protein
trong mau nhiam tong hop enzyme,
hormone va cau tric té bao méi. Nho do, ca
¢6 kha niang phuc hoi tot hon dong thoi duy
tri cac chirc nang sinh 1y quan trong, bao
g6m khir doc amonia tai gan va van chuyén
oxy ¢ mang (Basu va cs., 2003; Vijayaram
va cs., 2024). Nhu viy, c6 mdi lién hé ty 1&
thuan giira ndng do glucose va protein mau
v6i kha nang chdng chiu stress moi truong
clia ca. Pay co thé 1a 1y do ma ca ro dau
vudng & nghiém thic D vuong co thé
chéng chiu stress TAN tot nhat trong qua
trinh thi nghiém, véi thoi gian chét hoan
toan dao dong sau 234,64 + 5,82-358,83 £
5,88 phut. Trén cung co s¢ nay, thoi gian
chiu dung cta ca diéu hong (nghiém thic
D hong) ciing dugc ghi nhéan 1au hon so véi
ca 10 phi (nghiém thuc R_phi). Sy sai khac
nay ¢ ca ba nghi€ém thic thi nghiém co y
nghia vé mit théng ké (p < 0,05).

4. KET LUAN VA PE NGHI
4.1. Két luan

Moi truong nude thudn lgi hon cho
sinh trudng cua ca ro dau vudng, voi cac gia
trj trung binh TAN, NOz-N va PO,*-P lan
luot 0,44 £ 0,10 mg/L, 0,50 + 0,20 mg/L va
3,92 + 0,20 mg/L.

Caro (,iﬁu vudng ghi nhan kha nang
tang trudng tot hon 6 nghiém thitc B_vuong

https://tapchidhnlhue.vn
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(p < 0,05), vai cac gia tri dat duoc 1a 41,02
+ 1,90 g/con, 10,80 + 0,21 cm/con va 94,67
* 1,15%.

Cé r6 dau vuodng, 16 phi va diéu hong
c6 ngudng stress moi truong giy chét gidng
nhau, tai ngudng nong do TAN dat gia tri 6
mg/L va 8 mg/L. Ca 1o dau vudng co kha
ning chiu dung voi nhitng bién dong dot
ngot vé TAN moi trudng tot hon qua thoi
gian c4 chét hoan toan lau hon (twong tng
lan luot 1a 358,83 + 5,88 va 234,64 + 5,82
phut) so véi hai loai ca con lai.

4.2. Pé nghi

Ung dung md hinh nudi biofloc ddi
v6i ¢4 1o dau vudng (Anabas testudineus) s&
cho hiéu qua nubi tét hon ca ré phi
(Oreochromis niloticus) va diéu héng
(Oreochromis sp.).
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