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TOM TAT

Nghién ctru ndy duoc thuc hién nhim danh gia kha nang ting truéng gitta hai loai ca ro phi
(Oreochromis niloticus) va ca diéu héng (Oreochromis sp.) trong mé hinh nu6i theo cong ngheé
biofloc véi ngudn cac-bon b sung tir mat duwong. Thi nghiém duoc tién hanh trong 50 ngay voi
hai nghiém thic (i) Ca_Rphi: Ca ro phi nudi trong moi truomg biofloc; (i) Ca_Dhong: Ca diéu
héong nudi trong méi truong biofloc, méi nghiém thic duoc 1ap lai ba lan. Ca ban dau c6 kich cor
trung binh 3,9 g/con (chiéu dai 5,9 cm/con) duoc nuoi trong bé composite (250 L/bé) véi mat do
50 con/bé (200 con/m®). Két qua nghién cttu cho thdy, moéi treong nuée & cac bé Ca_Dhong luon
duy tri chat luong tot hon (biéu thi qua ham luong thap hon cta TAN, NO,-N va PO,*-P, p< 0,05)
so voi bé Ca_Rphi. C4 dieu hong thé hién kha nang sinh trudng tot hon, voi khaéi luong va ty 1é
song lan luot dat 40,82 + 4,21 g/con va ty 1é song 95,33 + 1,15% (p < 0,05), so voi ca o phi (12,51 £
1,34 g/con va 91,33 = 2,31%). Floc hinh thanh trong bé nuéi Ca_Dhong c6 ham luong protein
téng s6 (28,69 + 1,49% DW) cao hon so véi bé nudi Ca_Rphi (25,61 + 1,30% DW), p< 0,05. Su cao
hon c6 y nghia nay ciing duoc ghi nhan déi véi thanh phan amino axit thiét yéu ctia biofloc (ngoai
trir phenylalanine, p > 0,05) & nghiém thitc Ca_Dhong. C4 ro phi va diéu hong sau thu hoach thé
hién phan tmg giong nhau trong diéu kién stress moi truong dot ngot, véi cac nguong chiu dung
& pH 3, do man 40 ppt va nhiét do 10°C hodc 40°C. Trong do, ca diéu hong c6 kha ning chiu
stress tot hon so voi ca ro phi, p < 0,05.

Tt khoéa: C4 diéu hong, cd ré phi, chong chiu stress, méi truong biofloc, sinh trudng.

1. BAT VAN BE Nguy co nay c6 thé duoc giam thiéu mot cach hiéu

Trong nuoi trong thity san, ca ré phi duoc xem
1a loai ca nuoéi c6 gia tri kinh té, thuong mai va
dinh dudng quan trong cta thé ky 21 [1, 2]. Caro
phi duoc nuoéi nhiéu thit hai trén thé gioi voi woc
tinh dat 7,3 triéu tdn vao nam 2030 [1]. Tai Viet
Nam, c4 ro phi hién nay, phd bién gbém
Oreochromis niloticus va diéu hong (Oreochromis
sp.), duoc nudi theo cac mo hinh quang canh, ban
tham canh va tham canh [2]. Trong @6, hinh thtc
nuodi tham canh cung cip san luong lon ra thi
truong [2, 3]. Tuy nhién, viéc phat trién cac mo
hinh nuéi truyén théng véi mat do cao nham gia
tang nang sut thu hoach déng nghia voéi nguy co
gay 6 nhiém moi truong nudi ngay cang lon [3, 4].

qua khi tng dung cac céng nghé nudi than thién
moéi truong nhu hé théng tuan hoan RAS hay
biofloc... [4, 5]. Trong &6, ap dung cong nghé
bifloc trong wong nudi ca ré6 phi da duoc ching
minh 1a mot gidi phap tich cuc dé 6n dinh moi
truong nudc, han ché dich bénh, cai thién muc do
an toan sinh hoc va ning cao kha ning tiang
trudng cta doi twong nuodi nay [3, 4]. Tinh hiéu
qua cta cong ngheé biofloc 1a két qua téng hoa cta
kha nang (1) loai bé chét 6 nhiém chira nito nhu:
NH,-N, NO,-N... bang cach chuyén héa thanh
protein trong sinh khéi vi khudn di duéng trong
cau truc biofloc; (2) duoc stt dung lam thtc dn truc
tiép cho dong vat thuy san, tir d6 gia ting ty le
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chuyén hda protein trong thitc dn lén dén 45 - 50%;
(3) trc ché cac doi twong vi khuan co hoi gay bénh
nhu: Vibrio sp. trong moéi truong ao nuéi [3, 5]. Két
qua nghién ctu ctia Azim va Little (2008) [6] chira
rang, trong hé thong biofloc thi ca ré phi co toc do
ting treéng nhanh hon va chat luong nuéc moi
truong nudi ciing tot hon so voi hé théng khong
biofloc. Guozhi va cs (2014) [7] ghi nhén ca r6 phi
nudi trong moi truong biofloc cé khdi lwong thu
hoach cao hon 22% va hée s6 chuyén hoéa thic an
thap hon 18% so voi c4 nuoi trong hé théng tuan
hoan hay khéng biofloc. Khi nuéi hai loai ca ré phi
(Oreochromis niloticus) va ca diéu hong
(Oreochromis spp.) trong ao dat theo cong nghé
biofloc (nguédn vi sinh bd sung bén ngoai tir ché
phdm Pond Plus, Cong ty Bayer, Viét Nam).
Nghién ctru ctia Phan va Nguyen (2023) két luan
rang [4], su khac biét ro rét chi dugc ghi nhan doi
voi he so chuyén hda thirc an (FCR, p < 0,05). Nhu
vay, ap dung cong nghé biofloc wong nudi ca ro
phi nhin chung déu dem lai két qua 6n dinh moi
truong nuoc, sinh trudng va phat trién tot cho doi
twong nudi nay. Tuy nhién, cho dén nay van chua
c6 nghién ctu so sanh hiéu qua nudi gitta cac loai
ca ro6 phi khac nhau trong hé thong biofloc véi hé
vi sinh duoc gay dung tai chd (tir chinh trong moi
truong nudce ao nudi). Do do, nghién ctu nay duoc
thuc hién nham so sanh hiéu qua 4p dung cong
nghé biofloc v6i nguédn vi sinh tai ché lén kha nang
ting trudng va chong chiu stress moi truong dot
ngot cia hai loai ca r6 phi (Oreochromis niloticus)
va ca diéu hong (Oreochromis spp.).
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién citu

Nghién ctu duwgc thyc hién ti thang 6 -
8/2024, tai Phong Thi nghiém WetLab, Khoa Thuay
san, Truong Pai hoc Nong Lam, Pai hoc Hué. Thi
nghiém duogc bo tri hoan toan ngau nhién trén hai
loai ca nghién cttu khac nhau nuéi trong moi
truong biofloc, bao gébm c4a ro6 phi van
(Oreochromis niloticus) va ca diéu hong
(Oreochromis spp.).

2.2. Phurong phép b6 tri thi nghiém

Nudc ngot cap vao bé composite thi nghiém
(thé tich bé tron 300 L véi thé tich 1am viec 250 L)

duoc 1y truc tiép tir ngudn nudc may qua tai loc 5
pm. He thong bé thi nghiém dugc cung cép khi
lien tuc thong qua vong sti oxy nano. Ché do
chiéu sang dugc duy tri theo nhip 12 gio
ngay/dém bing hé thong dén huynh quang voi
cuong do anh sang dat 1.200 lux (Hioki FT3424
Lux Meter, Nhat Ban).

C4 ro phi van va diéu hong sach bénh duwoc
cung cap ttr Trung tdm Giong thuy san nudc ngot
cap I Thira Thién Hué. Sau d6, ca duoc dem vé
nuoi dudng trong vong 2 ngay tai phong thi
nghiém trudc khi bé tri vao cac bé thi nghiém. Ca
tai thoi diém ban dau nghién ctru c6 khoéi luong
trung binh 1a 3,9 g/con (chiéu dai trung binh 5,9
cm) voi mat do bo tri 50 con/bé (200 con/m?). Thi
nghiém duoc tién hanh voi 2 nghiém thic bao
gom: (i) Ca_Rphi: C4 ro phi nudi trong moi truong
biofloc va (ii) Ca_Dhong: C4 diéu hong nuéi trong
moi truong biofloc. M6i nghiém thitc dwoc 1ap lai 3
lan véi thoi gian nuéi tong cong 1a 50 ngay.

C4 thi nghiém duoc cho dn 3 lan/ngay (vao
lac 7 gio 00, 14 gio 00 va 19 gio 00) bang thirc an
vién dang néi (986, Gold Coin Feedmill, Ha Nam).
Thanh phan protein (31,09%) trong thtc an (va
téng cac-bon (39,27%) trong mat duong (TCVN
9294: 2012 [8]) duoc phan tich tai Trung tam Cong
nghé sinh hoc thanh phé Hé Chi Minh). Ty Ié
C/N = 15 trong moi truong nudc bé nudi duoc duy
tri (nham dam bado phat trién sinh khéi cta
biofloc) bing mat duong mia véi luong b sung
tinh dua vao ham luong protein trong thirc an va
luong thitc an phan phdi cho ca méi ngay [3] theo
cong thirc sau:

Mit duong (g) = (lwong thirc an (g) a ty lé
protein thic an (%) x 0,16 x 0,75 x ty lé C/N)
ty 1é cac-bon trong mat duong (%).

Luong thitc an hing ngay duoc xac dinh dua
theo huéng dan (trén bao bi) ctia nha san xuét, voi
khdu phan an dao dong 3 - 10% khoi luong
than/ngay. Trong su6t thoi gian nuoi, khong thuc
hién thay nuéc va khong siphon.

2.2.1. Phurong phap theo doi chat rong nirdc

Chi tiéu moi truomg nudc va biofloc duoc theo
doi thuong xuyén trong qua trinh thi nghiém. Cac
thong s6 nhiét do va pH duoc do truc tiép tai bé
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nudi. Trong khi d6, mau nudc duoc thu tai vi tri
gitta ctia bé wong nudi va cach day bé 30 cm (chiéu
cao muc nudc nudi trong bé dat 70 cm) bang thiét
bi ldy mau nudc nim ngang, sau do6 loc qua dau loc
0,45 ym (Whatman® Puradisc 30, Anh) truéc khi

2

duoc st dung cho cac phan tich xac dinh cac
thong s6 chat luong nudc con lai. Tan suat thu
mau va phuong phéap phan tich dugc trinh bay &
béang 1.

Bang 1. Chi tiéu theo doi va phuong phap phan tich chét lugng nuéc trong thi nghiém
STT Chi tiéu Pon vi Tan sut Phuong phap
thu mau phan tich

1 Nhiét do °C 1 1an/ngay Temp/pH meter
2 pH 1 1an/ngay (Adwa 112, Romania)
3 TAN mg/L | 5ngay/lan Hanna HI733, Romania
4 NO,-N mg/L | 5ngay/lan Hanna HI767, Romania
5 SS (Settleable solids) ml/L | 7 ngay/lan Phéu Imhoff, Italia

2.2.2. Phuong phdp xdc dinh cdc chi tiéu sinh
truong cua cd

Ca nuoi thi nghiém duwoc thu mau ngau nhién
(15 cé4 thé/nghiém thic) dinh ky 7 ngay/lan va
tham bét nudc qua gidy loc (Whatman Nol, Anh)
truée khi xac dinh chiéu dai tir diém dau tién ham
dudi dén diém cudi cung cta dudi bang thudc do
chia vach (mm) va khéi luong bang can cé do chia
0,001 g. Céc chi tieu vé toc do ting trudng va ty lé
soéng cua ca duoc xac dinh theo cac cong thirc sau
[9]:

Toc do ting treong khoi luong tuyet doi: DWG
(g/ngay) = (Wt-Wo)/t;

Toc do tang trudng chiéu dai tuyet déi: DLG
(cm/ngay) = (Lt - Lo)/t;

Ty le song: SR (%) = (s6 ca thu hoach/sé ca
tha ban dau) x 100.

Trong d6: Wt 1a khoi luong tai thoi diém xac
dinh (g); Wo la khéi luong ban dau (g); Lt 1a
chiéu dai tai thoi diém xac dinh (mm); Lo 1a chiéu
dai ban dau (mm); t 1a thoi gian nuoi (ngay).

2.2.3. Phuong phap xdc dinh thanh phan sinh
hoa biofloc

Sinh khoi biofloc sau khi két thuc vu nuoi
duoc thu bang tui loc c6 kich thudc mat luéi dat 5
pm cho céac phan tich vé thanh phan protein va
amino axit. Protein téng s6 dwoc phan tich theo
phuong phap Kjeldahl (AOAC, 2005-981.10 [10]).
Thanh phan amino axit thiét yéu duoc phan tich
bang hé thong sic ki HPLC Agilent 1100 system

(Shimadzu Corp, Nhat Ban) theo quy trinh tuw
dong da duoc thiét 1ap sin trén may phan tich tai
Trung tAm Cong nghé sinh hoc thanh phé H6 Chi
Minh.

2.2.4. Phirong phap d4nh gi4 kha nang chong
chiu stress moi truong cia cd

Tai thoi diém két thuc thi nghiém, kha niang
chong chiu stress moéi truong dot ngdt ctia ca nudi
duoc danh gia thong qua thoi gian chiu dung cia
chung trong cac diéu kién moi truong bién dong
[11]. Cu thé, c4 khée manh (5 ca thé/nghiém
thitc) véi dac diém boi 16i tot; phan xa anh sang
nhanh; khéng bi mon vay va duéi; khéng cé cac
tén thuong hay dau hiéu xuat huyét trén co thé
duoc lua chon tham gia vao thtr nghiém chéng
chiu cac ngudong moi truong thay déi vé cac yéu to
pH (gia tri pH duoc diéu chinh va duy tri bing
dung dich NaOH 0,01 N va HCI 0,01 N), nhiét d6
va do man trong bé c6 thé tich lam viéc 25 L. Kha
nang choéng chiu stress moi truong duoc danh gia
dua trén gia tri thoi gian duwoc ghi nhan sau khi ca
bo tri trong cac thir nghiém chong chiu stress chét
hoan toan. Nghiém thttc d6i chitng dugc thuc hién
tren ca ro phi (DC_Rphi) va diéu hong
(bC_Dhong) c6 cung ngudn goc, do tudi duoc
nuodi trong moéi treong khong biofloc véi diéu kién
thi nghiém vé khong gian, thoi gian va khéi luong
tuong duong 1an luot voi ca ro phi va diéu hong thi
nghiém. Tuy nhién, s6 lieu vé qua trinh sinh
truéng phat trién cia cad & hai nghiém thic doi
ching nay khong duoc cong bé trong nghién ctru

82 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 3/2025



KHOA HOC CONG NGHE

hién tai vi sé duoc st dung cho cac bao cao khoa
hoc ké tiép.

2.3. Phuong phap thu thap s6 liéu

S6 liéu thu thap duoc tinh toan vé gia tri trung
binh, d¢ léch chuidn bing phian mém Excel clia
Microsoft Office 2016. Sau d6, phan tich thong ké
bang kiém dinh T-test cho 2 bién doc lap dé tim ra
su khéc biét giita 2 nghiém thitc vé cac chi tiéu thi

nghiém muitc y nghia p < 0,05. So sanh sy khac biét
gitta cac nghiém thuc trong nghién ctu kha nang
chong chiu stress mai truong duoc thuc hién theo
phuong phap phan tich ANOVA moét nhan to, voi
phép thir Turkey trén SPSS 26.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Bién dong yéu t6 méi truong nudi

Bang 2. Nhiét ¢6 va pH méi trudmg nuéc ghi nhan trong qua trinh thi nghiém

, Nghiém thitc thi nghiém
Chi tieu
Ca_Rphi Ca_Dhong
27,71+ 0,90°? 27,70 +£ 0,92°
Nhiet do (°C)

26,0 — 28,9 26,0 — 30,4

. 6,83 + 0,27 6,93 +0,13*

P 6,14-7,15 6,51-7,14

Ghi chi: Céc so liéu trong bang duoc biéu thi dudi dang trung binh + do léch chudn. So liéu trén

cung hang co chir cdi khac nhau I1a sai khac cé y nghia vé mat thong ké (p< 0,05).
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~
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N
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6,0 1
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S
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=
o}
&
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0,0/

Bandin 10 20 30 40 50  Neay nuoi

NO2-N (ing/L)

0,5 4

00 -

Ban diu 10 20 30 40 50  Ngay nuoi

14,0 4

SS (mmL/L)

70 4

0,0 -

Bandau 10 20 30 40 50  Nedy nudi

Hinh 1. Bién dong cta chat lugng nudc trong cac bé wong thi nghiém
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Két qua & bang 2 thé hién su bién dong cta
nhiét do nuodc trong suodt thoi gian thi nghiém
khong qua l6n, dao dong trong khoang 26 - 30°C.
S& di c6 su chénh lech nay 1a do tac dong tir diéu
kién thoi tiét moi truong khong 6n dinh trong sudt
qua trinh nuoi. Tuy nhién, s khac biét vé nhiét do
moi truong nuwéc ¢ hai nghiém thic Ca_Rphi
(27,71 + 0,90°C) va Ca_Dhong (27,70 + 0,92°C) hau
nhu khong dang ké (chi dao dong 0,01%) va khong
c6 y nghia vé mat thong ke (p> 0,05).

Su dao dong trong sudt qué trinh nudi ciing
duoc ghi nhan d6i véi yéu t6 pH, trong khoang
6,14 — 7,15. Trong &6, gia tri pH trung binh &
nghiém thic Ca_Rphi (6,83 + 0,27) twong do6i thap
hon so voi nghiém thitc Ca_Dhong (6,93 + 0,13).
Tuy nhién, mtc chénh léch nay chi dat 1,3% va két
qua thong ké cho thdy, su khac biét nay khong cé
y nghia, voi p > 0,05.

Trong khi d6, ham luong téng amonia (TAN),
nitrite (NO,-N), phét phat (PO,*-P) va chat ran lo
ltmg (SS) thé hien khuynh huéng tang dan theo
thoi gian nuoi (Hinh 1). Piéu nay duoc giai thich,
1a do su tich liy ctia cac chat 6 nhiém trong moi
treong nudc theo luong gia tang thic 4an cung cap
va cac hoat dong bai tiét clia ca trong qua trinh
ting trudng cua chiung. Cu thé, néong do TAN,

50

—— Ca_Dhong

- - =Ca_Rphi

Khoi luong ca (g/con)

Ban dau 7 14 21 2 35 42 50 Ngay nuoi

Hinh 2. Tang truéng khdi luong va chiéu dai ctia ca ré trong qua trinh nghién ctru

Trong 3 tuan nudi dau tién, khoi luong cia ca
ro phi van va ca diéu héng hau nhu chua cé su
khac biét vé sy tang trudng & cac nghiém thirc thi
nghiém (Hinh 2), khoi luong c4 dao dong trong
khoang 3,98 - 14,26 g/con. Diéu nay duoc giai
thich 1a do trong giai doan nay ca tich liy va phat

NO,-N ciing nhu PO,*-P & nghiém thitc Ca_Rphi
(0,76 £ 0,10 mg/L, 1,24 + 0,16 mg/L va 4,91 + 0,27
mg/L) luén duy tri & ngudng cao hon (p < 0,05) so
v6oi nghiém thic Ca_Dhong (0,46 + 0,08 mg/L,
0,85+ 0,14 mg/Lva 4,27 + 0,26 mg/L) sau 50 ngay
nuodi. Tuy nhién, sy bién dong ctua ham luwong
TAN, NO,-N va PO*-P trong suét qua trinh thi
nghiém luén ndm trong nguong thich hop cho sinh
truong va phat trién binh thuong cta cac loai ca ro
phi.

Khuynh huéng ting dan theo thoi gian nuoi
cling duoc ghi nhan d6i véi mat do SS & cac
nghiém thtc thi nghiém (Hinh 1). Két thac vu
nudi, gia tri SS cua bé Ca_Rphi (17,75 + 1,25
mL/L) duoc ghi nhan & muc cao hon so v6i bé
Ca_Dhong (15,58 + 1,16 ml/L). Mac du su chénh
lech nay dao dong trong khoang 12%, nhung
khong c6 y nghia thong ké (p> 0,05). Déng thoi,
gia tri SS lu6n duy tri duéi nguong 25 ml/L trong
moi truong nudc suét qua trinh nudi. Nhu vay,
ham luong SS & cac bé thi nghiém hoan toan thich
hop cho su sinh trueong va phat trién binh thuong
ctia ca hai loai ca ro phi va ca diéu hong.

3.2. Ting trudmg vé khdi lwong va chiéu dai
ctia ca nuoi thi nghiém

——Ca_Dhong

- - =Ca_Rphi

Chiéu dai ca (cm/con)

Ban dau 7 14 21 28 35 Y] 50 Ngdy nuoi

trién chud yéu vé chiéu dai. Khoéi luong trung binh
clia ca tang dan theo thoi gian nu6i va cang vé sau
thi s khac nhau gita cadc nghiém thic cang thé
hién ro rét hon. Su chénh léch vé khai luong ctia
ca ro6 ¢ hai nghiém thiic khac nhau thé hién sau 28
ngay nudi tré di. Gia tri ghi nhan tai thoi diém
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kiém tra cho thdy, ca & nghiém thic Ca_Rphi chi
dat gia tri 15,08 + 0,99 g/con, thap hon so voi khoi
luong trung binh 19,68 + 1,68 g/con thu duoc &
nghiém thic Ca_Dhong. Su tang truong khac
nhau gifra hai loai diéu hong va ro phi ciing da
duoc khang dinh béi Leonard (2000) [12]. Trong
d6, ca diéu hong c6 kha nang tiang truong tot hon
qua qua trinh wong nuoi. Ngoai ra, so v6i ca ro phi
thi ca diéu hong cé dic tinh song va bat moi voi
khuynh huéng duoc thuc hién & ting nudc cao
hon trong thiy vuc, cu thé la ngay dudi bé mait
nuoc. Diéu nay giup ca diéu hong ti€p can duoc voi
nguon dinh dudng floc (“sinh khéi” floc lo ling
trong moi truong nudc va “mang bam” floc duy tri
trén bé mat nudc) thuong xuyén hon trong diéu
kién thi nghiém. Tur d6, viéc tieu thu nguén dinh
duong nhiéu hon nay c6 thé gép phan giai thich

cho kha nang tang trudng tot hon cta ca diéu
hong so véi ca ro phi trong sudt qua trinh nuoi
(Hinh 2, bang 3).

St chénh léch nay tiép tuc duoc ghi nhan
trong suot qua trinh nudi tiép theo. Tai thoi diém
thu hoach (Bang 3), khéi luong trung binh cta ca
ro & cac nghiém thicc Ca_Rphi va Ca_Dhong lan
luot dat 40,82 + 4,21 g/con va 47,41 + 1,72 g/con.
biéu nay chimg to, ca diéu hong thé hién kha
nang tang trudng khdéi luong tot hon ca ro phi, voi
muc 13,9%, trong diéu kién thi nghiém. Dong thoi,
toc do ting trueong khoi luong tuyét doi ctia ca &
nghiém thitc Ca_Dhong (0,87 + 0,00 g/ngay) cing
tot hon so véi nghiém thiec Ca_Rphi (0,74 + 0,01
g/ngay). Su sai khac ghi nhian dugc & ca hai
nghiém thttc c6 y nghia vé mat thong ké (p < 0,05).

Bang 3. Tang trudng vé khdi luong va chiéu dai clia ca & cac nghiém thirc thi nghiém

Chi CaRohi | Ca Dhong
Khoi lwong c4 ban dau (g/con) 3,99 + 0,52 3,98 + 0,59
Khoi luong ca thu hoach (g/con) 40,82 + 4,21* 4741+ 1,72
Toc do ting truéng khoi luong tuyet doi (g/ngay) 0,74 £0,01° 0,87 + 0,00°
Chiéu dai ca ban dau (cm/con) 6,09 = 0,52 5,90 + 0,42
Chiéu dai c4 thu hoach (cm/con) 12,51 +1,34" 15,14 + 1,20
Téc do tang trudng chiéu dai tuyéet déi (cm/ngay) 0,13 = 0,00? 0,18 +0,01°

Ghi chi: Cédc so'liéu trong bang diroc biéu thi dudi dang trung binh + do léch chuan, céc so liéu trén
cung hang co chir cdi khac nhau I1a sai khdc cé y nghia vé mat thong ké (p < 0,05)

Két qua theo doi toc do tang trudng vé chiéu
dai ciing twong tu nhu gia tri khoi luong ca khi
ting dan theo thoi gian nuoi va co su khac biet
gitta cac nghiém thic. Két qua nghién ctru cho
thdy, cac bé nudi trong nghiém thitc Ca_Dhong
ludn co toc do ting trudng vé chiéu dai 16n hon va
khi c4 cang 16n thi si khac biét ngay cang ro rang
hon. Trong 35 ngay nuoi dau tién, chiéu dai ctia ca
chua c6 su khac biét thong ke (p > 0,05) vé su ting
trudng & cac nghiém thic thi nghiém, cac gia tri
dao dong trong khoang 5,90 - 10,36 cm/con. Trong
khi @6, su khac biét c6 y nghia (p < 0,05) vé khoi
Iwong ca & hai nghiém thitc thi nghiém da duoc
ghi nhan sau 28 ngay nu6i. Nhu vay, so vai chi tiéu

chiéu dai thi su ting truéng cta ca roé phi va diéu
hong c6 thé biéu hién ré rang hon & chi tieu khai
luong.

3.3. Ty 1é s6ng ciia ¢4 nuéi thi nghiém

Xac dinh ty lé song nhim danh gia duoc su
pht hop clung hiéu qua va kha thi cia moé hinh
nuoi trong ap dung thuc té. Két qua & bang 4 cho
thdy, tai thoi diém két thic vu nuoéi, ca diéu hong &
nghiém thic Ca_Dhong c6 ty 1é song dat 95,33 +
1,15%. Gia tri nay cao hon (4%, p < 0,05) so voi
nghiém thie Ca_Rphi khi ty 1é song ctia ca chi dat
91,33 + 2,31%. Diéu nay c6 thé duoc gidi thich, 1a
do biofloc & nghiém thitc Ca_Dhong hoat dong
hiéu qua hon so véi nghiém thic Ca_Rphi. T do,
nguoén dinh duong du thira (d6ng vai tro 1a cac
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chat gay 6 nhiém moi truong) trong sudt qua trinh
nudi duoc st dung/chuyén hoa cung voi su sinh
truong cua chung.

Nhan dinh nay duoc cing c6 thong qua viec
luon duy tri nong do thap hon dang ké (p< 0,05)
ctia cac hop chat nito gay doc duoi dang TAN va
NO,-N (tac nhan c6 kha ning tic ché hoat dong
song cua doi tuong thily san) trong moi trudng
nudc & cac bé nuoi nghieém thic Ca_Dhong. Két
qua la méi truong nuodi tré nén thuan loi hon cho
ca sinh trudng va phat trién, tir 6 gép phan nang
ty 1é song tot hon cta ca dieu hong (nghiém thitc
Ca_Dhong) so véi ca r6 phi (nghiém thic
Ca_Rphi). Sy chénh léch nay gita hai nghiém thic
dat 4,2% va c6 y nghia vé mat thong ké (p< 0,05).

Bang 4. Ty 1& séng (%) ctia c4 thi nghiém tai

thoi diém cudi vy nudi

. Nghiém thtc thi nghiém
Chi tiéu
Ca_Rphi Ca_Dhong
oy lf;/;ong 91,33+2,31° | 9533+1,15"
0,

Ghi chu: Cic s6 liéu trong bang duroc biéu thi
duoi dang trung binh + do léch chudn, céc so liéu
trén cung hang co chir cdi khdc nhau Ia sai khac co
v nghia vé mat thong ké (p < 0,05)

Chi tiéu ty lé song ctia ca diéu hong va ro phi
trong nghién ctu nay (bang 4) nhin chung dat
hiéu qua tot hon so voi cac gia tri ghi nhan duoc
cong bo trén hai doi twong nuodi nay véi diéu kién
nudi binh thuong. D6i véi ca diéu hong, theo két
qua diéu tra cta Tran Van Viéet (2016) [13], ty lé
song trung binh ctia ching khi nuéi long bé chi
dat 65,1%. Gia tri nay duwoc ghi nhan dao dong

trong khoang cao hon, 91,1 - 97,8%, so voi nghién
ctru cta Tran Le Cdm Tu va cs (2020) & diéu kién
phong thi nghiém [14]. Trong khi d6, tai thoi diém
thu hoach, nghién ctu ctia Tran Thi Nang Thu va
cs (2022) [15] ghi nhan duoc ca roé phi wong nuodi
trong giai dat ty 1é song trung binh & muc 80,0%.
Ty 1é song ctia ca ro phi thé hién gia tri tot hon
(96,7%) theo nghién ctru ctia Nguyén Thi Ngoc
Anh va cs (2017) [16], tuy nhién trong nghién cttu
nay, d6 man ctia moi treong nuédc nudi duge duy
tr1 & nguong 10 ppt.

3.4. Thanh phan dinh duéng ctia biofloc

Trong hé thong biofloc, ngoai tac dung gitp
cai thién chat luong nuéce chung con duoc xem 1a
nguon cung cap thic dn giau dinh duong [1, 5].
T do, viec st dung biofloc nhe nguéon dinh
duong tai ché bé sung c6 thé gép phan thic ddy
ting truong clia cac doi twong nudi. Két qua &
bang 5 cho thdy, thanh phan va gia tri dinh duong
protein cuia biofloc trong hai nghiém thic thi
nghiém thé hién su khac nhau, voi ham luong tot
hon & nghiém thitcc Ca_Dhong. Cu thé, protein
téng s6 cua biofloc & nghiém thic nay vao cudi vu
nuoi dat gia tri 28,69 + 1,49%, nhiéu hon 3,1% (p <
0,05) gia tri xac dinh duoc & nghiém thuc
Ca_Rphi (25,61 = 1,30%). Quan trong hon, sy 16n
hon c6 y nghia vé mat thong ké (p < 0,05) tuong
tu cling duoc ghi nhan doi voi hau hét cac loai
amino axit thiét yéu (ngoai trit phenylalanine) &
biofloc ctia nghiém thitc Ca_Dhong. Diéu nay
déng nghia véi viec gia tri dinh dudong protein bé
sung tir biofloc trong moéi truong bé nudi &
nghiém thitc Ca_Dhong duoc xem la tot hon so
voi nghiém thic con lai.

Bang 5. Thanh phén héa hoc ciia biofloc trong c4c bé nuéi thi nghiém

Nghiém thitc thi nghiém
Thanh phan
Ca_Rphi Ca_Dhong
Protein téng s6 (% DW) 25,61 + 1,30° 28,69 + 1,49"
Tro (% DW) 31,26 + 1,26° 27,27 + 0,82"
Amino axit thiét yéu (% DW)
Arginine 0,18 + 0,06 0,32+ 0,09
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Lysine 0,35+ 0,05* 0,42 +0,03°
Histidine 0,13 +0,02° 0,18 = 0,04°
Threonine 0,32 + 0,03* 0,46 + 0,04°
Valine 0,19+ 0,05* 0,28 + 0,08"
Leucine 0,19 + 0,02* 0,28 + 0,06"
Isoleucine 0,28 + 0,08 0,38 +0,07"
Methionine 0,36 + 0,06 0,49 +0,15"
Phenylalanine 0,43 + 0,07 0,42 +0,17
Trytophan 0,03 +0,01* 0,07 +0,01°

Ghi chii: DW: Khoi hrong kho. Cdc s6 liéu trong bang duoc biéu thi dudi dang trung binh + do léch
chudn. S6'liéu trén cung hang coé chir cdi khdc nhau thé hién sai khic co y nghia vé mat thong ké (p <

0,05).

bang cha y, so véi ham luong cac amino axit
thiét yéu trong bot ca [17] (thanh phan chinh
trong thitc dn cong nghiép) thi cac gia tri thu duoc
nay tir biofloc trong diéu kién thi nghiém 1a teong
doi thap. Nhu vay, két qua nghién cttu nay con gép
phan chi ra rang, kha nang stt dung biofloc nhw 1a
nguédn dinh dudng protein chinh (thay thé nguén
protein dong vat trong thitc an céong nghiép) cho
cac doi tuong nuoi trong thiy san 1a khong thé.

Két qua vé nong do SS va thanh phan tro co
thé gop phan giai thich cho su chénh léch nay gitra
cac nghiém thic thi nghiém. Cu thé, véi viec luon
duy tri ham luong SS (trong suét qua trinh nu6i)
va tro (cudi vu nudi) thap hon & nghiém thic
Ca_Dhong (p < 0,05), biofloc & nghiém thtic nay co6
khuynh huong sinh trudng va phat trién sinh khoi
moi nhiéu hon so véi nghiém thitc Ca_Rphi. Hay
néi cach khac, biofloc & bé nuoi cd diéu héng cé
“tudi doi” tré hon so v6i & bé nuéi ca ro phi. Chinh
diéu nay dan dén thanh phan dinh dudng cda
biofloc (protein va amino axit trong nghién ctu
nay) duoc tao ra lién tuc va duy tri véi ham luwong
nhiéu hon trong moéi truong nuodi & cac bé nghiém
thiec Ca_Dhong. Ty 1é nghich gita ham luong
protein va tro cua biofloc ciing duoc ghi nhan boi
Khanjani va cs (2021) [18] khi nuéi ca ré phi

(Oreochoromis niloticus) trong hé thong biofloc.
Két qua nghién ctu ciing chi ra ring, kich co cta
biofloc cang nho thi ham lugng protein ctia chung
cang cao. Nhin chung, viéc hinh thanh biofloc cé
ngudn dinh duong protein va amino axit thiét yéu
b6 sung tai chd tot hon da gop phan gidi thich cho
kha ning tang trudng tot hon (ca vé khoi luong va
chiéu dai) ctia c4 diéu hong so v6i ca ro phi sau 50
ngay nuoéi trong diéu kién thi nghiém.

3.5. Kha ning chong chiu stress moi truong
dot ngot cua ca thi nghiém

Két qua vé kha nang chong chiu stress moi
truong dot ngot ctia ca ro phi va diéu hong tai thoi
diém thu hoach cho thdy, hai loai nay c6 phan tmg
giong nhau doi voi cac yéu t0 stress trong qua
trinh thr nghiém. Cu thé, ca ro phi va ca diéu
hong déu duoc ghi nhan chét & nguong gia tri pH
3, nhiét do 10°C hoac 40°C, d6 man 40 ppt. Trong
d6, khi khong duwoc nudi trong moi trueong biofloc,
ca ro phi (nghiém thicc DC_Rphi) va ca diéu hong
(nghiém thic DC_Dhong) thé hién su khac nhau
khong c6 y nghia (p> 0,05) vé kha ning chong
chiu stress moi truong. Diéu nay trai nguoc lai voi
két qua ghi nhan khi hai d6i tuong nay dwoc nuoi
trong moi truong biofloc. Bang 6 cho thay, ca dieu
hong & nghiém thic Ca_Dhong cé thé chiu dung
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v6i nhitng bién dong dot ngot vé moi truong tot

Ca_Dhong luon lau hon so véi ca tir nghiém thic

hon so voi ca ro phi. Diéu nay biéu thi qua thoi  Ca_Rphi (nghiém thic Ca_Rphi), p< 0,05.
gian chét hoan toan cta c4 tr nghiém thic
Bang 6. Kha ning chong chiu stress moéi trieong dot ngot ciia ca sau thi nghiém nuoi

Yeuts Thoi gian chiu dung ctia ca (phut)
Ay stress Giatri | Nghiém thic Nghiém thiec | Nghiém thirc Nghiém thtc
e DC_Rphi Ca_Rphi bC_Dhong Ca_Dhong
3 57+1,5 14,3 +4,5° 6,7 +£2,3* 24,7 £ 3,1¢
pH 6,5 - - _ }
9,5 - - - -
10 15,7+ 2,1° 81,3+12,1° 13,3+1,5° 114,0 £ 9,6
Nhiet do
co | X ' ' ' '
40 138,7 = 20,4 223,3 + 27,5" 128,3 + 25,2 300,3 + 9,5
5 B} . . .
D6 min 15 - - - -
(ppt) 30 - - - -
40 84,7+ 12,7* 723,3 + 75,1° 86,0 + 15,12 913,3+70,2¢

Ghi chu: ““ thé hién viéc khong ghi nhan dwoc hién tuong cd chét hoan toan trong quéd trinh thir
nghiém. Cdc s liéu trong bang diroc biéu thi durdi dang trung binh + do léch chudn. So liéu trén cung
hang co chir cdi khdc nhau thé hién sai khic co y nghia vé mat thong ké (p< 0,05)

Kha ning chéng chiu stress moéi truong tot
hon ctia ca diéu hong khi nuoi trong moéi trueong
biofloc c6 thé duoc gidi thich 1a do viéc tiép can voi
nguon dinh dudng amino axit thiét yéu nhiéu hon
(Bang 5) cta chung trong suét qua trinh sinh
truéng va phat trién. Theo Vijayaram va cs (2024)
[19], céc axit amin thiét yéu cé vai tro thuc ddy he
mién dich, giam stress va gia ting ty lé séng cta
cac loai cA nhu: methionine, lysine, trytophan va
arginine. Diéu nay phu hop voi két quéa ghi nhan &
bang 5 khi nguén bé sung dinh duong amino axit
thiét yéu tai ché (biofloc) déu duy tri véi ham
luong cao hon dang ké (p < 0,05; ngoai trir
phenylalanine) & cac bé nudi nghiém thirc
Ca_Dhong so v6i nghiém thitc Ca_Rphi.

4. KET LUAN VA BE NGHI

4.1. Két luan

Ca dieu hong ghi nhan kha ning tang truéng
vé khoi luong, chiéu dai va ty 1é song tot hon &
nghiém thic Ca_Dhong (p< 0,05), véi cac gia tri
dat dwoc & cudi vu nuoi la 47,41 + 1,72 g/con,
15,14 + 1,20 cm/con va 95,33 + 1,15%.

Thanh phan gia tri dinh dudong protein va
amino axit thiét yéu ctia biofloc trong cac bé nuoi
ctia nghiém thitc Ca_Dhong c¢6 ham lwong cao hon
dang ké (ngoai trir phenylalanine, p > 0,05) so vdi
nghiém thic Ca_Rphi.

C4 ro phi va ca diéu héng c6 nguong stress
moi truong gay chét nhu nhau, bao gom: pH 3,
nhiét do 10°C hoac 40°C, @0 man 40 ppt. Ca diéu
hong ¢6 kha nang chiu dung v6i nhitng bién dong
dot ngot vé moi truong tot hon so voi ca ro phi.

4.2. Dé nghi

Phat trién mo hinh nuéi biofloc déi voi ca diéu
hong (Oreochromis sp.) sé cho hiéu qua nuéi tot
hon ca 16 phi van (Oreochromis niloticus)

Can nghién cttu va danh gia su thay ddi vé cac
chi tieu sinh ly, sinh héa (hong ciu, hormone...)
cta c4 dieu hong va c4 ro phi dudi cac diéu kién
stress méi truong.
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GROWTH PERFORMACES AND STRESS-TOLERANT ABILITIES BETWEEN NILE
TILAPIA (Oreochromis niloticus) AND RED TILAPIA (Oreochromis sp.) REARED WITH
BIOFLOC TECHNOLOGY
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Summary

This study was conducted to determine the preferable appropriateness between Nile tilapia
(Oreochromis niloticus) and Red tilapia (Oreochromis sp.) for biofloc-based aquaculture
systems using carbon source from sugar cane molasses. The 50 day experiment consisted of
two treatments, with triplicates each, including (1) Ca_Rphi: Nile tilapia in biofloc and (2)
Ca_Dhong: Red tilapia in biofloc. Piscine seeds (on average weight and length of 3.9 g and
5.9 cm) were reared in composite tanks (200 L/tank) at the stocking density of 50
fishes/tank. The experiemtal results illustrated better water quality, as indications of lower
TAN, NO,-N and PO>-P levels (p < 0.05), in the Ca_Dhong treatment versus Ca_Rphi
treatment. Red tilapia indicated superior growth performances (p < 0.05) in terms of weight
and survival rate (40.82 + 4.21 g/fish and 95.33 + 1.15%, respectively) to those of Nile tilapia
(12.51 + 1.34 g/fish and 91.33 + 2.31%). Biofloc formed in the Ca_Dhong tanks had a higher
total protein (28.69 + 1.49% DW) than that in the Ca_Rphi tanks, p < 0.05. Significant
superiority, p < 0.05, was also documented for the essential amino acids profile (except for
phenylalanine, p > 0.05) of biofloc in the Ca_Dhong treatment. The harvestable Red tilapia
and Nile tilapia showed identical tolerant capacities against the abrupt environmental stress
factors, with the piscine pH, salinity, and temperature thresholds of 3, 40 ppt, and 10°C or
40°C, respectively. Red tilapia possessed the better stress-tolerant abilities (p < 0.05) as

compared to Nile tilapia.

Keywords: Red tilapia, Nile tilapia, stress tolerance, biofloc environment, growth.
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