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TOM TAT
Nghién cieu nay nham xdac dinh dnh hiong cia Bioflocs, mdt dg wong nudi trong bé composite dén sinh
truecng, 1y 1é song va hé sé thire an cia cd mii lai. Thi nghiém dwoc tién hanh véi cd ¢ giai doan giong cé
3,12+0,25 g/con duwgc wong trong 12 bé composite (1m*/bé) véi 4 nghiém thirc (mdt dé 30 va 50 con/m?, cé ap
dung Bioflocs hay khong), va méi nghiém thire dwoc Idp lai 3 lan. Két qud nghién ciru cho thdy khi sir dung thire
an cd bién c6 dp dam 44% wong nudi cd mii lai trong bé sau 8 tuan dp dung cong nghé Bioflocs cho toc dj sinh
truecng tot, 1y 1é song cao, hé sé thire an thap hon cdc bé khéng dp dung cong nghé Bioflocs va khi wong ¢ mdt
dé 50 con/m? déu cé két qua twong dwong hodc tot hon & cdc thong sé danh gid so véi wong cd ¢ mdt do 30
con/m?. Dé tiét kiém dién tich wong cd giong nén wong cd mii lai bang cong nghé Bioflocs & mdt dé 50 con/m?.
Tir khoa: Ca mu lai, FCR, Sinh truong, Ty lé sdng.
ABSTRACT

This study aimed to determine the effects of Bioflocs, stocking density in composite tanks on growth,
survival rate and FCR of hybrid grouper. The experiment was carried out with hybrid grouper at the fingerling
stage with the average size of 3.12+0.25 g, in 12 composite tanks (1m’/tank) with 4 treatments (density of
30 and 50 fish/m?, applied Bioflocs or not), and each treatment was triplicated. The results showed that using
commercial feed for marine fish with 44% protein for rearing hybrid grouper in tanks in 8 weeks applying
Bioflocs technology led to better growth rate, higher survival rate, lower FCR than those of not applying
Bioflocs technology, and when rearing at the density of 50 fish/m?, the results were equivalent or better in terms
of the assessment parameters compared to the rearing at the density of 30 fish/m’. In order to save area for
rearing fish, it is recommended to raise hybrid grouper using Bioflocs technology at a density of 50 fish/m’.

Keywords: FCR, Growth, Hybrid grouper, Nursery, Survival rate.

I. PAT VAN PE

Céa mu lai (c4 song lai hay ma Tran Chau)
la con lai gitta ca mu ngh¢ duc (Epinephelus
lanceolatus) v&1 cd mu cop cai (Epinephelus
fuscoguttatus). Ca mu lai co gia tri kinh té
cao, wu viét hon cac loai ca ma khac vé toc
dd sinh trudng, kha nang thich nghi véi moi
truong song. Loai nay di dugc san xuat gidng
thanh cong boi cic nudc nhu Trung Qudc,
Indonesia. Tai Vi¢t Nam, Vién Nghlen cu:u
Nudi trong Thuy san III di san xudt gidng
thanh cong (Tmo’ng Quéc Thai, 2021). Ca
mu lai ¢6 mau soc ran den vang, thit dai, chic
va thom, chtra nhiéu chat dinh dudng. Hién
nay, ca4 ma lai duoc nudi bang thirc n cong
nghiép trong ao dat hoic 1ong bé ngoai bién.

Khi nudi trong hé théng hé thi ca thuong bi
dich bénh hodc thién tai bao 1t gay thiét hai
16n cho nguoi nuodi (Shapawi R. & ctv., 2019).
Ty 1& sdng va tdc d6 sinh truong cua ca bién
n6i chung va cd mu lai noi riéng giai doan
wong giéng chiu anh huong cua rat nhidu yéu
t6 nhu méi trudong, thirc an, mat do. Trong do
mat d6 vong dugc xem la mot trong nhiing yeu
t6 quan trong nhét trong giai doan uong giong
ca bién do ching anh huong tryc tiép toi sinh
truong, ty 1€ song, suc khoe cua ca (Hengsawat
et al., 1997; Reza Salari et al., 2012). Nang
cao mat do wong gitip tdn dung va nang cao
hiéu qua kinh té trén mot don vi wong nudi, tuy
nhién khi taing mat d6 qua cao cling gay stress
(Leatherland & Cho, 1985), lam tiang nhu ciu
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vé ning luong, giam sinh truéng va kha ning
st dung thic an (Hengsawat et al., 1997) anh
huong 16n dén ty 16 sdng cta ca trong qua trinh
wong nudi. Theo Rowland va cs., (2006) can
x4c dinh mat do nuéi t6i wu ddi véi mdi loai
& cac giai doan wong khac nhau nham ti wu
ning suét cta hé thong ciing nhu nang cao hiéu
qua kinh té trong qua trinh wong nudi. C4 bi
anh huong dang ké boi ham luong Amoniac
cao trong nudc nudi, van d& nay can tim bién
phép xu ly. Cong ngh¢ Bioflocs dang 1a mdt
giai phap sinh hoc méi va higu qua vé xu ly
chét thai hitu co trong ao, cai thién chét luong
nudc va suc khoe ca nudi. Cong nghé nay gop
phan phat trién nganh nuoi trong thiy san theo
hudng bén viing, an toan sinh hoc va than thién
v6i moi truong nho nhimng kha néng vuot troi
nhu tiét kiém nguén nudc nho hoat dong cua
c4c vi sinh vat di dudng chuyén hoa cac chit

thai trong moi trudng nudc dé didu hoa chat
lwong nude (Hargreaves J., 2013). Ddng thoi,
cong nghé Biofloc gop phan tao ngudn thire an
tu nhién gitip cho viéc st dung thirc an dugc
giam bot, gia tang hi¢u qua su dung thuc an,
tir d6 gop phan giam gia thanh san xuat. Cac
hat flocs trong hé théng Bioflocs ¢6 thé duoc
st dung nhu thire an giau Protein cho dong vat
nuoi (Crab R., 2010). Cong nghé Bioflocs da
duogc tmg dung nhiéu trong nudi ¢ 16 phi, tom
chan tring (Panigrahi & ctv., 2019), ca chép
gidng (D6 Pang Khoa va cs., 2022) mang lai
hiéu qua kinh t& cho ngudi nudi. Hién chua
¢6 nghién ctru ung dung cong nghé Bioflocs
trong wong nudi ca mu nodi chung va ca mu lai
noi riéng. Cho nén, chung t6i thur nghiém wong
nudi c4 mu lai bang cong nghé Bioflocs nhim
mang lai hiéu qua kinh té cho san xuit giéng.

Hinh 1. Ca m lai (Epinephelus fuscoguttatus Q x Epinephelus lanceolatus 3).

IL. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vit liéu nghién ciru

Nghién ctru dugc thyc hién trén dbi tuong
c4 mu lai c6 chiéu dai toan than trung binh dat
5,24 + 1,04 mm, khoi luong 3,12+0,25 g/con.
Cé str dung trong nghién cru duwgc mua tir cong
ty Fish World — Phan Rang —Ninh Thuan dua
vé wong nudi trong cac bé composite ngoai troi
tai cong ty Minh Khanh - Khém 2 - Thi trin
Cai boi Vam - Huyén Phu Tan - Ca Mau trong
thoi gian tir 25 thang 10 dén 21 thang 11 ndm
2021.

2. Phuong phip bo tri thi nghiém

Trudce khi tha ca giéng, nude trong cac bé
dugc gay floc theo cac bude: cip di nudc, do va
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diéu chinh do pH vé gia tri 7-8; d6 kiém > 120
mg/L, hoa tan 3-5g dat phu xa tat déu, bd sung
15g thirc an cong nghiép dang bt 40% protein,
hoa tan phan NPK bén dén khi tong ammonia
(TAN) dat 1 mg/L, b sung carbohydrate (ri

Hinh 2. C4 mii lai giong sir dung 1am thi nghiém.
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duong) sao cho ti 1¢ C/N la 20:1, thém men
vi sinh chtra cac chung Bacillus sp., suc khi
lién tuc nhdm duy tri ham lwong DO > 5 mg/L.
Hang ngay bd sung NPK, ri duong dén khi thé
tich floc (FV) > 2 ml/L. Ngimng bon phan NPK
va ri duong trudce khi tha glong it nhat 4 gio.

Thi nghi€ém duoc bd tri trong 12 bé
composite (6 bé co Bioflocs va 6 bé khong co
Bioflocs) ¢6 kich ¢& 1 m*/bé véi 04 nghiém
thirc khac nhau vé mat do (30; 50 con/m®)va co
Bioflocs hay khong, ky hiéu la B30; NB30; BS0
va NB50, va 03 lan lap cho moi nghiém thuec.
Ca thi nghiém duogc theo doi trong thoi gian
8 tuan. Nghiém thic co Bioflocs khong thay
nude con nghiém thuc khong Bioflocs nudc
uong nuodi dugc thay 30%/ngay. Thic an dung
cho wong nuoi ca mu lai c6 ham lugng Protein
14 44%, c4 dugc cho in 2 1an/ngay cho dén thoa
mian. O nghiém thirc ¢6 st dung Bioflocs, ty 1€
C:N 12 20:1 theo Avnimelech (2015).

Nguén nuée st dung cho thi nghiém uong
ca mu lai duoc loc qua bé loc thd dua vao ao
lang rdi cap cho cac bé thi nghiém. Cac bé thi
nghiém dugc bb tri ngau nhién nhim dam bao
cac diéu kién moi trudong twong dong nhau,
nudc trong bé duoge suc khi lién tuc.

3. Thu thip sb liéu

Cac yéu t6 moi truong: Nhiét do, pH dugc
do 2 lan/ ngay vao 6h va 14h bang nhiét ké
thiy ngin va may do pH (Scan2, Eutech,
Singapore); d0 man duoc do 1 lﬁn/ngéy béng
khuc xa ké. Amonia va Nitrite dugc do 3 ngay

Hinh 3. H¢ thong bé thi nghi¢m wong ci mii lai.

1 1an bang Test Sera.

Chiéu dai trung binh than cua ca duoc do
khi bat dau tha va khi két thuc thi nghiém, do
tir diém mat dén diém cung ctia dudi. S6 mau
do: 30 con/bé/lan kiém tra.

Cong thirc tinh tbc do ting truong theo
chiéu dai theo ngay:

L =L,-L, (mm)/t,-t,

Trong do L chiéu da1 cé do duoc tai thoi
dlemt (mm)

L, chleu dai ca do duoc tai thoi diém t,
(mm)
t=t,—t (ngay)

Cong thu:c tinh téc d6 ting trudng/ ngay
theo khdi lugng:

W=W,-W, (gram)/t -t,

Trong do: W khéi luorng ca do duoc tai
thoi dlemt (gram)

W kh01 luong ca do duoc tai thoi diém t,

(gram)
t=t,—t, (ngay)

Hé sb thuc an dugc tinh FCR = Tong luong
thirc an ca sir dung (Kg)/Tong ting trong ci
nuoi (Kg).

Ty 18 sdng (TLS) duoc xac dinh theo cong
thue:

TLS (%) = (N,: N ) x 100%

Trong do: TLS: Ty 1¢ song (%0).

N;: S6 lwong cé o thoi diém kiém tra t.

N Sb luorng ¢4 & thoi diém ban dau.

4. Xu’ ly s0 liéu

Cac s6 liéu sau khi thu thap dugc xir Iy thong
ké mo ta tinh toan cac gia tri trung binh, do
léch chuan... bang phan mém Microsoft Office
2019 (MS. excel), phan mém SPSS 20.0 duoc
sir dung nham phan tich phuong sai (ANOVA)
moét nhan t6, kiém dinh Duncan’s Test véi a
= 0,05 dugc su dung dé xac dinh su sai khac
thong ké gitta cac nghiém thtrc. Str dung ham
arccos chuyén ddi cac sb liéu thu thap ¢ dang
ty 1 phan trim vé phan phdi chuan trude khi
phan tich.

III. KET QUA NGHIEN CUU VA THAO
LUAN

1. Mot s6 yéu t6 mdi truong trong bé thi
nghiém

Bang 1 trinh bay két qua theo ddi bién
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dong cua cac yéu té moi truong nudc cac
bé thi nghiém bao gém: Nhiét do, do min
va ham lugng 6 xy hoa tan va pH. Nhiét do
nuéc bé thi nghiém dao dong trong khoang
tu 26 - 28°C, d0 man 29%.; DO dao dong
trong khoang 5,0 — 5,5 va pH dao dong trong
khoang tir 8,0 — 8,2. Nhin chung céac yéu t6
moéi trudng nude trong cic bé thi nghiém déu
nam trong khoang phui hop cho sinh truong va
phat trién ctia ca mu lai (Boyd, 1998). Trong
cac bé st dung Bioflocs it c6 su bién dong
gia tri pH va gia tri pH c6 xu hudng thap hon
cic bé khong ap dung Bioflocs. Ham luong
Amoniac, Nitrite c6 xu hudng ting vao cudi
chu ky theo ddi, tuy nhién & cac bé ap dung
Bioflocs thudng thip hon rat nhiéu so véi cac
bé khong 4p dung bioflocs mic du da co su
thay nuéc hang ngay dén 30% nhung ham
luong cac khi doc van & mirc cao cung voi

su chiéu sang khong cé sy can mau cua cc
hat floc nén cac bé khong ap dung Bioflocs c6
xuét hién rat nhiéu rong, tao bam ban vao céac
hé thong suc khi (Hinh 4; 5; 6). Tuy nhién, cac
yéu td moi truong nude trong thi nghiém nay
it bién dong hon so véi nghién ctru ctia Tran
Thé Muu va cs., (2014) khi nghién ctru anh
hudng cua mat do (10000, 20000 va 30000
con/m?) dén sinh truéng va ty 1& sdng cua du
tring ca ma cop giai doan 0 — 40 ngay tudi véi
nhiét 46 dao dong tir 26 - 31°C, d6 man 27 -
32%o; DO dao dong trong khoang 4,5 — 5,5 va
pH dao dong trong khoang tur 7,6 — 8,0.

Chi sb Bioflocs (FV) ¢6 xu huéng ting &
cudi chu ky theo ddi va & nghiém thirc tha mat
dd day (B50) cao hon nghiém thtic tha mat do
thwa (B30) va quan sat cac thiét bi thiy & cac
bé co Bioflocs thiét bi sach hon va khéng bi
bam rong (Hinh 4, 5, 6)

Bang 1. Két qua theo ddi mot s6 yéu té méi trwdmg nwée bé thi nghiém

Thi nghiém ap dung bioflocs va mit dd wong ca mu lai trong bé (con/m®)

Cac yéu to

B30 NB30 B50

NB50

moi trudng Min Max Min

Max Min Max Min Max

Nhiét d6 (°C) 26 31,5 26 31,5 26 31,5 26 31,5
Do man (%o) 23 28 20 30 23 28 20 30
DO (mg/L) 6,7 7,5 5,5 8,2 6,0 7,2 5,0 8,5
pH 7,8 8,2 7,5 8,5 7,5 8,0 7,3 8,7
NH, (mg/L) 0,05 0,18 0,10 0,27 0,08 0,27 0,12 0,35
NO, (mg/L) 0,36 0,62 0,32 6,72 0,42 0,85 0,35 10,02
Chi s0 Biofloc

(FVD) (mg/L) 3,00 15,67 3,00 17,00

Hinh 4. Bé dbi chitng khong ap dung cong nghé Biofloc bi déng rong.
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Hinh 5. Suc khi & bé khong Bioflocs.

2. Anh huwéng ciia Bioflocs, mat d§ wong
trong bé dén toc do sinh trwéng, ty 1€ song
va hé so thirc an cia ca mu lai

Hinh 6. Suc khi bé Bioflocs.

Két qua theo ddi toe do smh truong va ty 1€
song ctia ca mu lai sau 8 tuan thi nghiém dugc
tom tit trong Bang 2 va 3.

Bang 2. Anh hwéng ciia Bioflocs va mat d§ wong trong bé 1én téc dd sinh truéng ciia ca mii lai

| . T;( A | T;( A
| Kich thuwée| Khéiwong | Chidudaica | _ 1090 Khéi lwong ca | 1040
Nghiém , R L FaE N tang trudng PR = tang trudng
, ca tha ca tha (g/ | cuoi thi nghiém U cuoi thi nghiém Z.
thire (cm/con) con) (cm/con) chicu dai (g/con) khoi lugng
(cm/con/ngay) & (g/con/ngay)
B30 13,334+ 0,59 0,13*+0,14 43,87 +£2,42 | 0,65+ 0,06
NB30 5244 1.04 3,12+0,25 11,33+ 1,28 0,10°+0,26 35,17°+4,50 | 0,56*+0,10
B50 ' ’ 13,67+ 0,58 0,14+ 0,15 46,17*+2,46 | 0,69*+0,07
NB50 12,33+ 1,29 0,12+ 0,29 37,04°+ 4,67 | 0,59°+0,12

* Chit cdi khdc nhau trong ciing mét cét la khdc nhau cé ¥ nghia thong ké (P<0,05)

Két qua theo dbi sinh trudng cta ca mu lai
cho thiy, mat d6 wong day (50 con/m?) trong
moi truong Bioflocs cho tde do sinh trudng vé
chiéu dai va khdi luong hon han ca mi lai nubi
o0 mat d6 thua va dac biét sai khac c6 y nghia
(P<0,05) voi moi truong khong co6 Bioflocs.
Qua theo ddi cho thiy Bioflocs trong nghién
clru ndy c¢6 anh huéng dén téc do sinh trudng
ctia cad ma lai. Vé6i dic diém tap tinh an theo

bay, dan nén khi nuéi ¢ mat d¢ cao néu cung
cap t6t cac yeu t6 moi truong, cung cap du
dinh dudng ca mi lai nudi day cho tdc do sinh
truong tot hon khi nudi thua. Nhan dinh nay
pht hgp v6i nhan dinh ctia Nguyén Quy Thinh
va cong su (2022) khi wong ca mu cop trong
bé.

Tuong ty khi xem xét ty 16 séng ctia ¢4 mu
lai & cac nghiém thirc wong nudi trén bé com-
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posite v6i 2 mat do va co ap dung cong nghé
Bioflocs, két qua cho thay ty 18 séng ctia ¢4 mu
lai wong nu6i trong moéi truong co bd sung ché
pham vi sinh ciing ri duong cho ty 1¢ séng cao
hon han (P<0,05) so v&i wong c4 mi lai trong
moi truong nuée khong cd Bioflocs. Két qua
nghién ctru cta ching toi khi wong ca mu lai
trong mdi trudng Bioflocs cho ty 18 sdng cao
hon hin két qua wong ca mu lai cua Truong
Qudc Thai (2021). S& di ¢o ty 18 séng cao trong

nghi¢m thirc dung Bioflocs theo chiing tdi 1a do
¢6 sy 6n dinh méi truong, bd sung thém chat
dinh dudng do céc hat floc va dac biét khong
théy xuit hién hién tuong ca bi nhiém ddém
trang do Cryptocarion irritans hay viém loét
do nhiém khuan Vibrio nhu trong nghiém thtc
khong bd sung Bioflocs va chinh ty 1& séng
cao, ca nhanh 16n nén c6 hé sd thire dn thép o
cac nghiém thirc bd sung Bioflocs.

Két qua nghién ctru cho thay khi wong ca

Bang 3. Anh huéng ciia Bioflocs va mat d§ wong ca mii lai 1&n ty 1¢ séng va hé s6 thirc dn

Nghiém thirc Ty 1& séng (%) FCR
B30 98,89+ 0,11 1,200+ 0,01
NB30 78,67°+ 2,52 1,56° + 0,02
B50 100,00° + 0,00 1,184+ 0,02
NB50 79,67° £ 1,15 1,56 + 0,04

mu lai trong bé 4p dung cong nghe Bioflocs
cé c6 toc do sinh truong tot, ty 1¢ song cao va
kha nang hap thu dinh dudng t6t hon khi wong
nudi khong bd sung Bioflocs va két qua nay
con chiu anh hudng cua mat d6 wong lién quan
dén tap tinh cua loai.

Nang cao mat d6 wong trén mot dién tich
hodc thé tich nudi & mot hé théng ma van dam
bao tdc d6 sinh trudng va dat duoc ty 18 sng
ky vong cho mét ddi twong nudi 1a van dé rat
quan trong nhim ning cao ning sut va hiéu
qua kinh té mé hinh nuéi (Li va cs., 2012). Bén
canh mat d¢ thi sinh trudng va ty 1€ séng cua

Tai liéu tham Khao

ca glong khi vong cling lién quan mat thiét dén
céc yéu tb khac nhu thiét ké hé thdng nuoi, ché
do cham soc, quan ly mdi truong va phong
ngura dich bénh.
IV. KET LUAN

Uong giéng ca ma lai 4p dung cong nghé
Bioflocs cho sinh truong tot, ty 1& sdng cao, co
hé s6 thire an thap. Ca mu lai gidng kich ¢& 5
cm (3 g/con) duge wong trong bé sau 8 tuan &
mat do 50 con/m® cho tdc do sinh trudng, ty 18
song va hé sé thirc dn déu trong dwong hodc tbt
hon khi wong & mat d6 30 con/m?.
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