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ABSTRACT

The study aims to define the suitable feed for rearing the Cobia from larvae
to fry stage in order to contribute to developing protocol for seed
production of Cobia fish. The triplicate experiment was conducted with 4
different feeding regimes of (i) Rotifer + Artemia; (ii) Rotifer + artificial
feed + Artemia; (iii) Nanochloropsis + Rotifer + Artemia and (iv)
Nanochloropsis + Rotifer + artificial feed + Artemia. Fish larvae (4.03mm)
were reared at density of 10 larvae/L in 500-L composite tanks containing
brackish water at salinity of 30 ppt and with continuous aeration. Results
showed that after 21 days of rearing, daily length gain (DLG) (0.84 — 0.99
mm/day) and the specific growth rate (SGR) in body length (7.98 — 8.67
%/day) of fish in all treatments were not significantly different (p>0.05)
from one another. However, the highest survival rate (5.20%) of fish was
found in the treatment (iii) fed with Nanochloropsis + Rotifer + artermia.

TOM TAT

Nghién ciru nay nham tim dwoc logi thirc an thich hop cho giai doan wong
au trung (cd bot) lén ca huong, goép phan xdy dung quy trinh san xudt giong
cd bép. Thi nghiém dwgc bé tri véi 4 nghiém thire thire an khdc nhau véi 3
lan lgp lai gom: (i) Rotifer + Artemia; (ii) Rotifer + Thitc dn nhdn tao
(TANT) + Artemia; (iii) Tao Nanochloropsis + Rotifer + Artemia va (iv)
Tdao Nanochloropsis + Rotifer + TANT + Artemia. Ca bot (4,03 mm) duoc
wong véi mdt dg 10 ca bov/lit trong bé composite cé thé tich 500 lit va miede
c6 a6 man 30%y,, suc khi lién tuc. Két qua cho thcfy, sau 21 ngay wong, t6c
dé tang trucng theo ngay va toc do tang trudng déic biét vé chiéu dai ciia
ca ¢ cac nghiém thirc dao dong twong ung la 0,84 — 0,99 mm/ngay va 7,98
— 8,67 %/ngay, khdc nhau khong c6 ¥ nghia thong ké (p>0,05) giita cdc
nghiém thirc. Tuy nhién, ty 1é song ciia au tring dat cao nhat ((5,20%) ¢
nghiém thiec 111 voi thiee an la tao Nanochloropsis + Rotifer + artermia

1 GIOI THIEU

Ca bop (Rachycentron canadum) la loai
phan bd rong & ving can nhiét di va nhiét doi;
ca ¢ toc do ting truong nhanh va cé gia tri
thuong phém cao (Liao et al., 2004; Holt et al.,

2007 va Nguyen et al., 2008). Ca bop dugc
nudéi ¢ nhiéu nudc trén gidéi nhu Pai Loan,
Trung Quéc, Philippines, Indonesia, Viét
Nam, ... véi mo hinh nuéi trong 1ong 14 cha yéu
(Liao et al., 2004). Theo FAO (2012), san
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luong nubi ca bop cua thé gidi nam 2010 trén
40.000 tan, trong d6 Pai Loan va Trung Quéc
chlem trén 80%. Trong san Xudt gidng ca bop,
gan day dd co nhiéu nghién ciu vé cac khia
canh khac nhau trong wong nudi ca bot, ca
glong va da dat dugc nhing tlen bd 16n gop
phan phat trién nghé san xut gidng & mot s6
noi trén thé gidi (Arnold et al, 2002; Hitzfelder
et al, 2006; Benetti et al, 2008; Resley et al.,
2006; Webb ez al., 2007; Chou et al., 2001). 0
Viét Nam, nghé nudi ca bién trong long cling
ngdy cang phat trién. San luong ca bién nudi
nam 2001 dat 2.150 tn, ndm 2005 dat 5.010
tan va dén nam 2007 ting 1én 15.000 tan. Dbi
v6i khu vuc dong bang song Ciru Long dic biét
la tinh Kién Giang ciing xuit hién hinh thirc
nudi ca bién trong 16ng nhur ¢4 mu va ca bop, s6
luong 16ng nudi ciing gia ting nhanh tir 131
16ng dat san lugng 90 tAn nam 2007 1én gan 900
léng, dat san lugng hon 500 tan nam 2010 (Cao
L& Quyén, 2011). Nudi ca bién 1a chu truong
chién lugc cua nude ta va cac dia phuong ven
blen tuy nhién, viéc san Xudt glong nhan tao
van con rat nhidu han ché nén nghé nudi van
dua chu yéu vao ngudn giéng duoc khai thac tir
tu nhién vn gip kho khan vé sb lugng va chit
luong. Vi thé, viéc thuc ddy nghién ctru san
xudt gidng ca bién, ddc biét 1a ca bop 1a rat can
thiét va cap bach hién nay & nudc ta. Nghién
ctru nay vi thé dugc thuc hién nham gop phan
x@y dung qui trinh san xudt giéng ca bop dé
tmg dung vao san xuat.

2 PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thyc hién tir thang 12/2011
dén thang 01/2012. Ca bd me dugc nudi vd
trong 16ng & quin ddo Nam Du tinh Kién Giang
va duogc cho sinh san nhan tao dé thu ca bot cho
thi nghiém thuc hién tai Khoa Thuy san,
Truong Pai hoc Can Tho. Thi nghiém wong ca
b6t duoc thuc hién gém 4 nghi€m thurc thirc an
khac nhau: (i) Rotifer + Artemia; (ii) Rotifer +
Thuc an nhan tao (TANT) + Artemia; (iii1) Tao
Nanochloropsis + Rotifer + Artemia va (iv) Tao
Nanochloropsis + Rotifer + TANT + Artemia.
M3&i nghiém thic lap lai 3 lan. Cac bé thi
nghiém 13 bé composite c6 thé tich 500 L. Nudc
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uong c6 do man 30%o va dugc suc khi lién tuc.
C4 bot co chiéu dai ban dau trung binh 4,03 mm
duoc bd tri uong voi mat d 10 con/L. Trong
qua trinh thi nghiém, tat ca cac nghiém thuc
duogc cho an Rotifer tir ngay thir 3 dén ngay thir
10 v6i mat do 5 — 10 ca thé/mL, cho an
3 lan/ngay (6"00, 12700 va 18"00); cho in
Artemia mé&i no tir ngay 7 d&én ngay 10 voi
luong 0,5 — 1 Artemia/mL nuéc wong/lan va
cho in 2 lan/ngay (9" 00 va 15"00). Tir ngay thir
11 dén ngay 21, & tit ca cac nghiém thirc déu
cho an Artemia giau héa bang DHA Selco, véi
mat d0 1 — 2 Artemia/mL/lan va cho an
2 lan/ngay (6"00 va 18°00). Riéng dbi véi
nghiém thac (iii) & (iv) bo sung thém tao
Nanochloropsis mot lén/ngéy, voi mat do
100.000 — 200.000 tb/mL va nghiém thuc (ii) &
(iv) bo sung TANT tir ngay 3 — 21, voi lugng
thac an 1 — 3 g/m’/ngdy (cho an 4 lan/ngay:
6"00, 10"00, 14"00 va 18"00). Pinh ky thay
nude 10 ngay/lan (Sugama et al., 2004), mdi
lan thay 20 — 30% luong nudc trong bé va thoi
gian wong la 21 ngay.

Trong thoi gian wong, cac chi tiéu moi
truong nuée nhu nhiét d6 va pH duogc do
2 lan/ngay (7gio va 14 gid) bang may do;
Nitrite, Nitrate va TAN dugc do hang tudn bang
bo thir nhanh (Sera). Tang truong veé chlgu dai
duoc xéchinh 7 ngé}f/lén, moi lan do chiéu dai
30 con/bé va ty 1€ song dugc xac dinh sau 21
ngay uong.

Phuong phap tinh toc do tang treong (Zar,
1996) va ty Ié song cua ca:

— Téc do tang truong theo ngay vé chiéu
dai (mm/ngay): DLG = (L,-L,)/T

— Téc do tang truong dic biét vé chiéu dai
(%/ngay): SGR =100 x (LnL,-LnL,)/T

- Tyl song (%) = (s ca thé cudi / sb ca
thé dau) x 100

Trong do: Ly, L, la chiéu dai ca (mm) & thoi
diém dau va cubi

T: Thoi gian vong
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3 KET QUA VA THAO LUAN
3.1 Yéu té méi trwong nwéc wong ca bop bot
v6i cac loai thirc an khac nhau
Trong thoi gian thi nghi€ém, nhiét do nudc &
cac nghiém thic trong thi nghiém trung binh
dao dong gitra budi sang va chidu trong khoang
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su bién dong pH trong cung mét nghiém thirc
gifta budi sang va chiéu déu nho hon 0,5
(Bang 1). Theo Boyd (1998), nhiét d6 t6i wu
cho su phat trién cua ca tir 26 — 30 °C va pH
thdp hay qua cao cling anh huong dén
sinh truéng va sinh san c4, pH thich hop tir
6,5-9,0.

28,81 — 30,32 °C; pH bién dong tur 8,63 — 8,81,
Bang 1: Cac yéu td thiy Iy ciia méi trudng nuée thi nghiém
Nghiém Nhiét do (°C) pH

thire Sang Chieu Sang Chieu
NTI 28,91+0,49 30,32+0,59 8,67+0,21 8,73+0,12
NT2 28,87+0,48 30,20+0,56 8,63£0,15 8,77+0,06
NT3 28,81+0,46 30,25+0,55 8,65+0,15 8,72+0,11
NT4 28,88+0,50 30,23+0,55 8,60+0,17 8,81+0,02

NTI: Rotifer + Artemia; NT2: Rotifer + TANT + Artemia; NT3: Tdo Nanochloropsis + Rotifer + Artemia; NT4: Tao

Nanochloropsis + Rotifer + TANT + Artemia

Ham lugng nitrite, nitrate va TAN giita cac
nghiém thtc thic dn dao dong trung binh lan
luot 1a 0,32 — 0,38 mg/L, 13,89 — 17,22 mg/L
va 0,38 — 0,64 mg/L (Bang 2). Boyd (1998) cho
rang ham luong nitrite ludn xut hién trong moi
truong nuoc nudi thay san, 1a yéu t6 gay doc
d6i voi cac loai thity san va khuyén cao ham
luong nitrite trong moi trudong wong nudi thiy
san phai nho hon 1,0 mg/L. Tuy nhién, nitrite s€
it gdy doc ddi voi tom, ca duge nudi trong thuy
vuc nudc lg va man so voi nudi trong moi
truong nudc ngot (Boyd, 2007). Trong mdi
truong nude nudi thiy san, ham Iugng TAN an
toan dbi véi cac dong vat thity san 1a nho hon
1,5 mg/L (Tucker, 1998).

Theo cac két qua nghién ctru trén, cac yéu to
moi trudng nude trong thoi gian thi nghiém cua
cac nghiém thtrc thi nghiém dao dong trong gidi
han thich hop cho ca bép sinh trudng va phat
trién binh thuong.

Bing 2: Cac yéu tb thity hoa ciia mai truong
nwéc thi nghiém

Nghiém Nitrite Nitrate

thire (mg/L) (mgL) AN (mg/L)
NTI 0.38%0,16  15,00:1,67  0.47£0,06
NT2 0,35:0,15  13,89+1,92  0,64+0,16
NT3 0,37+0,40  17,22+4,19  0,38+0,12
NT4 0,32+0,16  15,56+3.66  0,58+0,38

NTI1: Rotifer + Artemia; NT2: Rotifer + TANT + Artemia;
NT3: Tdao Nanochloropsis + Rotifer + Artemia; NT4.: Tdo
Nanochloropsis + Rotifer + TANT + Artemia
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3.2 Tang truwdéng cia ca sau 21 ngay wong
v6i cac loai thirc an khac nhau

Chiéu dai cua c4 wong sau 7, 14 va 21 ngay
gitta cadc nghi¢m thuc thic an sai khac nhau
khong co y nghia thong ké (Hinh 1). Sau 7 ngay
wong, chiéu dai cta ci & cic nghiém thirc dao
dong tir 5,57 — 6,14 mm. Pén 21 ngay uong
chidu dai trung binh cta c4 & cac nghiém thuc
dao dong tur 21,71— 24,94 mm. Trong do, ca co
chiéu dai dai nhét 1a & NT4 (24,94 mm) va thap
nhat la NT1 (21,71 mm). Benetti et al (2008),
cho rang khi uong ca bop bt voi mat do thap
(5 con/L), chiéu dai cia c4 sau 21 ngdy uong
dao dong tir 24,72 — 27,48 mm va khéac nhau c6
¥ nghia thong ké (p<0,05) so véi wong ca bop &
mat do 10 con/L (18,85 — 21,29 mm). Bén canh
d6 cling c6 mot nghién ctru khac, khi wong cé
bop bdt voi mat do 10 con/L thi sau 21 ngay ca
chi dat chiéu dai 14,1 mm (Hitzfelder et al,
2006). Nhu vy, chidu dai cia ca sau 21 ngay
wong trong nghién ctru nay la 24,94 mm, tot
hon so v&i chiéu dai cua ca trong cic nghién
ctru trude day.

Tuong tu, tbe do tang truong dac biét cua
ca 0 cac nghiém thic dao dong tu 0,84 —
0,99 mm/ngay (7,98 — 8,67 %/ngay) va khac
nhau khong c6 y nghia thong ké (p>0,05). O
nghiém thitc st dung thic &an tao
Nanochloropsis + Rotifer + TANT + Artemia
(NT4) ca dat toc do ting truong nhanh nhat
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(0,99 mm/ngay; 8,67 %/ngay) va ca co toc
do tang truong thap nhat la nghi€ém thuc su
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dung Rotifer + Artemia (NT1) (0,84 mm/ngay;
7,98 %/ngay).

Bang 3: Ting truéng vé chiéu dai ciia ca sau 21 ngay wong vé6i thire din khac nhau

__Nghiém thire Lgi, (mm/con) L., (mm/con) DLG (mm/ngay) SGR (%/ngay)
NT1 4,03+£0,41 21,71£3,35% 0,84+0,16° 7,98+0,72°
NT2 4,03+£0,41 23,69+0,36" 0,93+0,15° 8,42+0,07°
NT3 4,03+0,41 23,90+0,28 * 0,94+0,01° 8,48+0,06"
NT4 4,03+0,41 24,94+1,32° 0,99+0,06° 8,67+0,26°

Cdc gid tri trong ciing mét c6t c6 ky tw giong nhau thi khéc biét khéng cé y nghia thong ké (p>0,05)
NTI: Rotifer + Artemia; NT2: Rotifer + TANT + Artemia; NT3: Tdo Nanochloropsis + Rotifer + Artemia; NT4: Tao

Nanochloropsis + Rotifer + TANT + Artemia

20 - NT1: Rotifer + Artemia
B NT2: Rotifer + TANT + Artemia
5 NT3: Tao Nanochloropsis + Rotifer + Artemia
> 8 NT4: Tdo Nanochloropsis + Rotifer + TANT + Artemia

g 20 -
g
g 15
=
r(Q
=
© 10

Thoi gian (ngay)

Hinh 1: Chiéu dai ciia c4 wong sau 21 ngay véi cac loai thirc in khac nhau

Trong ciing mot thoi gian ¢6 cdc ky tw giong nhau thi khdc biét khéng cé ¥ nghia thong ké (p>0,05)

3.3 Ty Ié song

Ty 18 séng cla c4 sau 21 ngdy uong cla cac
nghiém thuc dao dong tr 1,38 — 5,20% (Hinh
2), trong d6 & NT3 dat ty 1& séng cao nhat
(5,20%) va khong khac biét cd y nghia so vdi
NT4 nhung khac biét c6 y nghia so voi NT1 va
NT2. Két qua thi nghiém cho thay, ddi voi cac
nghiém thtrc ¢6 bd sung tao Nanochloropsis thi
dat ty 18 sdng cao hon so véi cac nghiém thirc
khong sir dung tio. Didu nay thé hién, tao dong
vai trd rat quan trong trong wong ca bop bot, vi
tao 14 ngudn cung cip thirc an gian tiép cho ca
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thong qua Rotifer va tdo gitip cho modi truong
nuée On dinh hon. Theo két qua nghién ciu
Taramu et al (1993), khi sir dung nhiéu ngudn
Rotifer khac nhau (ngudn Rotifer nudi tir men
banh mi, tir tdo Nanochloropsis két hop véi
men banh mi va tiao Nanochloropsis) dé uong
4u tring ca bién thi toc do ting truong va ty 18
séng cua ca khi sitr dung ngudn Rotifer dugc
nudi bang Nanochloropsis s& tot hon. Ty 18
song khi wong 4u tring ca chdm s& duoc cai
thién khi nudi Rotifer béng loai thirc an c6 chira
nhidu omega-3 HUFA (Kitajima and Koda,
1976).
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Két qua ty 1& séng cia ca dat duoc trong
nghién ctru nay tuong duong voi két qua nghién
ctru cua Faulk and Holt (2005) va Hitzfelder et
al (2006), ty 1& séng cla ca wong sau 16 ngay
dat tir 8 — 16%, dén 21 ngay wong dat tur 1,9 —
6,9%. Ty 1& sng cua ca bop khi wong ngoai troi
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v6i md hinh nude xanh va ¢ bd sung copepoda
dat 5 — 10% sau 20 ngay uwong (Liao et al,
2004). Tagawa et al (2004), cho ring phan 16n
ca bot chét trong nhimg ngay dau sau khi hét
noan hoang béi vi ca thiéu thanh phan dinh
dudng thiét yéu trong ngudn thirc an.

NT3

Hinh 2: T¥ 1¢ sdng ciia c4 sau 21 ngay wong véi cac loai thirc dn khac nhau

Cdc ky tw giong nhau thi khdc biét khéng c6 y nghia thong ké (p>0,05)
NT1: Rotifer + Artemia; NT2: Rotifer + TANT + Artemia; NT3: Tdo Nanochloropsis + Rotifer + Artemia; NT4: Tao

Nanochloropsis + Rotifer + TANT + Artemia
3.4 Phan dan cia ca ¢ nghiém thirc

Bang 4 cho thdy, hé sé bién dong vé chiéu
dai ctia ca wong sau 21 ngay & cac nghi¢m thirc
thirc an khac nhau dao dong tur 34,48 — 42,47%,
gitra cac nghiém thuc sai khac nhau khong c6 y
nghia théng ké (p>0,05). Trong d6, hé s bién
dong & NT1 thip nhat (34,48%) va cao nhat 1a
& NT2 (42,47%). Tuy nhién, chiéu dai cia ca
trong cung mdt nghiém thirc sau 21 ngay wong
c6 su phan c& rit 16n. Trong nghién ciru nay,
nhém ca c6 chiéu dai 20 — 30 mm & cic nghiém
thirc dao ¢6 tan sd xuét hién cao nhat, ké dén 1a
nhém cd ¢ chiéu dai nhd hon 20 mm va tan sd
xuét hién thip nhit & nhom ca c6 chiéu dai 16n
hon 30 mm (Hinh 3). Sy phan dan cta ca bi tac
dong boi nhiéu yéu t6 nhu thie dn, mat do uong
va thé tich bé wong. Khi wong ca bép voi mat
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dd 5 va 10 con/L thi sy phan cd cta ca khac
biét c6 ¥ nghia thdng ké (p<0,05), v6i mat do
uong 5 c& bot/L thi ca it phan ¢d hon so v6i mat
d6 vong 10 con/L (Benetti ef al., 2008).

Bang 4: H¢ s6 bién dong vé chiéu dai ciia ca sau
21 ngay wong v6i thirc an khac nhau

Nghiém thire Heé so0 bién dong

(CV, %)
NT1: Rotifer + Artemia 34,48+3,12°
NT2: .Rot;fer + TANT + 42.47+5.99°
Artemia
NT3: Tao Nanochloropsis + a

+.

Rotifer + Artemia 37,18+4,30
NT4: Tao Nanochloropsis + 36.2746,69"

Rotifer + TANT + Artemia

Cac gia tri trong cung mét cot co ky tur giong nhau thi
khac biét khéng co y nghia thong ké (p>0,05)
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Hinh 3: Sy phan dan ciia ca bop sau 21 ngay wong véi cac loai thirc dn khac nhau
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