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TOM TAT
Nghién cieu nham danh gid anh hwong cdc loai thike an khdc nhau bao gom 5 nghiém thirc (NT) (i)
NTI: 100% du trimg Artemia, (i) NT2: 100% copepod, (iii): 100% thirc dn tong hop, (iv) NT4: 50% du tring
Artemia+ 50% thire an tong hop, (v) NT5: 50% copepod +50% thirc an tong hop va 4 nghiém thire mdt dg nudi
lan let 500, 1000, 1500 va 2000 con/m® dén ty 1é song, toc do tang trucng, 1y 1é phdn dan va ty 1é di hinh ciia
cd song da bdo trong giai doan con giong. Két qud nghién cieu cho thdy, nghiém thirc siv dung két hop 50%
copepod va 50% thirc an tong hop NRD-INVE (nghiém thirc 5) da dat ty 1é song cao nhat (68,6%) ciing voi
toc dg tang trwong trung binh hang ngay tot nhat (0,67 mm/ngay). Ngwoc lai, nghiém thirc chi sit dung thire
an tong hop (nghiém thirc 3) cho 1y 1é séng thap nhdt (22,2%). Ngodi ra, khi nuéi véi mét dé 1000 con/m?, ty
1¢ song cao nhat dat dieoc la 72,1%, trong khi nuéi véi mdt dg 500 con/m? cho ty 1é phdn dan va di hinh thap
nhdt. Qua dé, két qua nghién ciru khuyén nghi rang giai doan wong giong cd song da bdo dat hiéu qua cao
nhdt khi sir dung ché do thire dn két hop 50% copepod va 50% thirc an tong hop, véi mét do nudéi 1000 con/m?.
Tir khod: Cd song da bdo (Plectropomus leopardus), thirc dn, mdt dg wong, ty 1é song, toc dg ting
trueong, hé sé phan dan, ty 1é di hinh
ABSTRACT

This study aimed to assess the impact of various feed types, including five treatments (i) Treatment 1:
100% Artemianauplii, (ii) Treatment 2: 100% copepods, (iii) Treatment 3: 100% artificial feed, (iv) Treatment
4: 50% Artemianauplii + 50% artificial feed, and (v) Treatment 5: 50% copepods + 50% artificial feed,
alongside four stocking density treatments (500, 1000, 1500, and 2000 fish/m?) on survival rate, growth rate,
grading percentage, and deformity rate of juvenile leopard grouper (Plectropomus leopardus).The results
indicated that the combination of 50% copepods and 50% NRD-INVE artificial feed (Treatment 5) achieved the
highest survival rate (68.6%) and the best average daily growth rate (0.67 mm/day). Conversely, the treatment
with only artificial feed (Treatment 3) had the lowest survival rate (22.2%). Additionally, the highest survival
rate (72.1%) was observed at a stocking density of 1000 fish/m? while the lowest grading and deformity rates
were observed at a stocking density of 500 fish/m>. Thus, the study recommends that the most effective juvenile
rearing protocol for leopard grouper involves the use of a 50% copepod and 50% artificial feed regime with a
stocking density of 1000 fish/m?>.
Keywords: Leopard coral trout grouper (Plectropomus leopardus), feed, stocking density, survival rate,
growth rate, grading coefficient, deformity rate

1. PAT VAN PE kinh té cao, duoc wa chudng nho chét lugng
Ca song da bao (Plectropomus leopardus thit thom ngon va kha nang tang truong nhanh.
Lacepede, 1802), mot loai ca bién co gia tri Trong boi canh nhu cau ngay cang tang doi voi
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loai ca nay, viéc t6i uu hoa quy trinh wong nuéi
tré nén cap thiét dé dam bao ning xuat va hiéu
qua kinh t&. Mot trong nhiing yéu té quan trong
trong qua trinh wong nudi ca song da bao la lya
chon thirc an phu hop va xac dinh mat doi nuoi
thich hop. Ca hai yéu té nay déu co tac dong
dang ké dén cac chi tiéu quan trong nhu toc do
tang truong, ty 16 sdng, hé s phan dan va ty 18
di hinh.

Thirc an dong vai tro then chdt trong viée
cung cap cac dudng chat can thiét cho su phat
trién cua ca. Cac loai thirc an khac nhau mang
lai cac thanh phan dinh dudng khac nhau, anh
huong dén hiéu suat tiéu hoa va hap thu dinh
dudng cta ca. Thirc an giau dinh dudng va dé
tiéu hod s& gitip c4 song da bao phat trién nhanh
hon, cai thién téc do ting trudng va ning cao
strc dé khang. Nguoc lai, thirc an khong phu
hop c6 thé gdy ra cac Van dé vé sirc khoé, 1am
giam ty 1€ song va glam toc do tang truong

Trong giai doan au trung ctia ca bién, nhu
cau dinh dudng chu yéu duoc dap Gmg thong
qua viéc str dung cac ngudn thirc in tuoi song
nhu rotifer, Artemia va tdo don bao. Cac dudng
chat thiét yéu trong giai doan nay bao gdm axit
béo khong no c6 ham luong cao (HUFA) va
cac loai vitamin (Planas va Cunha, 1999). Do
c4 bién khong co kha ning ty tong hop cac
chat dinh dudng nay, viéc bo sung qua thirc in
1a can thiét, thong qua qué trinh goi la cuong
hoa dinh dudng, nhim ting cudng ham luong
dudng chit trong rotifer va Artemia trude khi
cung cap cho 4u tring ca.

Khi ¢4 budc vao giai doan ca gidng, viéc
chuyén dbi tir thirc an c6 kich thudc nho dén
loai ¢6 ham luwong dinh dudng phu hop trd
nén phtrc tap hon. Copepod, mdt loai sinh
vat phu du, duoc xem 1a ngudn thuc an ly
tuong cho ca giéng, do chira ham luong cao
DHA (axit docosahexaenoic) va EPA (axit
eicosapentaenoic), cung voi mot sO loai
vitamin va axit amin d& tiéu hoa va hip thu, hd
tro t6t cho qua trinh tdng trudng cua ca glong
(Melianawati va cs, 2013).

Bén canh d6, mat d6 nudi ciing la mot yéu
t6 quyét dinh dén sy thanh cong cta qua trinh
wong. Mat d6 nudi qua cao cé thé canh tranh
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gay gat vé thirc an va khong gian, gy stress
cho ca, lam giam ty 1& séng va gia ting ty
I¢ di hinh. Sy canh tranh nay con lam cham
toc do tang truong va tao ra sy khong dong
déu trong kich thude va khdi lugng ca, anh
huong dén hé s phan dan. Mat khac, mat do
nudi qua thap, c6 thé viéc khong tan dung hét
khong gian nudi, gdy lang phi va lam giam
hiéu qua kinh té. Thuc té cho thdy ¢ mot sb
cong trinh nghién ctru trude day cua Salari et
al. (2012) khi nghién ciru trén ca song hé (E.
fuscoguttatus) sau 42 ngay uong nudi ¢ mat
d6 1000, 3000 con/m® cho téc do ting trudng
cao hon khi wong ca & mat d6 5000 con/m® va
két qua nay ciing trong dong véi mot s6 ddi
tuong khac nhu ¢ song chdm cam E. coioides
(Samad et al. 2014), cad ch€m Lates calcarifer
(Ngb Vin Manh, 2008), ca hong my Sciaenops
ocellatus (Ngd Vin Manh, 2017) cho ring toc
d6 tang truong giam dan khi vong ca giéng &
mat do cao. Vi vay, viéc xac dinh mat do nuoi
thich hop 1a yéu té quan trong dé dam bao mai
truong song 1y tuong cho ca, tir d6 cai thién cac
chi tiéu sinh truong va phat trién.

Nghién ctru nay duoc thuc hién nhim danh
gia anh hudng cua cac loai thuc an va mat do
nudi khac nhau dén toc do tang trudng, ty 18
séng, hé sb phan dan va ty 1€ di hinh cua ca
song da bao giai doan ca gidng. Két qua thi
nghiém s& cung cép nhiing thong tin khoa hoc
hitu ich, hoan thién quy trinh san xuat gidng ca
khic phuc nhitng han ché trong qua trinh wong
tir c4 huong 1én c4 giéng, gop phan nang cao
hiéu qua san xut con gidéng ca song da béo.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Thoi gian va dia diém nghién ciru

Nghién ctru trién khai tir thang 3 - 6/2023,
tai Trung tim Nghién ciru va Phat trién nudi
bién Nha Trang (X& Phudc Pong, Tp. Nha
Trang, tinh Khanh Hoa) thugc Vién Nghién
ctru Nudi trong Thuy san II1.

2.2. Nguén c4 va bé thi nghiém

Ca song da bao 30-32 ngay tudi duoc thu
tr mot bé wong xi ming co thé tich 16 m3,
ngudn ca sinh san nhan tao ctia dé tai ma sb
NVQG-2020/DT.11. Banh gia cam quan xac
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dinh c4 khoé manh va do dac chidu dai trung
binh 20,91 mm ddng déu kich ¢.

Bé uong thi nghiém 1a bé composite c6
thé tich 0,5 m®, hinh tru tron (cao 77cm x @
100 cm) duge bd tri ngdu nhién theo thiét ké
thi nghiém thuc an va mat d¢ wong. Thic an
va mat do wong duogc thuc hién theo thiét ké
thi nghiém. Bé c4 thi nghiém dugc cham soc
quan 1y chat vé ngudn nudc, thirc an du thira va
siphone day 3 ngay/lan dam bao cac yéu té moi
truong pht hop dé ca phat trién.

2.3. B4 tri thi nghi¢m

2.3.1. Thi nghiém vé thirc dn: gdm 5 nghiém
thirc c6 cac loai thirc an khac nhau copepod
(Parvocalanus crassirostris) dugc cung cip
boi ngudi nudi thire an tuoi song (Cam Ranh,
Khanh Hoa), xir Iy mam bénh bang iodin 10
ppm trong 5 phut, au trung Artemia, Artemia
tién truong thanh co kich thuoc 0,5 — 1,0 mm
(Inve, Thailand) duoc cudng hoa bing Al
DHA selco (ndng d6 sir dung 300 mg/L trong 6
gi®) va thirc an tong hop NRD INVE Thailand.
Mat d6 uwong 1000 con/m?. Thi nghiém gom (i)
NT1: 100% 4u trang Artemia, (ii) NT2: 100%
copepod, (iii): 100% thic an tong hop, (iv)
NT4: 50% au trung Artemia + 50% thirc an
tong hop, (v) NT5: 50% copepod +50% thirc
an tong hop. Thoi gian cho an 2 lan/ngay, dbi
v6i cac nghiém thirc c6 thirc an tong hop duoc
cho an trudc va copepod cho an sau 30 phut.
Luong thirc dn cung cip hang ngay duogc tinh
toan trén khau phan thtc dn 8% khdi luong
than cua dan ca nudi (vat chat kho) dugc diéu

nghiém. Mdi nghiém thurc thi nghiém dugc lap
lai 3 lan.

2.3.2. Thi nghiém vé mdt dé: gdbm 4 nghiém
thirc mat d6 khéc nhau (i) NT1 wong ¢ mat do
d6 500 con/m?, (ii) NT2: wong & mat do 1000
con/m?, (iii) NT3: 1500 con/m® va (iv) NT4:
2000 con/m®. Thue dn duoc st dung tir két qua
t6t nhat cua thi nghiém vé thic n giai doan
c4 gidng 1a 50% copepod va 50% thiic an tong
hop. M&bi nghiém thirc thi nghiém duoc lap lai
3 lan.

Thoi gian thi nghiém va theo déi 30 ngay.
Quan 1y bé wong va chiam soc ca duge thuc
hién hang ngay nhu siphone xac dinh lugng
thtrc an du thura va thay nude 50% sau khi do
dat cac chi tiéu moi truong. Céc chi ti€u theo
ddi bao goém ty 18 song, toc do ting trudng,
mirc do phan dan va ty 1& di hinh ddi voi ca
thi nghiém tir ca huong 1én ca giong. Hé thong
b tri thi nghiém va c4 song da bao giai doan
giéng (Hinh 1).

2.4. Phwong phap thu thap va xir Iy s6
liéu

2.4.1. Xac dinh cdc yéu té méi truong: bao
gém nhiét d6 duoc xac dinh 2 ngéy/lﬁn vao
thoi diém 8h va 14h trong ngay trude khi thay
nude bang nhiét ké bach phan, c6 do chinh xac
dén 1 °C; d6 man duoc do 1 lan/ngay ¢ thoi
diém 14h trong ngay bang khuc xa ké co do
chinh xac 1 ppt; pH duoc xac dinh 1 lan/ngay
bang méay do dién tir cAm tay hiéu PINPOINT,
d6 chinh xac 0,01 don vi; Ham lugng oxy hoa
tan (DO) duoc do ban may do oxy hoa tan
HORIBA, d9 chinh xac 0,1 mg/L; cac yéu t6

Hinh 1: Hé théng bé thi nghiém (A) va ca song da bao giai doan gidng (B).
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khac nhu NO,N, NH,*-N dugc do bang KIT
TEST Sera (DBuc).

2.4.2. Xdc dinh mgt s6 chi tiéu khac

Tbc do tang truong cua cd dugc xac dinh
bang cach thu miu ngau nhién 10 con/bé thi
nghiém (30 ca thé/lan) dé do chiéu dai va khdi
luong vao thoi diém bat dau va két thuc thi
nghiém. Trong d6, chiéu dai toan than ca dwoc
xac dinh tir miéng ca dén dudi, bang thudc k&
oli, v&i do chinh x4c 1 mm; con khéi luong ca
duoc xac dinh béng can phan tich c6 do chinh
xac 0,01g.

- Téc d6 ting truong tuyét dbi vé chidu dai
(DLG; mm/ngay)

DLG = (L, - L))/At

- Toc d6 tang truéng dic trung (SGR; %/
ngay)

SGR, = (LnL,—LnL,) * 100/At

-Toc do tang trudng tuyét dbi vé khdi lugng
(DWG; g/ngay)

DWG = (W, - W )/At

- Toc d9 ting truong dic trung (SGR; %/
ngay)

SGR,, = (LnW, — LaW ) * 100/At

- Ty 1¢ song (S; %): S—%X 100%

- Ty 1¢ phan dan (; % muc do dong déu ca
the) Cv =F"x 100%

- Ty 1€ di hinh (Df; %)

Df=A/B * 100 %

Trong do L, la chiéu dai ban dau; L, la
chiéu dai cudi

W1,la khéi lugng than ban dau; W, 1a chiéu
dai cuoi

Nt 14 sb ca con lai tai thoi diém t (con); No:
13 sb c4 tai thoi diém ban dau (con)

Cv (%): hé sb bién thién, o: d6 1éch chuan,
y: gia tri trung binh

A 14 s6 ¢4 bi di hinh mat ndp mang, cong cot
song (con), B 1a tong s6 ca kiém tra (con)

2.4.3. Phuo‘ngphap xur ly s0 liéu

Céc s0 liéu ve ty 1€ song cua ca _song da
b4o & cac giai doan c4 hwong va cé giéng duoc
chuyén sang arcsine dap tng tinh dong nhit
va tinh phuong sai. Gia tri trung binh gitta cac
nghiém thtrc duoc so sanh sy khac biét c6 y
nghia théng ké (p<0,05) bang kiém dinh one
way — ANOVA va Post-hoc test bang Tukey’s
HSD trén phan mém SPSS 22.0.
3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Dién bién cac yéu t6 mdi trueomg nuwée trong bé wong thi nghiém

Yéu t6 méi truomg Gia tri dao djng

Nhiét do (°C) 28,5-29,1

Do man (%o) 33,1-334

pH 8,082

DO (mg/L) 52-54

NO, - N(mg/L) <0,3

NH,"-N(mg/L) <0,2

Moi truong nude dé wong ca song da béo mg/L; NO,: < 0,3 mg/L; NH,": <0,2 mg/L.

giai doan ca hwong 1én ca giéng duoc quan ly
kha chat ché thong qua cac khau xur 1y nudc
nuoi, cham soc va vé€ sinh thirc an tuoi séng
cung cap vao bé wong ca. Két qua kiém tra cac
chi tiéu moi truong nudc gitta cac thi nghiém
khong co sy sai khac ¢6 ¥ nghia dbi véi timg
nghiém thirc thi nghiém do mdi truong nudc
thi nghiém trong thoi gian ngén va quan ly chat
lugng nuéc dau vao kha nghiém ngat. Theo
do, nhiét d6 nude dao dong 28,5 — 29,1 °C; do
man: 33,1 -33.4 %o; pH: 8,0 —8,2; DO: 5,2 -5,4
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Nhin chung, gid tri cac yéu td moi truong nudc
trong cdc nghiém thirc ghi nhan dugc tuong dbi
on dinh, do thi nghi¢m duo’c b tri trong cung
moét khu vye va cung ngudn nude cap, ché do
cép va thay nudc.

Vi két qua trén co thé nhan dinh r;"lng cac
yéu t6 méi truong nudc nudi ca song da bao tir
giai doan c4 huong 1én c4 gidng duoc theo dbi
trong thi nghiém nay déu nim trong khoang
thich hop (Boyd., 1998). cho su sinh truong va
phat trién giai doan ca huong 1én giéng.
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3.2. Anh hwéng cia thire dn 1én tdc dé ting truéng ciia ca song da bio gidng
Bang 1: Két qua thi nghiém inh hwéng ciia thire in dén ting truwéng ca song da bio gidng

Chi tiéu Loai thirc an

theo doi NT 1 NT 2 NT 3 NT4 NTS5

L dau (mm) 20,91+1,19 20,91+1,19  20,91«£1,19  20,91£1,19  20,91+1,19
L cudi (mm) 40,40+0,55®  40,49+0,45® 39,66+0,62° 40,66+0,10® 41,90+0,27°
DLG (mm/ngay) 0,65+0,02% 0,65+0,01®  0,63+0,02° 0,640,032 0,67+0,02°
SGR, (%/ngay) 2,10+0,05° 2,20+0,04°>  2,13+0,05° 2,16+£0,06°  2,24+0,02°

L: chiéu dai; S6 liéu trong bang trinh bay la gid tri TB % d¢ léch chudn (n=3). NT 1: 100% du tring Artemia; NT 2: )
100% copepod; NT 3: 100% thitc dn tong hop (NRD-INVE Thdi Lan; NT 4: 50% du triing Artemia + 50% thirc dn tong
hop; NTS: 50% copepod + 50% thirc an tong hop (NRD-INVE Thailand). Céc chit s6 a,b khdc nhau trong cing mét hing

thé hién su sai khdc ¢é Y nghia théng ké (p<0,05).

Két qua nghién ciru cho thay anh hudng 16
rét cua cac loai thire dn khac nhau 1én téc do
tang truong vé chiu dai cua ca song da bao
giai doan giéng. Dit lidu tir Bang 1 cho thay
chiéu dai ban dau cta cd ¢ cac nghiém thic
(NT) la twong duong nhau trung binh 20,91
mm +1,19 mm. Tuy nhién, khi so sanh voi
chiéu dai lac thu hoach, c6 su khac biét rd rét
gita cac nghiém thuec.

NT5 (50% copepod + 50% thirc an tong
hop) dat chiéu dai lac thu hoach cao nhét, véi
41,90 £ 0,27 mm, cho théy su két hop gilta
copepod va thirc an tong hop ¢ hidu qua tot
nhét trong viéc thiic ddy ting truong chiéu dai
clia ca. NT4 (50% 4u trung Artemia + 50% thic
an tong hop) cling cho két qua t6t véi chidu dai
40,66 + 0,10 mm va thap hon NT5.

Trong khi d6, NT1 (100% &u tring Artemia)
va NT2 (100% copepod) ciing cho két qua
tuong ddi tot voi chiéu dai luc thu hoach 1an
Iuot 1a 40,40 = 0,55 mm va 40,49 + 0,45 mm.
NT3 (100% thtrc an tong hop) co két qua thap
nhét véi chiéu dai lac thu hoach 1a 39,66 +
0,62 mm, cho thay thirc an tong hgp don thuan
khong t6i wu bang sy két hop véi cac loai thirc
an tu nhién nhu au tring Artemia va copepod.

Vé tbc d6 ting truong theo chiéu dai hang
ngay (DLG), NT5 dat DLG cao nhat 13 0,67 +
0,02 mm/ngay, tiép theo 1a NT1 va NT2 véi
cung mic DLG la 0,65 £ 0,02 mm/ngay va
0,65 + 0,01 mm/ngay. NT3 c¢6 DLG thap nhit
la 0,63 + 0,02 mm/ngay. Su khac biét nay cho
thiy tdm quan trong cua viéc két hop thirc an
tu nhién va thirc dn tong hop dé dat duoc hiéu
qua ting truong toi wu.

Vé ty 1é tang truong tuong ddi theo chiéu
déi,héng ngay (SGR,), NTS cling c6 SGRL cao
nhat voi 2,24 + 0,02 %/ngay. NT2 dat SGRL la
2,20 + 0,04 %/ngay, cao hon so vai NT1 (2,10
+ 0,05 %/ngay) va NT4 (2,16 + 0,06 %/ngay).
NTS3 tiép tuc c6 SGR, thép nhét 1a 2,13 + 0,05
%/ngay, phan anh sy kém hi€u qua cua thtc an
tong hop khi khong c6 su két hop véi thirc an
tu nhién.

Két qua nay chi ra riang viéc s dung két
hop thirc dn tu nhién nhu au tring Artemia va
copepod véi thirc dn tong hop c6 thé cai thién &
rét toc do tang truong va hiéu qua dinh dudng
cho c4 song da bao giéng. Do do, trong san
xuit gidng nén xem xét viéc ap dung phuong
phap két hop nay dé t6i wu hoa qua trinh nudi
c4 va nang cao ning sut.

3.3. Anh hwéng ciia thire dn dén ty 18
song, mirc d9 phin dan va ty 1§ di hinh ca
song da bao giai doan ca gidng

Anh huéng cua cac loai thire dn khac nhau
lén ty 1€ séng, murc do phan dan va ty 1€ di hinh
cua ca song da bao tir giai doan c& huong lén ca
gidng dugc trinh bay trong Bang 2.

Ty 1& sdng clia ¢ song da bao lai c6 xu hudng
tang 1én tir nghiém thirc NT3 dén NT5. Cy thé,
NT5 (50% copepod + 50% thic dn tong hop)
co ty 1€ séng cao nhat dat 68,60+2,46%, trong
khi NT3 (100% thirc an tong hop) c6 ty 1é séng
thip nhat, chi dat 22,27+3,67%. Su khac biét
c¢6 y nghia théng ké vé ty 1& séng cao hon dugc
ghi nhan gitta NT2 va NTS5 so voi hai nghiém
thirc con lai (p<0,05). Diéu nay cho thay loai
thirc an c6 anh huong dang ké dén ty 1& song
cua ca song da bao trong giai doan wong nuoi.

TRUONG DAI HOC NHA TRANG e 43



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 4/2024

Bang 2: Két qua thi nghiém inh hwéng thire in dén ty 18 séng, mirc d9 phan dan va ty 1¢ di hinh
¢4 song da bzo gidng

Chi tiéu Nghiém thire thire an

theo doi NT 1 NT 2 NT 3 NT4 NTS5

Ty 1é song (%) 64,5344,96>  68,474+3,82°  22.27+3,67*  57,47+£4,30®  68,60+2,46°
Heé s6 phdn dan (%) 3,53+0,33*  3,14+0,19°  4,59+0,43°  4,16+1,87"  4,76+0,30°

Ty I¢ di hinh (%) 1,00+0,12 1,22+0,01 1,44+0,51 1,11+0,51 1,44+0,14

S6 ligu trong bang trinh bay la gid tri trung binh (mean) + dg léch chudn (SD)(n=3). NT 1: 100% du tring Artemia; NT
2: 100% copepod; NT 3: 100% thirc an tong hop (NRD-INVE; NT 4: 50% du tring Artemia+ 50% thirc an tong hop;
NT5: 50% copepod + 50% thirc an tong hop (NRD-INVE Thailand).

Theo két qua nghién ctru cua Salama (2008)
trén ca chém chau A gidng (Lates calcarifer)
va cua Martinez-Cardenas et al. (2018) trén ca
bién giai doan gidng (Atractosteus tropicus),
loai thirc dn khong anh huéng nhidu dén ty 18
song. Tuy nhién, két qua cua thi nghiém nay
cho thay loai thtrc dn da c6 anh huong dén ty 18
sdng cua ca song da béo.

Muc d6 phan dan cua ca song da bao trong
cac nghiém thtrc ché do cho an dao dong tur
3,14% dén 4,76%. Muc do phan dan gitra
nghiém thirc NT1 (100% au tring Artemia) va
NT2 (100% copepod) khong c6 su khac biét
thong ké khi so sanh véi nhau. Tuy nhién, khac
biét c6 ¥ nghia thong ké dugc ghi nhan giita
nghiém thuc NT1 va NT2 so vdi ba nghiém
thirc con lai v6i mac d6 phan dan thap hon
(p<0,05). Ché d¢ dinh dudng anh hudong mic
d6 phan dan chua dugc ghi nhan nhiéu trong
cac nghién cuou trude day. Trong thi nghiém
nay, ché do dinh dudng bang 100% copepod
cho két qua mirc dd phan dan cta ca nhd hon
s0 voi cac nghiém thirc khac. Nghién ctru cuia
Aydin et al. (2011) trén c4 bién turbot (Psetta
maxima) cho thiy khéng co su khac biét vé
mirc d6 phan dan vé trong luong cua ca khi cho
an & cac ché do thie an khac nhau. Nhu vay,
anh huong cua dinh dudng 1én muc do phan
dan c6 thé khac nhau tuy thudc vao loai ca,
tudi, kich c& va chét luwong thurc an.

Ty 1¢ di hinh ciia c4 song da béo cao nhat
la & nghiém thac NT3 (1,44+0,51%) va NTS
(1,44+0,14%), trong khi thip nhit la & nghiém
thirc NT1 (1,00+0,12%). Tuy nhién, khong co
su khac biét c6 y nghia thong ké vé ty 18 di hinh
gitrta cac nghi¢ém thtrc trong thi nghiém nay
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(p>0,05). Anh hudng cua loai thie an 1én ty 18
di hinh ctia ¢4 hau nhu khong c6 nhiéu thong
tin cong bd, tuy nhién trong nghién ctru nay di
cho thdy khong c6 su anh huong o rét cua ché
dd dinh dudng 1én ty 1€ di hinh khi wong nuoi
ca song da bao tur giai doan cé huong lén ca
gidng. Ngoai ra, ty 1¢ di hinh trong cic nghiém
thirc ctia thi nghiém nay nim trong giéi han
cho phép khi so sanh v6i quy dinh vé ty 18 di
hinh cta ca song chdm cam theo tiéu chuan
Viét Nam quy dinh cho ca song chdm cam
giong (TCVN 10462:2014).

Céc loai thurc an khac nhau c6 anh hudng rd
rét dén ty 18 séng va mirc d6 phan dan cua ca
song da bao gidng, nhung khong c6 anh hudng
dang ké dén ty 1¢ di hinh. Cac két qua nay cung
cép thong tin quan trong cho viéc chon lya ché
d6 dinh dudng thich hop nham cai thién ty 18
song va dong déu kich thudc ca trong qua trinh
uong nuoi.

3.4. Anh cia mat d9 wong 1én toc dd ting
truéng ciia ca song da bao giai doan ca giong

Két qua thi nghiém vé anh hudng ctia mat
d6 nuodi dén téc do ting trudng clia ca song da
b4o gidbng duoc trinh bay trong Bang 3. Cac
nghiém thirc mat d6 (NT) khéac nhau cho thay
su khac biét dang ké trong cac chi tiéu sinh
truong nhu chiéu dai ltc thu hoach, toc do tang
trudng hang ngay (DLG) va ty 1€ tang trudng
tuong ddi hang ngay (SGRL).

Tat ca cac nghiém thuc déu c6 chidu dai
ban dau giéng nhau 1a 20,91 + 1,31 mm. Tuy
nhién, sau qua trinh wong nuoi, chiéu dai luc
sau 30 ngay nuoi c6 sy khac biét ro rét gitia cac
nghiém thirc. NT2 (1000 con/m?) dat chiéu dai
lic cudi két thic thi nghiém cao nhat 1a 41,09
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Bang 3: Két qua thi nghiém vé mat do 1én ting truéng ca song da bio gidng

Mat do wong
Chi tiéu theo doi NT 1 NT 2 NT 3 NT 4
(500 con/m?) (1000 con/m?) (1500 con/m?) | (2000 con/m?)
L dau (mm) 20,91+1,31 20,91+1,31 20,91+1,31 20,91+1,31
L cudi (mm) 40,04+0,31° 41,09+0,36 37,3240,96° 37,59+0,68°
DLG (mm/ngay) 0,64+0,01° 0,67+0,01° 0,55=+0,03? 0,56+0,02°
SGR, (%/ngay) 2,17+0,03° 2,25+0,03° 1,93+0,08* 1,96+0,06*

L: chiéu dai; Céc ky tw khdc nhau trong ciing mot hang thé hién su khdc biét ¢é ¥ nghia thong ké (p<0.05). S6 liéu trong

bang trinh bay la gid tri TB (mean) £ d¢ léch chudn (SD) (n=3)

+ 0,36 mm, cho thdy mat do nay 1a t6i wu cho
su phat trién cta c song da bao. NT1 (500 con/
m?) ¢6 chiéu dai lac cudi két thac thi nghiém
12 40,04 + 0,31 mm, thiap hon mot chut so véi
NT2 nhung vin & mirc cao.

Trong khi d6, NT3 (1500 con/m®) va NT4
(2000 con/m?) ¢6 chiéu dai luc thu hoach lan
Iuot 1a 37,32 + 0,96 mm va 37,59 + 0,68 mm,
thap hon 13 rét so voi NT1 va NT2. Diéu nay
cho thiy rang mat do nudi qua cao co thé gay
ra canh tranh thirc an va khong gian, lam giam
tbc do ting trudng cua ca.

Vé téc do tang truong hang ngay (DLG),
NT2 ¢6 DLG cao nhit 14 0,67 + 0,01 mm/ngay,
tiép theo 1a NT1 v61 DLG 1a 0,64 + 0,01 mm/
ngay. NT3 va NT4 ¢ DLG thip hon 13 rét, lan
luot 1a 0,55 £ 0,03 mm/ngay va 0,56 + 0,02
mm/ngay. Su khac biét nay cho thdy mat do
nudi thich horp (1000 con/m?) glup céa song da
bao dat duoc toc do ting trudng t6i wu.

Ty 1¢ tang truong tuong d6i hang ngay
(SGRL) ciing cho thiy su khac biét tuong tu.
NT2 c¢6 SGRL cao nhit 14 2,25 + 0,03 %/ngay,
tiép theo 1a NT1 voi SGRL 1a 2,17 + 0,03 %/
ngay. NT3 va NT4 ¢6 SGRL thap hon, lan lugt
la 1,93 = 0,08 %/ngay va 1,96 + 0,06 %/ngay.
Két qua nay cing ¢ thém nhan dinh re"mg mat
d6 nudi cao co thé gy anh huodng tidu cuc
dén sy phat trién cua c4 song da bao. Pdng xu
huéng ¢ mot sd ddi tugng ca bién khac nhu ca
chém (Ngo6 Vin Manh, 2008), ca song hd (Tran
Thé Muu et al. 2014), c4 song lai (trin chau) (
Vii Van Sang et al. 2016) cho rang mat do nudi
cang cao anh huong dén khong gian séng, canh
tranh thtrc an, chit luong nude nudi suy giam
din dén tdc do sinh trudng cua ca cham hon.

Tir két qua trén, ¢ thé két luan rang mat do
nu01 1000 con/m? (NT2) la t01 uu cho sy phat
trién ctia c4 song da bao glong, giup dat dugc
chidu dai lc thu hoach, téc do ting truong
hang ngay va ty 18 ting truéng tuong doi hang
ngay cao nhat. Mat do nudi qua cao (1500 con/
m® va 2000 con/m’) gdy canh tranh vé thic an
va khong gian, lam giam h1eu suét ting truong.
Do do, trong san xut ca giéng, dic biét giai
doan uong gidng nén xem xét ap dung mat do
nudi phu hop dé t6i wu hoa qua trinh nudi va
nang cao hiéu qua kinh té.

3.5. Anh huong ciia mat do wong dén ty
18 song, mirc d) phan dan va ty 1¢ di hinh ca
song da bao giai doan ca gidng

Két qua thi nghiém wong cé song da bao tir
ca huong 1én c4 gidng & cac mat do khac nhau
duogc trinh bay trong Bang 4.

Két qua Bang 4 cho thdy, ty 1& séng cua ca
huong giam khi mét d§ nuoi tang 1én. O nghiém
thiec NT 1 (500 con/m®) va NT 2 (1000 con/
m?), ty 16 sdng dat 71,2+4,1% va 72,1+2,1%,
khong cé sy khac biét c6 ¥ nghia théng ké
(p>0,05). Tuy nhién, ty 1& song giam dang ké
& nghiém thirc NT 3 (1500 con/m?) xudng con
38.9+1,7%, va tiép tuc giam ¢ nghi¢ém thirc NT
4 (2000 con/m?) véi ty 1€ chi dat 22,1+4,5%,
déu c6 su khac biét c6 ¥ nghia théng ké so véi
cac nghiém thirc mat do thap hon (p<0,05). Tuy
thugc vao tung loai ca song khac nhau, nhirng
nghién ctru ghi nhan nhitng mat nuoi thich hop
khac nhau nhu nghién ctru cua Duray (1997)
khi wong ca song chém cam ¢ mat d6 20.000
con/m? chotyl¢ song 16% giai doan c4 huong
dén ca glong Trong khi do, uwong giong ca
song hd Epinephelus fuscoguttatus trong hé
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Bang 4 Anh huéng ciia mat df 1én ty 1¢ séng, ty 1¢ phan dan va ty 1¢ di hinh khi wong c4 huong 1én ca giéng

Nghiém thirc mat d§ (con/m?)

Chi tiéu theo doi NT 1 NT 2 NT 3 NT4
500 con/m’ 1000 con/m’ 1500 con/m’ 2000 con/m’?
Ty 1é séng (%) 71,244, 10 72,142,1° 38.9+1,7° 22.1+4.5
Hé sb phan dan (%) 4,1+0,54¢ 4,8+1,05° 8,4+1,4° 8,7+1,7°
Ty 1€ di hinh (%) 1,0+0,332 1,0+0,32 1,740,6° 1,9+0,2°

S6 liéu trong bang trinh bdy la gid tri trung binh (mean) £ dg léch chudn (SD) (n=3). Cdc chi¥ cdi a,b trén ciing mét hing

khdc nhau thé hién sw khdc biét ¢6 y nghia thong ké ( p<0,05).

thong tuan hoan cho ty 1¢ séng cao nhat so véi
cac mat do khac 1500 con/m®.

Ty 1¢ phan dan tang khi mat d6 nudi tang.
Nghiém thite NT 1 (500 con/m®) va NT 2 (1000
con/m®) ¢6 ty 1& phan dan thap hon, lan luot
la 4,1+0,54% va 4,8+1,05%. Nghiém thic
NT 3 (1500 con/m?®) va NT 4 (2000 con/m?)
c6 ty 1€ phan dan cao hon, dat 8,4+1,4% va
8,7+1,7%, va su khac biét nay c6 y nghia théng
ké (p<0,05).

Ty 1€ di hinh cling tang theo mat do nudi. O
nghiém thirc NT 1 va NT 2, ty 1& di hinh déu
la 1,0+0,33% va 1,0+£0,3%, khong c6 sy khac
biét c6 ¥ nghia théng ké. O nghiém thirc NT
3 va NT 4, ty 1€ di hinh tang Ién 1,7+0,6% va
1,940,2%, voi su khéac biét c6 ¥ nghia théng
ké so voi cac nghiém thic mat do thép hon
(p<0,05).

Nhu vdy mat do nuoi c6 anh hudng rod rét
dén ty 18 song, ty 18 phan dan, va ty 18 di hinh
ctia ca song da bao. Mat do nudi cao dan dén
ty 1¢ sdng giam, ty 1é phan dan va ty 1& di hinh
tang. D& t6i wu hoa két qua wong nudi, can
can nhic diéu chinh mat do nudi phu hop va
ap dung cac bién phap nhu sir dung gia thé de
giam hién twong an thit ddng loai va cung cip
thirc an day du hon.

TAI LIEU THAM KHAO
Tiéng Viét

4. KET LUAN

Thirc dn pha hop nhat 1a copepod hoic sy
két hgp 50% copepod va 50% thirc an tong hop
NRD-INVE Thai Lan, gitip dat ty 1¢ song cao
(68,6%) va toc do tang trudong nhanh hon, véi
tbc do tang truong hang ngay dat 0,67 mm/
ngay.

Mat d0 wong 1000 con/m® va 500 con/m?
déu cho tdc do tang truong hang ngay tot nhat,
lan luot 14 0,67 mm/ngay va 0,64 mm/ngay.
Tuy nhién, mat d6 1000 con/m? dat ty 1& song
cao nhat (72,1%), trong khi mat do6 500 con/
m® ¢ ty 1& phan dan va di hinh thap nhat lan
Iuot 1a 4,1% va 1,0%. Mat d6 500 con/m? c6
ty 18 séng twong duwong véi mat do 1000 con/
m? nhung khong t4i wu vé ty 1¢ phan dan va di
hinh.

Lo&i cdm on

Téac gia xin chan thanh cam on Vu khoa hoc
va Cong nghé cic Nganh Kinh té - K¥ thuat,
Vian phong Trong diém Bo Khoa hoc va Cong
ngh¢ da cung cap kinh phi nghién clru thong
qua dé tai “ Khai thic va Phat trién Ngudn
gen ca song da bao Plectropomus leopardus
Lacepede,1802” MS: NVQG-2020/DT.11. Su
dong gop va hd tro cua cac dong nghiép va cac
thanh vién trong nhom d gop phan quan trong
vao thanh cdng cia nghién curu nay.

1. Ngoé Vin Manh (2008). Anh huong ciia mat d9, c¢& c4 tha ban dau, loai thirc n va ché d6 cho an 1én ca

chém (Lates calcarifer Bloch 1790) gidng wong trong ao bang muong ndi., Truong Pai hoc Nha Trang.

86 trang.

2. Ngb Vin Manh, Hing, L. V., & Thanh, H. T. (2017). Anh huéng ctia mat d6 wong dén sinh truéng, ty 18

song cuia ¢4 hong MY (Sciaenops ocellatus Linnaeus, 1766) tir giai doan 4u tring 1én ca gidng. Ban B ciia

46 o TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thiiy sdn, S6 4/2024

10.

11.

12.

13.

14.

Tap chi Khoa hoc va Cong nghé Viét Nam, 59(10).

Tran Thé Muu, Vii Vin Sang, Vii Van In (2014). Anh huong ctia mat do 1én tdc do sinh truong va ty 18
sdng cua ca song hd (Epinephelus fuscogusttatus) giai doan ca bot 1én ¢4 hwong. Tap chi Khoa hoc Cong
nghé Thuy san s 3: 43-47.

Vii Van Sang, Tran Thé Muu va Dang Toan Vinh (2016). Anh huéng ctia mat d6 wong 1én sinh trudng, ty
1¢ séng giai doan sém ca song lai giita loai c4 song nghé va ca song ho. Tap chi Khoa hoc va Cong nghé
thuy san s6 4/2016.

Tiéu chuan qudc gia TCVN10462 (2014). Gidng ca nudc man -Gidng ca song cham nu, ca gio-yéu cau
ky thuat.

Tiéng Anh

Aydin, I., & Sahin, T. (2011). Reproductive performance of turbot (Psetta maxima) in the southeastern
Black Sea. Turkish Journal of Zoology, 35, 109-113.

Boyd, C.E. (1998). Water quality in ponds aquaculture. Department of Fisheries and applied Aquaculture.
Auburn University, Alabama, USA.

Duray, M. N, Estudillo, C. B., & Alpasan, L. G. (1997). Optimum stocking density and tank size for larval
rearing of the grouper, Epinephelus coioides. In The Fourth Asian Fisheries Forum: Proceedings of the
Fourth Asian Fisheries Forum, Beijing, 16-20 October 1995 (pp. 48-52). Asian Fisheries Society.
Martinez-Cérdenas, L., Parra-Parra, V. G., Ramos-Resendiz, S., Hernandez-Gonzalez, C., Espinosa-
Chaurand, D., Soria-Barreto-Carlos, Miriam ., A. Aivarez-Gonzalez & Martinez-Garcia, R. (2018). Effect
of feeding frequency on growth and survival in juvenile gar Atractosteus tropicus Gill, 1863, in culture
conditions. Latin American Journal of Aquatic Research, 46, 1034-1040.

Melianawati, R., Astuti, N. W. W., & Suwirya, K. (2013). The use of copepods to improve juveniles’
production of coral trout Plectropomus leopardus (Lacepéde, 1802). Middle East Journal of Scientific
Research, 16(2), 237-244.

Planas, M., and Cunha, I. (1999). “Larviculture of marine fish: problems and perspectives”, Aquaculture,
177(1-4): 171-190.

Salama, A. J. (2008). Effects of different feeding frequency on the growth, survival and feed conversion
ratio of the Asian sea bass Lates calcarifer juveniles reared under hypersaline seawater of the Red
Sea. Aquaculture Research, 39, 561-567.

Salari, R., Saad, C. R., Kamarudin, M. S., & Zokaecifar, H. (2012). Effects of different stocking densities
on tiger grouper juvenile (Epinephelus fuscoguttatus) growth and a comparative study of the flow-through
and recirculating aquaculture systems. African Journal of Agricultural Research, 7(26), 3765-3771.
Samad, A. P.A., Hua, N. F., & Chou, L. M. (2014). Effects of stocking density on growth and feed utilization
of grouper (Epinephelus coioides) reared in recirculation and flow-through water system. Afiiican Journal
of Agricultural Research, 9(9), 812-822.

TRUONG DAI HOC NHA TRANG e 47



