Tap chi Khoa hoc - Cong nghé Thity sdn, S6 4/2024 https://doi.org/10.53818/jfst.04.2024.504

ANH HUONG CUA KHAU PHAN VA TAN SUAT CHO AN DEN KET QUA
UONG GIONG CA SONG DA BAO PLECTROPOMUS LEOPARDUS

EFFECTS OF FEEDING RATES AND FREQUENCY ON GROWTH PERFOMANCE AND
SURVIVAL OF LEOPARD CORAL TROUT GROUPER PLECTROPOMUS LEOPARDUS AT
JUVENILE STAGES

Nguyé~n~Anh Hiéu', Nguyén Vdn,Hl‘mgz*,
Nguyén Hiru Ninh®, Pham Quoc Hing!
I Vién Nuéi trong Thuy san, Truong Daj hoc Nha Trang
* Vién Nghién ctru Nudi trong Thuy san 111
3 Vu Khoa hoc, Cong nghé va Moi truong, BO Nong nghiép va Phat trién Nong thon
Tac gia lién hé; Nguyén Van Hung; Email: nguyenvanhung@ria3.vn
Ngay nhdn bai: 27/08/2024; Ngay phan bién thong qua: 30/9/2024; Ngay duyét dang: 12/11/2024
TOM TAT
Cd song da bdo (Plectropomus leopardus) la lodi cd bién cé gid tri cao, cdc nghién cieu vé san xudt giong
dd thanh cong ¢ mét s6 quoc gia trong khu viee, trong dé ¢6 Viét Nam, nhung ty 1é song van con thap. Mét trong
nhitng nguyén nhin chia diege xdc dinh la si phit hop ciia khdu phan va tan sudt cho dan ciia cd giai doan
giong. Do dé, nghién ciru nay tdp trung gidi quyét 2 van dé trén. Ca song da bdo giong sir dung trong nghién
cibu c6 kich ¢& dong déu, chiéu dai trung binh 20,91 mm. Thi nghiém khau phan an dwoc thiét ké 6 4 mikc 5 %,
8 %, 10 % va 13 % khoi heong than; va thi nghiém tan sudt cho cd an la 1, 2 va 3 lan/ngay. Két qua cho thdy
khdu phan an 5% khoi heong co thé cd (BW) gitip ¢ song da baé tang truéng nhanh nhdt (p<0,05) vé chiéu
dai (41,10 £ 0,97 cm/con), khoi lwong (3,43 + 0,08 g/con) va 1y Ié song (76,7%). Viéc gia tang khau phan an tir
5% BW 1én 10% BW c6 thé gép phan giam hé sé phan dan ciia cd (p<0,05), nhung khong anh hwéng dén ty 1¢
di hinh cia cd (p>0,05). Két qua vé anh hwéng cia tan sudt cho an ciia cd cho thdy tang triueong tot nhat cia
chung dwoc ghi nhan voi ché dg cho an 3 ldn/ngdy. Véi ché dé cho an nay, tai cudi vu wong ca dat gia tri 16i
uu (p<0,05) vé chiéu dai (47,20 + 1,36 cm/con), khoi lwong (3,54 + 0,29 g/con), 1y 1¢ song (73,3%). Xu huéng
nay ciing dwoc ghi nhdn véi cdc chi tiéu hé sé phan dan, 1y 1é di hinh va hé s6 chuyén doi thire an (FCR), tuy
nhién két qua thong ké cho thay s khdc biét khong cé y nghia khi so sanh véi ca dwoc wong véi tan sudt cho
an 2 lan/ngay (p>0,05). Nhue vdy, ché d cho an véi khdau phan an 5% BW ¢ tan sudt 3 lan/ngay dwoc xdc dinh
la phit hop nhat cho t6i wu kha ndng tang truéng va hiéu qua san sudt cd song da bdo trong giai doan wong tir
ca hwong lén ca giong.
Tir khod: Ca song da bdo (Plectropomus leopardus), khau phan an, tan sudt cho an, FCR, hé s6 phan
dan, ty 1¢ di hinh.
ABSTRACT

The leopard coral grouper (Plectropomus leopardus) is a high-value marine species, with successful
breeding studies conducted in several countries, including Vietnam, although survival rates remain low.
One unresolved factor contributing to this issue is the appropriateness of the diet and feeding frequency for
Juveniles. This study focused on addressing these two aspects. Juvenile groupers with an average length of
20.91 mm were used, and experiments were conducted with four feeding rates (5%, 8%, 10%, and 13% of
body weight) and three feeding frequencies (1, 2, and 3 times per day). Results indicated that a feeding rate
of 5% body weight provided the fastest growth in length (41.10 £ 0.97 cm/fish), weight (3.43 = 0.08 g/fish),
and the highest survival rate (76.7%) (p<0.05). Increasing the feeding rate from 5% to 10% reduced the size
variation (p<0.05) but had no effect on deformity rate (p>0.05). In terms of feeding frequency, the best growth
performance was observed with three daily feedings, resulting in optimal length (47.20 + 1.36 cm/fish), weight
(3.54 + 0.29 g/fish), and survival rate (73.3%) at the end of the nursery phase (p<0.05). Similar trends were
observed for size variation, deformity rate, and feed conversion ratio (FCR), but no significant difference was

48 o TRUONG DAI HOC NHA TRANG



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

found compared to the twice-a-day feeding group (p>0.05). Thus, a feeding regime of 5% body weight at a

frequency of three times per day is recommended for optimal growth and production efficiency of juvenile

leopard coral grouper during the nursery phase.

Keywords: Leopard coral trout grouper (Plectropomus leopardus), feeding rate, feeding frequency, FCR,

coefficient variation, deformity rate.

1. PAT VAN DE

Trong nudi trong thiy san, hiu qua sir
dung thtc 4n 1a yéu td quan trong nhét anh
hudng truc tiép dén loi nhudn kinh té va giam
thiéu 6 nhiém méi trudng (Mihelakakis et al.
2002). Néu cho an voi luong thirc an khong
du s& khong dap g duoc nhu ciu ning luong
va dinh dudng cho qua trinh sinh truéng phat
trién cua ca. Nguoc lai, voi luong cho an vuot
qua nhu ciu ciia ca thi phan dinh dudng khong
duge s dung hét s& gay 6 nhiém moi truong
nude, tir d6 tiém an rui ro bung phat dich bénh
trong sudt qua trinh nudi. Vay dé tdi uu hoa
hiéu qua san xuit, ngudi nudi phai cho ca in &
mirc dam bao ting trudng tét dong thoi giam
thiéu t6i da luong dinh dudng du thira; gop
phan tranh 1am lang phi thtc dn ciing nhu ton
nhiéu chi phi cho viéc cai thién moi trudng
trong va sau vu nudi. Py chinh 13 sy can bang
cta lwong thire an cung cip (khdu phan cho
an) theo toc do tiéu hoa cua loai va thoi gian
cho an (ttrc 14 tan suat cho an). Mtrc nhu cau
nay c6 thé dugc ude tinh thong qua quan sat
danh gia tryc quan hoat dong cho an dé “diéu
chinh” tan suat va khau phan cho an phu hop
(Alaniri et al. 2001). Diéu nay ciing duoc ghi
nhan boi Zahrani et al. (2013) & ca mu gibéng
Epinephelus polyphekadion voi cac gia tri tang
truong toi da, hé s thirc an thap va ty 18 séng
cao khi ap dung ty 1¢ va tan sut cho an toi uu
trong qua trinh wong. Nhu vy, ty 1¢ va tan suat
cho an 14 hai yéu to tac dong truc tiép dén su
tang trudng va hé sd FCR cua ca, tir do truc
tiép anh huong 1én hiéu qua cua ca vu nuoi.

Cé song da bao (Plectropomus leopardus)
1a loai c4 bién co gia tr1 kinh té cao, ph6 bién
trong cic mon an cao cip voi gia tri dinh dudng
cao, la ngudn thue phdm quan trong tai nhiéu
quéc gia (Adams et al. 2011). Vi vy, ca song
da bao da tré thanh 601 tuong dugc phat trién
nudi bién ¢ nhiéu qudc gia, bao gdom Indonesia,

Singapore, Trung Qudc va Viét Nam. Sy phat
trién nubi ca song da bao khong chi dap tng
nhu ciu thi truong trong nuéc ma con hudng
dén xuat khau, gop phan nang cao thu nhéap va
cai thién doi song nguoi dan.

Trong nhimg nim gan ddy, cac nha khoa
hoc da dat dugc nhiéu thanh céng trong nghién
clru va san xuét gidng va phat trién nganh nuéi
ca song da bao. Tuy nhién, mot thach thic
16n van ton tai 1a ty 1& séng cuaca o giai doan
uong ca huong lén cé giong con thap, diéu nay
anh huong 16n dén hiéu qua kinh té va sy bén
viing ctia nganh nudi loai ca nay. Ca song da
béo loai ca dir 4n thit trong s6 cac loai phan bd
O rang san ho (Yoseda et al. 2008). Pay cling
la mot trong nhiing nguyén nhan chinh gay ra
ty 1¢ chét cao do tap tinh an thit d@)ng loai. O
mdi loai ca khac nhau viéc str dung khau phan
cho in khac nhau nhin chung tir 3 % dén 15%
khéi lwong than va tin suét cho an ciing phu
thudc vao kinh nghiém ngudi nuéi 1 dén 9 lan/
ngdy tuy loai ca. Chua c6 nghién ciru day du
dé xac dinh tan suit cho an va khau phan an
phu hgp cho ca song da bao giai doan wong
gidng. Viéc cho an khong diing cach co thé dan
dén hién tuong ca an thit dong loai, lam giam
ty 1¢ song va gy 6 nhiém méi trudng nudc.
Do d6, nghién ctru nay duoc tién hanh v&i muc
tiéu xac dinh tan suat cho an va khau phan
an pht hop dé nang cao ty 1¢ séng va toc do
tang trudng clia ca song da bao giai doan wong
gidng. Nghién ciru nay khong chi tap trung vao
viéc thiét 1ap cac phuong phap cho an hiéu qua,
giam thiéu hién tugng ca an thit déng loai va
t6i uu hoa diéu kién moi trudng nudi ma con
danh gia céac chi tiéu quan trong khac nhu hé
s6 phan dan va ty 1& di hinh. Hé s6 phan dan
phan anh mutc d6 dong déu vé kich thude cua
dan ca, trong khi ty I¢ di hinh 1a mot chi s6
quan trong dé danh gia chét luong con glong
va su phat trién binh thuong cta ca. Két qua
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ctua nghién ctru nay khong chi giup cai thién
ky thuat wong c4 ma con gép phan hoan thién
quy trinh san xuét gidng ca song da bao quy mod
cong nghiép, nang cao hiéu qua kinh té va bén
vitng cta nganh nudi ca bién.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Thiét ké thi nghiém

Nghién ctru trién khai tir thang 5 dén thang
7 nam 2023, tai Trung tam Nghién cuu va
Phat trién nudi bién Nha Trang thudc Vién
Nghien ctru Nudi trong Thuy san 111, Xa Phudc
Bong, Tp. Nha Trang, tinh Khanh Hoa. Nguon
c4 gidng sinh san nhan tao cua dé tai ma sd
NVQG-2020/PT.11. Ngudn ca dugc danh gia
cam quan ca khoé manh va dong déu kich cd.

Bé wong thi nghiém 13 bé composite co thé
tich 0,5 m® hinh try (cao 77cm x ¢ day 100
cm) dong déu mau sic va kich thudc. Mdi bé
duge bd tri 1 voi da khi 24/24. Thirc an tuoi
sdng Artemia v thic an tong hop NRD (INVE
Thailand) phdi tron véi ty 16 50% Artemia +
50% thirc an NRD (tinh theo vét chat kho), mat
d6 uong 1.000 con/m?. Bé ca wong thi nghiém
dugc cung cAp ngudn nudce di qua hé thong loc
cat, xur ly UV. Siphon loai bo thirc an du thtra
day 3 ngay/lan, thay nudc hang ngay véi luong
20-30% tong thé tich nudc trong bé nham dam
bao cac yéu to moi trudng phi hop dé ca phat
trién.

Thoi gian cia mdi thi nghiém 1a 30 ngay.
Céc chi tiéu theo ddi bao gom ty 1& sdng, toc
do tang truong, muc do phan dan va ty 1€ di
hinh ddi v6i ca thi nghiém tir c4 huong 1én ca
gidng. Trong do:

Thi nghi¢m 1. Anh huéng cia khau phan
an hang ngay duoc thiét ké vdi 4 nghiém thirc
tuong (g voi 4 khau phan gdm: 5%, 8%, 10%
va 13% khéi lugng than (BW). Ca song da bao
30-32 ngay tudi dugc thu tir mot bé wong xi
ming c6 thé tich 16 m?, chiéu dai trung binh
20,91 £ 0,05 mm va khdi lugng 0,05 + 0,01 g
dugc bd tri ngdu nhién vao bé thi nghiém 500
con/bé. Mdi nghiém thic dwoc lip lai 3 lan,
dugc thiét ké theo phuong phap ngau nhién
hoan toan (CRD). C4 duoc cho dn 2 lan/ngay
vao budi sang luc 67 h va chiéu lac 1415 h.
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Thi nghi¢m 2. Anh huong cua tan suat cho
an khac nhau gom: 1 lan/ngay, 2 1in/ngay va 3
lan/ngay tuong tmg voi 3 nghiém thic va mdi
nghiém thirc dugc thiét ké lap lai 3 lan theo
phuong phip ngiu nhién hoan toan. Ca duoc
cho an 5% khdi lugng than/ngay (ké thira két
qua tor th1 nghlem 1). Ca song da bao 30 — 32
ngay tudi tir ngudn sinh san nhén tao cé chiéu
dai va khdi luong ban dau twong Gng 21,91 +
1,36 cm va 0,06 + 0,01 g.

2.2. Phwong phap xéc dinh cac yéu t6 moi
treong va cac chi tiéu sinh hoc

2.2.1. Xdc dinh cdc yéu té méi truong

Nhiét 36 duoc xac dinh 2 ngély/lﬁn vao thoi
diém 8 h va 14 h trong ngay bang nhiét ké bach
phan, c6 d6 chinh xac dén +0,1 °C. P6 mian
duogc do 1 1an/ngay & thoi diém 14 h trong ngay
bang khiic xa ké c6 do chinh xac +1 ppt. pH
duoc xac dinh 1 ldn/ngdy bang may do dién
tir cAm tay hiéu PINPOINT, d9 chinh xéac 0,01
don vi. Ham lugng oxy hoa tan (DO) dugc do
bang may do oxy hoa tan HORIBA, d6 chinh
xac 0,1 mg/L. Cac yéu t6 con lai bao gobm NO,
-N va NH,"-N duoc do bang KIT TEST Sera
(Puc).

2.2.2. Xac dinh mét s6 chi tiéu khac

Tbc do tang truong cua ca duge 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 bit dau va két thic thi
nghiém. Trong d6, chiéu dai toan than ca duoc
xac dinh tir miéng ca dén dudi, bang thudc k&
oli, v&i dd chinh xac 1 mm; con khdi luwong ca
duoc xac dinh bﬁng can phan tich c6 do chinh
xac 0,01g.

- Téc do ting truong tuyét ddi vé chiéu dai
(DLG; mm/ngay)

DLG = (L, - L))/At

- Téc d6 tang trudng dic trung (SGR; %/
ngay)

SGR, = (LnL, —LnL ) * 100/At

- Toc do tang truong tuyét ddi vé khdi lugng
(DWG; g/ngay)

DWG = (W, - W )/At

- Téc d6 tang trudng dic trung (SGR; %/
ngay)

SGR, = (LnW, - LnW ) * 100/At



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

thuong ctia ca ¢ cung nhoém tudi (ho nap mang,

- Ty 1 sbng (S; %): S=ﬂx 100 % queo cot séng...)
No 2.2.3. Phuong phap thu thdp va xit Iy s6 li¢
- Ty 1¢ phén dan (; % muc do dong déu ca -2 LAWOng phap I LAgp va xurly so feu

thé) o

Cv =—x 100%
u

- Ty 1¢ di hinh (Df; %)

Df=A/B * 100 %

Trong d6: L, la chiéu dai ban dau; L, 1
chiéu dai cudi

W, 1a khoi lugng than ban dau; W, 1a chiéu
dai cuoi

So sanh su khac biét thong ké vé gia tri
trung binh cic nghiém thirc thi nghiém vé cac
chi tiéu quan sat nhu chiéu dai, khéi lugng, ty
1é séng ctia c4, hé sb thirc an FCR, hé sb bién
di, ty 1& di hinh; cac chi s méi truong nudc
bang phuong phap phan tich phuong sai “One
Way ANOVA?” qua phép thir Tukey’s post-hoc
test cho thi nghiém. Tat ca dir lidu duoc phan
tich boi phan mém phian mém SPSS 22.0 &

Nt 1asdca con lai tai thoi diém t (con); No: muc y nghia p<0,05. _
12 s6 c4 tai thoi diém ban dau (con) 3. KET QUA NGHIEN CUU VA THAO
Cv (%): h¢ so bién thién tinh theo chiéu dai LUAN

toan than c4, o: do 1éch chuan, o giatri trung
binh

A la sb ca bi di hinh (con) va B 13 tong sb ca
kiém tra (con)

Ca di hinh dugc xem la nhitng ca thé co
hinh dang khac biét so v6i hinh dang binh

3.1. Bién djng cdc yéu t6 moi truong nwéc
trong bé wong thi nghiém

Két qua ghi nhan vé bién dong yéu t6 moi
truong nudc bé wong dugc trinh bay trong
Bang 1 va 2 lan luot cho hai thi nghiém anh
hudng cta khiu phan va tan suét cho an.

Bang 1. Bién dong cic yéu t6 méi truong nwéce & thi nghiém anh hwéng cia khiu phan in khac nhau

Yéu t6 moi truong Khau phan an
5% 8% 10% 13%

Nhiét d6 (°C) 28,99 + 0,80 29,04 £ 0,86 29,05 + 0,97 29,12+ 0,89
pH 8,05+0,13 8,05+0,12 8,05+0,12 8,07+0,13
Do man (%o) 32,24 + 69 32,39+ 0,57 32,40 £ 0,52 32,32+ 0,56
DO (mg/L) 5,59+0,18 5,55+0,14 5,57+0,16 5,61 +£0,19
NH,"(mg/L) 0,13 +0,05 0,12 £0,04 0,14 + 0,04 0,13 £0,04
NO, (mg/L) 0,02 +0,01 0,01 £0,01 0,01 £0,01 0,01 £0,01

Bang 2. Bién dong cac yéu té mdi trwong nwde & thi nghiém anh hwéng cia tin suit cho in

Tan suat cho in (lan/ngay)

Yéu to moi truong

1 2 3
Nhiét do (°C) 29,11 £ 0,79 28,89 + 0,58 29,08 + 0,95
pH 8,07+ 0,11 8,06+ 0,13 8,08+ 0,13
D6 min (%o) 32,26 + 0,56 32,29 + 0,64 32,38 +0,52
DO (mg/L) 5,59+ 0,17 5,61 +0,21 557+0,15
NH,"-N (mg/L) 0,13 + 0,04 0,15+ 0,07 0,15 + 0,04
NO, -N (mg/L) 0,02+ 0,01 0,02 + 0,01 0,01 + 0,01

Qua do, sb liéu théng ké cho théy cac chi
tiéu vé nhiét do, pH, oxy hoa tan, 40 min,
NO, vaNH," d?:u nam trong khoang thich hop
cho su phat trién binh thuong cua ca song da
b4o giai doan tir ca huong 1én c4 gidng. Cu

thé, nhiét do trung binh 1a 29,2 °C, pH 14 8,1,
oxy hoa tan dat 5,6 mg/L, d6 man on dinh &
murc 32,2%o, NO, -N 1a 0,13 mg/L va NH,"-N
la 0,02 mg/L. Céc két qua ghi nhan dugc nay
tuong dong véi nghién ctru ctia Tran Ngoc Hai
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va Nguyén Thanh Phuong (2006) trén c4 song
chim cam khi cho thay nhiét d6 thich hop cho
su phat trién binh thuong 1a trong khoang tir
25 — 30°C va d6 min nam trong khoang 27—
33%0. PDac biét, ngudng dd man 32%o trong thi
nghiém ciia ching t6i trung khop véi két qua
cua Boyd (1998) va Cheng et al. (2006) khi
nghién ciru ca song chim cam trong hé thong
tuan hoan cho thdy, ca phat trién t6t trong diéu
kién do man tuong tu. Nhu vy, su bién dong
chat luong nudc dugc ghi nhan trong sudt quéa
trinh thi nghiém khéng anh huéng dén sinh
truong va phat trién binh thudng cia ca song
da bao khi luén nim trong khoang thich hop
(Boyd and McNevin, 2015; Samocha, 2019).
Dac bi¢t 1a ham Iuwong NH,"-N va NO,-N ¢ cd
hai thi nghiém ludn duy tri <0,2 mg/L, dam bao
nam trong khoang thich hgp cho kha ning sinh
truong cua ca ndi chung (Boyd, 2017).

3.2. Két qud xdc dinh khéu phan dn ciia cd
song da bdo giai doan wong

3.2.1. Anh hwong ciia khau phan cho in
dén téc dj tang truong va 1y 1 song

Anh huéng cta khau phan cho an dén tdc
do tang trudng cua ca song da bao trong giai
doan wong tir ca huwong 1én giéng dugc trinh
bay trong Bang 3. Két qua chi ra rang, véi khau
phan an 5% trong luong co thé (BW) ca uong
dat toc do tang truong tot nhat vé chicu dai va
khdi lugng than. Cu thé, chiéu dai két thuc dat
41,10 mm va khoi lugng than dat 3,43 g, cao
hon so v&i cac khau phan 8%, 10% va 13%
BW (p<0,05). Tdc do ting trudng tuyét doi vé
chiéu dai va khéi lugng than ciing dat mirc cao
nhit ¢ khau phan 5%, voi 0,64 mm/ngay va
0,11 g/ngay, va giam din cung véi viée tang
khau phén an (p<0, 05). Ty I¢ tang trudng chiéu
dai (%/ngay) va khoi 1uorng than (%/ngay)
cling cho thay két qua t6t nhat & khau phan 5%
(lan luot 1a 2,09%/ngay va 14,44%/ngay) va
ghi nhan sy khac biét c6 ¥ nghia thong ké so
voi cac nghiém thie con lai (p<0,05). Mac du
véy, sinh truong va téc do sinh truong cua ca
khi cho dn & cac khau phan 8%, 10%, va 13%
BW khong c6 su sai khac c6 ¥ nghia thong ké
(p>0,05).

Bang 3. Ting trudng ciia ca song da bzo khi sir dung khiu phin thirc in khac nhau giai doan
¢4 hwong 1én ca gibng

e .. Khau phan an %

Chi ti€u theo doi 5 2 10 3

L dau (mm) 21,85 +1,33 21,91 +£1,37 21,94 + 1,28 21,96 + 1,46
L cubi (mm) 41,10 £0,97° 40,78 £0,24° 39,72 £ 0,622 38,91+ 0,37°
DLG (mm/ngay) 0,64 +0,03° 0,63 +£0,01° 0,59 + 0,022 0,57 £0,01*
SGR, (%/ngay) 2,09 £0,08° 2,06 +0,02° 1,97 £0,05° 1,91 £ 0,03*
BW diu (2) 0,05 +0,01 0,05 £ 0,00 0,05 +0,01 0,05+ 0,01
BW cudi (2) 3,43 £0,08° 3,02 £0,48° 2,88 £0,19° 2,64 £0,03?
DWG (g/ngay) 0,11 £0,01 0,10 £ 0,02 0,10 £ 0,01 0,09 £ 0,01
SGR,, (%/ngay) 14,44 £+ 0,08° 14,00 + 0,55 13,93 £0,01 13,57 +£ 0,042

Cdc ky tw khdc nhau trong ciing mét hang thé hién s khdc biét ¢6 y nghia thong ké (p<0.05). S6 liéu trong bang trinh
bay la gia tri trung binh (mean) + do léch chuan (SD), L: chiéu dai; BW: khoi liwong than

Két qua twong tu dugc ghi nhin vé anh
hudng cta khau phin an dén ty 16 séng cua ca
song da bao trong giai doan wong tir ca huong
1én ca gidng khi cho thdy su khac biét c6 y
nghia thong ké (p<0,05) giira cac nghiém thirc
khau phan in (Hinh 1). Cu thé, ty 18 séng cao
nhit dat 77% dugc ghi nhan ¢ khau phan in
5%. Trong khi d6, cac khau phan khac co ty 18
song dao dong tir 70% dén 71%, va ty 1¢ séng
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thap nhat dugc quan sat & khau phan an 13%.
Nhu vy, tir cac gia tri thong ké & Bang 3 va
Hinh 1 cho thdy khau phan 5% BW mang lai
hiéu qua t6t nhat vé téc do ting truong chicu
dai, khéi lwong than va ty 18 sdng cia ca song
da bao giai doan ca huong. Hay noi cach khac,
cho c4 an véi ty 18 5% khéi lugng than/ngay
trong nghién ctru nay ca c¢6 xu hudng st dung
thtrc an hiéu qua hon cho qué trinh tiéu hoa
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Hinh 1. T¥ 1¢ sdng (%) ca song da bao sir dung cac khdu phan in khac nhau.
Cdc ky tw giong nhau trong biéu do thé hién su khdc biét khong cé y nghia thong ké (p<0.05).

nhim théa man nhu cau dinh dudng va ning
luong cua co thé dap ung sinh truong va ty 18
song (Ng6 Van Manh etal. 2015). Trong nghién
clru ndy khau phan t6i wu cta ca song da bao
tuong ddi thap hon két qua ghi nhan ciia Pham
buc Hung et al. (2022) va Ngd Van Manh et al.
(2015) trén ca bé vau va ca chim vay vang khi
cho rang dé t6i da tc do sinh truong va hiéu
qua str dung thirc an thi khau phan nén sir dung
lan luot 1a 7% BW va 8% BW. Tuy nhién, khi
ap dung cac khau phan trén 5% BW & ca vugc
den lai khong gitip cai thién tdc do ting truong
ctia d6i tuong wong nay (Guo et al. 2020). Viéc
tang khau phan n khong dem lai hiéu qua vé
mat dinh dudng cua ca cling dugc ghi nhan boi
nghién ctru ciia Zahrani et al. (2013) vé ¢4 song
E. polyphekadion chi ra rang hiéu qua chuyén
ddi thire an & ca song t6t nhat khi cho an & murc

1% va 2% khdi lugng than, so véi mirc 3%
va 4%. Su khac bi¢t nay gitta hai nghién cuu
c6 thé phan anh sy khac biét vé nhu cau dinh
dudng va kha nang st dung thirc an gitia cac
loai ca hodc tham chi gilra cac giai doan phat
trién cua cung mot loai. Nhu vay, mdi loai ca
va cac giai doan sinh trudng khac nhau c6 nhu
cau dinh dudng khac nhau va can cac ché do
cho an voi khau phan an phu hop dé dat hiéu
qua tbi wu trong sudt qué trinh uong.

3.2.2. Anh hwéng ciia khau phén cho in
dén 1y I¢ phan dan va ty 1¢ di hinh ciia cd song
da bao

Két qua thi nghiém vé anh hudng ciia cac
khau phan thirc dn khac nhau 1én ty 16 phin dan
va ty 1¢ di hinh cia ca song da bao giai doan
tir ca huong 1én ca giéng duoc trinh bay trong
Bang 4.

Bing 4. Anh hwéng khiu phén in 1én hé s6 phan dan va ty 18 di hinh ciia c4 song da bao

Khéu phén in (¢
Chi titu theo ddi 5 s Au phan an ( f’z 3
Hé s6 phan dan 072+ 6.86"  557+1,05  6.65+101° 929+ 146
Ty 1¢ di hinh (D,.) 1334033 1,88+ 038 1,56+038  233+0,58

Cdc ky te khdc nhau trong ciing mét hang thé hién sw khdc biét ¢6 y nghia thong ké (p<0.05). S6 liéu trong bdng trinh

bay la gid tri trung binh (mean) + dg léch chudn (SD)

S liéu théng ké ghi nhan dugc cho thiy ca
song da béo c6 ty 1¢ phan dan thap nhét khi st
dung khau phan thic dn 8% BW (5,57%) va
10% BW (6,65%). Cac gi tri nay thip hon so
v6i cac khau phan 5% BW (9,72%) va 13%
BW (9,29%). Su khac biét ny c6 ¥ nghia thong
ké (p<0,05), cho thay khau phan an 8% va 10%

BW c6 thé phu hop hon trong viéc giam thiéu
ty 1¢ phan dan cta ca song da bao wong. Piéu
nay co thé duoc giai thich 1a do khau phan 8
hodc 10% BW c6 thé da gop phan duy tri mot
luong thirc an ludn o sin trong moi truong bé
nudi, nhung khong gdy sy tich liy du thira cua
cac yéu to 6 nhidm tiém tang nhu ¢ nghiém thirc
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v6i khau phan 13% BW hay khong dii phan b
déu ¢ khau phan 5% BW. Tur d6, sy canh tranh
thirc an cta cac ca thé trong cting mot thé tich
nuoi it hon, gidm thiéu su phan dan vao cudi vu
nuoi (Ngd Van Manh et al. 2015).

Trong khi d0, ty 1€ di hinh khéng c6 su khac
biét thong ké giita cac khau phan in khac nhau
dao dong tir 1,33% dén 2,33% (p>0,05). Ty 1&
di hinh thép nhét va cao nhat 1an luot duoc ghi
nhan & nghiém thic véi khau phan 5% BW
(1,33 + 0,33%) va khau phan 13% BW (2,33 +
0,58%). Nhin chung, viéc lya chon khau phan
an phu hop ¢ thé gop phan giam ty 1¢ phan
dan ma khong anh hudng dén ty 1& di hinh &
ca song da bao trong giai doan tir ca huong 1én
cé gibng.

3.3. Anh hwong cia tin sudt cho an dén
cd song da bdo giai doan tir cda hwong lén cd
giong

3.3.1. Anh hwéng ciia tan sudt cho dn dén
toc dp ting trwong va 1y 1¢ song

Tan suat cho an can duoc diéu chinh phu
hop vdi timg loai ca cu thé va diéu kién wong
dudng. Lya chon tan sut cho an khong chi anh
huong dén hiéu qua ting truéng ma con lién
quan dén viéc han ché 6 nhidm méi truong va
tranh lang phi thie an. Do d6, viéc nghién ctu
va xac dinh tan suat cho an tbi uu cho timg loai
c4 1a can thiét dé dat duoc hiéu qua nudi dudng
t6t nhat va bén viing trong qua trinh san xuat
giong. Toc do tang truong vé chidu dai, khdi
luong than va ty 1é sdng ciia ca song da bao
giai doan ca huong 1én gidng khi cho an & cac
tan sudt khac nhau dwoc trinh bay ¢ Bang 5 va
Hinh 2. Qua d6, tbc d6 ting trudng cua cé song
da béo voi tan suét cho an 3 lan/ngay dat hiéu
qué tot nhat vé ca chiéu dai va khdi luong ting
trudng (p<0,05) so vdi cac nghiém thuc con
lai. Cu thé, voi tan sudt 3 lan/ngay, sinh truéng
clia ¢4 tai thoi diém két thuc thi nghiém dat cac
gia tri 1an luot 1a 47,20 + 1,36 cm/con va 3,54
+ 0,29 g/con.

Bang 5. Ting truéng chiéu dai, khéi lwgng than c4 song da bao khi cho in tin suit khic nhau
giai doan ca hwong Ién ca giéng

Chi s6 theo doi 1 lAn/ngay 2 lan/ngay 3 lan/ngay

L dau (mm) 21,42 £1,01® 21,35 +1,15° 21,54 +1,18°
L cudi (mm) 40,12 £0,88® 42,24 +0,17° 4720 +1,36°
DLG (mm/ngay) 0,61 +0,03° 0,68 + 0,01 0,85 +0,05°
SGR, (%/ngay) 2,04 +£0,07° 2,22 +0,01° 2,60 +0,10°
BW dau (g) 0,06 + 0,01 0,06 + 0,00 0,06 + 0,02

BW cudi (g) 2,79 +£0,13° 3,20 £ 0,63 3,54 £0,29°
DWG (g/ngay) 0,09 £0,01° 0,11 £0,02® 0,12 +£0,01°
SGR,, (%/ngay) 13,76 £ 0,16° 14,16 +0,69° 14,55 +£0,27°

*Cac ky ty khdc nhau trong cung mot hang thé hién sy khdc biét c6 y nghia thong ké (p<0.05). S6 liéu trong bang trinh
bay la gid tri trung binh (mean) + sai s6 chuan (SE)(n=3).L: chiéu dai, BW: khoi lwong

Tang tan suét cho an gitp cai thién toc do
tang trudng cua ca cling dugc ghi nhan & nghién
ctru ciia Ngd Van Manh et al. (2023) vé ca khé
Vén (Gnathanodon speciosus) khi Cho thiy tan
suat cho 4 an 6-8 lan/ngay dat ty 18 song va tang
truong tot nhat trong giai doan gidng. Nguoc
lai, nghién ctru cia Hamed et al. (2017) trén ca
chim vay Vang (Trachmotus blochzz) cho thay
viéc ting tan suat cho an tir 3 dén 6 lan/ngay
khong cai thién toc do tang truong, diéu nay
6 thé phén anh sy han ché cua viéc cho an qua
nhidu ma khong tuong tmg véi nhu cau thyc té
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cua ca. Tuong tu, nghién ctru cia Eduardo et
al. (2001) & ca 16 phi (Oreochromis niloticus)
chi ra rang, viéc cho c4 an 6 1an/ngay khong tao
ra sy khac biét dang ké vé téc do ting trudng
s0 voi tan suat cho an 4-5 lan/ngay. Su khac
biét vé cac két qua nghlen clru nay ly giai rang,
viéc lya chon tan suit cho an phu hop co thé
cai thién kha ning sinh truong va phat trién o
mdt sb loai ca.

Tuong tu, két qua vé anh hudng cia tin
sudt cho an dén ty 1é séng cua ca song da bao
trong giai doan wong tir c4 hwong 18n c4 gidng
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Hinh 2. Ty 1¢ sdng c4 song da bo cho dn & cac tin suit cho dn khac nhau
Cdc ky tw giong nhau trong biéu do thé hién sw khdc biét khong cé y nghia thong ké (p<0.05).

(Hinh 2) cting cho thdy c4 co xu huong dat ty 1€
song cao hon khi dugc cho an nhiéu 1an trong
ngay. Cu thé, ca & ché do cho an 3 lan/ngay thé
hién ty 16 séng cao nhat, tiép dén 1a 2 1an/ngay,
va thap nhat 1a 1 1an/ngay. Ty 18 song duoc ghi
nhan c6 sy khac biét co ¥ nghia théng ké giita
nghiém thirc cho an 3 lan/ngdy va 1 lan/ngay
(p<0,05) nhung khong co su khac biét thong ké
giita nghiém thirc cho an 2 lan/ngay so vdi cac
nghiém thtrc con lai (p>0,05).

Su cai thlen dang ké cua ty 16 song g1a1 doan
huong 1én gidng khi gia ting tan suat cho an
trong ngay ciing dugc ghi nhan boi Ngd Van
Manh et al. (2024) trén ca su dat (Protonibea
diacanthus). Qua d6, ca su dat tai thoi diém
két thac thi nghiém c6 ty 18 séng tét hon tir
9 — 12% khi tang tan suat cho an tir 2 lan/ngay
1én lan luot twong tmg 1én 3 — 5 lan/ngay. Tuy
nhién, trong nghién ctru ctia chinh minh trudc
d6 trén ca khé van, Ngo Van Manh et al. (2023)
lai ghi nhan rang tan suit cho an khong c6 anh
huong 1o rét dén ty 1& séng cua ca van trong
giai doan c4 giéng. Két qua nay duoc giai thich
1a do viéc cho in nhiéu bira trong ngay co thé
lam giam hiéu qua tiéu hoa, hip thu va lam
giam tinh thém an cua ca. Piéu nay cho thiy
anh huong cua tan suat cho an dén ty 1¢ song
cua cac loai ca khac nhau 1a khong giéng nhau,
6 thé phu thudc vao ca loai va giai doan phat
trién cta chung. Viéc so sanh giita cac nghién
clru vé cac loai khac nhau cho thiy can phai
diéu chinh cac phuong phép cho in dya trén
ddc diém sinh hoc va nhu cu dinh dudng cu
thé cta tirng loai ca dé dat hiéu qua ti wu trong

qua trinh wong va nudi trong. Ngoai ra, nhirng
yéu t6 nhu loai thirc an, kich thudc con giéng
va diéu kién nuéi ciing co thé dong vai trd quan
trong trong viéc xac dinh tan sut cho an toi uu.

3.3.2. Anh hwéng ciia tin suit cho an dén
1y 1¢ phin dan, ty I¢ di hinh va hé so thirc in
ciia cd song da bdo

Tan suat cho in khong chi anh hudng lén
kha niang sinh truong phét trién ma con tac
dong dén chat lugng ddi twong nudi thong qua
céc chi tiéu hé sb phan dan va ty 1€ di hinh cta
ching (Bang 6). Két qua ghi nhan dugc cho
thdy, ty 1é phan dan cia ca song da bao trong
ché d6 cho an 2 1an/ngay dat gia tri thip nhét
(6,82% £ 1,53) so véi cac ché do cho an 1 lan/
ngay (8,60% =+ 0,63) (p<0,05) va 3 lan/ngay
(7,98% + 0,26) (p>0,05). Qua d6, voi ché do
cho an 2 lan/ngay c6 thé gop phan giam dang
ké ty 18 phan dan cua c4 trong qua trinh wong.
Co ché giai thich cho sy cai thién nay 1a do véi
ché d6 cho an nhiéu lan trong ngay co thé gia
tang su canh tranh thirc in trong ciing mot thé
tich nuéi, tir d6 dan dén céc ca thé nhé hon s&
luén cham hodc kho tiép xuc véi ngudn thirc dn
hon. Két qua cua sy chénh léch trong qua trinh
tiép nhan ngudn dinh dudng thuong xuyén
chinh 1 su phéan dan giira cac c4 thé ngay cang
16n hon.

Két qua tuong tu ciing dwoc ghi nhan véi
hé s6 chuyén d6i thirc an cua ca song da bao
khi két thiic thi nghiém. S liéu thong ké tir
Bang 6 cho thay c4 duoc cho an véi tan suat
3 lan/ngay dat gia tri FCR thap nhat, véi muc
dd cai thién wdce tinh tim 31,16% (p<0,05) va
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11,22% (p>0,05) 1an luot so voi ca véi tan sudt
cho an 1 lan/ngay va 2 lan/ngay. Piéu nay co
thé lién quan dén viéc ting cuong tiéu hoa va
hap thu dinh dudng khi ca duoc cho dn nhiéu
bita hon. Viéc chia nho khau phin in hang
ngay thanh nhiéu bira gitp tranh qua tai h¢ tiéu
hoéa, tang cuong hoat dong clia cac enzyme tiéu
hoa va rat ngén thoi gian thire an luu lai trong
da day (Cadorin et al. 2021, Ng6 Van Manh
et al. 2024). Nho d6, hiéu qua tiéu hoa va hip
thu dinh dudng tir thirc an dugce ting cuong, tir

d6 gop phan cai thién hé s6 FCR cua qué trinh
uong.

Nguoc lai voi cac két qua vé ty 1é phan dan
va hé s§ FCR, ty 1€ di hinh cua c4 song da bao
khong bi anh huéng dang ké boi ché do cho an
trong ngay. Vao cudi vu nudi, cic gia tri ghi
nhan duoc vé ty 1& di hinh cua ca tir Bang 6
thé hién su déng nhét & cac ché do cho an 1
lan/ngay (1,22% + 0,51), 2 lan/ngay (1,16% +
0,19) va 3 lan/ngay (1,00% = 0,33) (p>0,05).

Bang 6. Anh huéng ciia tin suit cho in dén

mirc d§ phan dan, ty 1¢ di hinh va hé sé chuyén déi thirc iin c4 song da bao

Tan suat cho an

Chi tiu danh gia 1 1an/ngay 2 lin/ngay 3 lan/ngay
H¢ s phan dan 8,60 + 0,63° 6,82 % 1,53 7,98 + 0,26°
Ty 1¢ dj hinh (D,,)) 1,22 +0,51° 1,16+0,19° 1,00 + 0,33
FCR 1,38 0,120 1,07 + 0,09* 0,95 + 0,16

Cdc ky tw khdc nhau trong ciing mét hang thé hién s khdc biét ¢6 y nghia thong ké (p<0.05). S6 liéu trong bang trinh

bay la gia tri trung binh (mean) + do léch chudn (SD)(n=3)

Nhirng két qua thong ké tir Bang 6 cho thay, mic du ty 1& phan dan va hé s6 chuyén hoa thirc dn

clia ca ¢ thé bi anh hudng boi ché do cho an,
trong khi dé ty 1€ di hinh khong bi anh hudng
mdt cach rd rét bai tan suét cho an. Piéu nay
goi ¥ rang c6 thé c¢6 cac yéu t6 khac ngoai ché
d6 cho an anh hudng dén ty 1¢ di hinh cia cua
ca. Khi nghién ctru trén ca khé van, Ngo Vin
Manh et al. (2023) lai cho thdy rang tan suat
cho an tir 4 dén 6 lan/ngay khong anh huéng
dén ty 18 phan dan cta c4 giai doan giéng. Su
khac biét giita hai nghién ciru nay co thé phan
anh sy khac biét trong nhu cau dinh dudng
va dic diém sinh hoc gilra cac loai ca. Trong
truong hop cua ca song da bao ¢ nghién ciru
nay, viéc cho an nhiéu hon khong nhét thiét dan
dén ty 1& phan dan thap hon, trong khi ché do
cho an 2 lan/ngay lai cho thiy c6 hiéu qua tot
nhit. Diéu nay cho thdy ring mdi loai ca co
nhing nhu cau va phan tng khac nhau ddi véi
tan sut cho an, va hiéu qua cua ché do cho an
can phai dugc tdi wu hoa dua trén dic diém cu
thé ctia timg loai. Nghién ciru thém vé céc yéu
t6 anh huong dén ty 16 phan dan va su tuong tac
gilra ché d6 cho an va dic diém sinh hoc cua céa
1a didu can thiét dé phat trién cac phuong phap
nudi trong hiéu qua hon cho timg loai c4.

4. KET LUAN VA KIEN NGHI
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Két luan

Khau phan thirc dn 5% trong luong co thé
(BW) duoc xac dinh 1a phu hop nhit dé wong
c4 song da bao giai doan c4 huong 1én c4 gidng
vé toe do tang cua ca vé chiéu dai, trong luong
va ty 1 song. Tuy nhién, khau phan an khac
nhau lai khong anh hudng dén ty 18 di hinh cua
ca.

Uong ca song da bao giai doan ca huong
1én ca gidng, trong khoang tan sudt cho an tir 1
dén 3 lan/ngay, tan suat cho an cang nhiéu, toc
dd sinh truong, ty 1€ séng, hé sd thic an cang
cao, nhung hé s6 phan dan va ty 1& di hinh cang
thap.

Kién nghi

Uong ca song da bao tir giai doan ca huong
1én c4 gidng nén cho an & khau phan 5% khbi
luong than va cho an véi tan sut hon 1 lan/
ngay dé dat duoc hiéu qua tét nht.

Loi cdm on

Tac gia xin chan thanh cam on Vu khoa hoc
va Cong nghé cac Nganh Kinh té - K§ thuat,
Vin phong Trong diém Bo Khoa hoc va Cong
nghé di cung cap kinh phi nghién ctru thong
qua dé tai “ Khai thic va Phat trién Nguon
gen ca song da bao Plectropomus leopardus
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Lacepede, 18027 MS: NVQG-2020/PT.11. Nha Trang d3 hé tro co so vat chat. Su dong
Chung t6i ciing ciing xin cam on sau sic dén g6p va hd trg ctia cac ddng nghiép va cac thanh
Vién Nghién ctru Nudi trong Thuy san 3 va vién trong nhom da gop phan quan trong vao
Trung tdm Nghién ctru va Phat trién Nudi bién thanh cong cia nghién ctru nay.
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