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TOM TAT

Luan trung Brachionus plicatilis dugc xem 14 loai thirc an séng quan trong trong wong
nudi 4u tring cé& bién. Tuy nhién, mdi loai c& khac nhau yéu cau mat do luan tring khéac nhau
trong qua trinh vong nudi. Nghién ciru dwoc tién hanh nham xac dinh mat do luan trang thich
hop 1én sinh truéng va ti 18 song cua ca song tran chiu (ca song lai) giai doan uong tir ca bot
dén 18 ngay tudi voi 4 nghiém thac thirc an c¢6 mét do luan triing lan luot la 10, 15, 20 va 25
luan trang/mL, mdi nghiém thire duoc lap lai 3 lan. Thi nghiém két thdc khi 4u truing ca bat dau
in Artemia. Két qua nghién ciru cho thiy toc do tang truong, ti 1¢ sbéng cua ca song tran chau
dat cao nht, ti 1& phan dan va ti 1& di hinh thap nhat khi wong tir giai doan ca bot 1én 18 ngay
tudi voi mat do6 luan trung 1a 20 luan trang/mL.

Tir khoa: du trung ca bién, ca bot, cd hwong, ludn tring, thirc an séng.

EFFECT OF ROTIFER DENSITY (Brachionus plicatilis) ON GROWTH
AND SURVIVAL RATE OF PEARL GROUPER AT THE NURSERY STAGE
FROM FRY TO 18 DAYS OLD

ABSTRACT

The rotifer Brachionus plicatilis plays a crucial role as live feed in the cultivation of marine
fish larvae. Different fish species, however, require different densities of rotifers during rearing. A
study was conducted to determine the optimal rotifer density for the growth and survival rate of the
pearl grouper (hybrid grouper) larvae from the fry stage to 18 days old, with four feeding treatments
of 4 densities of rotifer: 10, 15, 20 or 25 rotifers/mL. Each treatment was performed in triplicate. The
experiment was terminated when the fish larvae began consuming Artemia. The results indicated
that the growth and survival rate of the pearl grouper were highest, and the rate of deformities and
coefficient of variation (CV) in body length were lowest when reared from the fry stage to the
fingerling stage at 18 days old with a rotifer density of 20 individuals/mL.

Keywords: fry, fingerling, livefeed, marine fish larvae, rotifera.

1. PAT VAN DE Glamuzina, 2019). Hién nay, nhiéu loai trong

Ca song bao gdm céc loai ca thuoc giong  gidng c4 nay da trd thanh ddi tugng nudi quan
Epinephilus, ho Serranidae la nhitng loai ca nubi trong & khu vuc Dong Nam A nhu ¢4 song chim
c6 gia tri kinh té cao ¢ chau A (Rimmer & do (E.akaara), ca song md (E.tauvina) va dac
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biét 1a ca song tran chau dang dugc nudi rong réi
va phd bién nhat (Bunlipatanon & Utaynapun,
2017). Cé song tran chau (cé song lai) la con lai
gitra c& song vang (mu nghé) duc (Epinephelus
lanceolatus) véi ca song ho (md cop) Cai
(Epinephelus fuscoguttatus) (Bunlipatanon &
Utaynapun, 2017; Yang va cs., 2022). Ca song
tran chau cd gié tri kinh té cao, wu viét hon cac
loai c& song khéc vé toc do sinh truong, kha ning
thich nghi voi méi truong sdng va kha ning
khang bénh cao (Bunlipatanon & Utaynapun,
2017; Yang va cs., 2022; Nankervis va cs.,
2022). Loai nay da dugc san xuit gidng thanh
cong dau tién & Malaysia va con cd tén la ca song
Sabath, c6 cac hoa van den vang ndi bat trén co
thé (Nankervis va cs., 2022). Gan day, Vién
Nghién ciru Nudi trong Thity san I1I ciing da san
Xuét giéng thanh cong gidng c& ma lai gép phan
phét trién nghé nudi ca song lai hay c4 song tran
chau tai Viét Nam (Truong Qudc Théi va cs.,
2021). Ca song lai sau giai doan tiéu thy hét noén
hoang thi cac co quan tiéu hoa chua dwrgc hoan
thién va boi 16i cham chap (Bunlipatanon &
Utaynapun, 2017), vi thé ching can dugc cung
cap nguon thte an c6 kich thude nho, di dong
trong moi truong nudc va phu hgp véi ¢d miéng
cua ca. Trong giai doan nay, thire an ty nhién
dong vai trd quan trong trong viéc quyét dinh su
thanh cong trong qua trinh wong nudi ca gidng.
Nhitng thirc an ty nhién nhu: vi tao, luan
trung, dugc xem la thic an quan trong va co
tiém nang 16n trong san xuét gidng cua nhiéu
loai ca bién dac biét ¢ giai doan c& bot khi kich
cd miéng con qua nho chua sir dung duoc
Artemia (Le va cs., 2017). Theo Fukusho
(1989) luan trung la phiéu sinh dong vat cd
kich thudc nho (50 — 350 um), gia tri dinh
dudng cao (ham lugng dam tir 28% — 63%,
chat béo khoang 9 — 28% khdi lugng khé), toc
do van dong cham 1a dbi tugng thirc @n phu
hop cho qua trinh wong nudi au tring cé bién
& giai doan dau sau khi ca hét nodn hoang. Téc
d6 boi cua loai Brachionus plicatilis chi 0,62
mm/s cham hon so véi loai thirc in tuoi sdng
khac nhu Bosmina thuoc nhém Cladocera
(1,26 mm/s) va Artemia mai n¢ (3,05 mm/s)
(Tran Ngoc Hai & Nguyén Thanh Phuong,
2006). Luan trung nuéc lo (B. plicatilis) dugc
nudi va str dung trong san xuit giéng cua hon
60 loai c4 bién va 18 loai giap xac (Nagata,
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1989) dic biét cho 4u trang cac loai ca va giap
xac bién co kich thuéc migng nho (Snell &
Carrillo, 1984). Véi dic diém an khong chon
loc nén luan tring cé thé duoc gidu hoé bang
céc chét dinh dudng can thiét hay khang sinh
dé dua vao co thé au tring ca bién (Lubzens
va cs., 1989). Vi vay, luan trung da tré thanh
ngudn thire an tuoi séng khong thé thiéu trong
san xuit gidng cua nhiéu loai gi4p xac va ca
bién. Watanabe va cs. (1996) da st dung luan
tring véi cac kich ¢& khac nhau dé nuéi au
trung ca song Nassau (Epinephelus straitus)
va cho két qua ti 1é séng cao hon khi sir dung
thirc an 1a 4u tring nhuyén thé. Tuy nhién, do
kha nang sinh san nhanh, mat do luan trung
tang cao ciing s& lam chat luong maéi truong
trong qua trinh vong nudi ¢4 bi bién d6i manh,
anh huong dén ti 1& song caa ca. Chinh vi vay,
nghién ciru nay duoc tién hanh nham xac dinh
mat do luan trung thich hop trong wong nudi
4u tring c4 song tran chau giai doan ca bot 1én
18 ngay tudi la thoi diém 4u trung bat dau
chuyén sang an Artemia (Bunlipatanon &
Utaynapun, 2017; Truong Qudc Thai va cs.,
2021; Yang va cs., 2022).

2. PHUONG PHAP NGHIEN CUU
2.1. Vatliéu nghién ciu

Ngudn ca bot: Au triing c& song tran chau
bot (4 Epinephelus lanceolatus x @
Epinephelus fuscoguttatus) 2 ngay sau khi hét
no&n hoang cé chiéu dai trung binh 1,8 + 0,1
mm dugc san xuat tir cong ty AMT (Ninh
Thuan, Viét Nam). Kiém tra ti 1¢ di hinh trén
30 4u tring ngau nhién tir dan giong trén kinh
hién vi dé danh gi4 tinh hinh stic khoé cua au
trung trudc khi thi nghiém.

Ngudn thie an: Luan trung Brachionus
plicatilis, tao Nannochloropsis oculata dugc
mua tir cong ty INVE (Viét Nam). Luén trung
dugc lam giau bang DHA Selco (INVE, Vigt
Nam) trong 8 tiéng trudc khi cung cip cho 4u
trung ca song tran chau.

Ngudn nudc thi nghiém: Ngudn nudce c6 do
min 30%o dugc bom truc tiép tir giéng khoan
ngoai bién cach dat lién 1,5 km ¢ do6 sau 10
mét. Nudc duoc xu li qua loc cat sau do6 qua
deén UV va xir li bang chlorine (10 ppm). Nuéc
dugc trung hoa biang Natri Thiosulfate
(NazS205) trude khi dwa vao thi nghiém.
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2.2. B§ tri thi nghi¢m

Thi nghiém duogc bd tri trong 12 bé nhya
120 L chira 100 L nudc/bé, hinh chir nhat, day
bang tai cong ty AMT tinh Ninh Thuan, Khanh
Hoa. Mat d6 wong ca bot la 10 con/L (Truong
Quéc Théi va cs., 2021), tuong tng 1000 ca
bot/bé. Ca duge dém tryc tiép bang dung cu dic
biét 14 ging dé dong ca bot tir bé ca bot cuia cong
ty AMT. Géng ¢ cong ty AMT c6 hinh dang
nira qua cau, dyuc thung nhiéu 16 nho dé thoat
nudc vai kich ¢o tuong ung 100 ca bot/gang.

Au tring ca duoc nudi ¢ diéu kién chiéu
sang: 12 gio sang/12 gio toi. Pidu kién moi
truong nudc nudi la: 6 man (30 — 32%o), nhiét do
(28—-30°C), pH (7,8 —8,2); oxy hdatan (5,0 - 5,4
mg/L), NO; (< 0,2 mg/L) va NH; (< 0,01 mg/L).

Thi nghiém dugc thiét ké: Gom 4 nghiém
thic thace an (TA):

+ TN1: Uong ca v6i mat do luan trung la
10 cé& thé/mL;

+ TN2: Uong v6i mat do luan trung la 15
ca thé/mL;

+ TN3: Uong v&i mat do luan trang la 20
ca thé/mL;

+ TN4: Uong ca voi mat do luan trang la
25 c4 thé/mL.

MJi nghiém thirc duoc 13p lai ba lan b tri
trong nha c6 méi che va hé théng phun swong
lam mét. Thi nghiém két thic vao ngay thir 18
khi bat dau bd sung Artemia cho 4u triing ca.

Tao (Nannochloropsis oculata) duoc duy tri
vGi mét do 5 x 10° té bao/mL trong bé wong 4u
tring tir ngay 1 dén ngay 18. Cho cé an luan
tring 2 lan/ngay vao lic 7h00 va 14h00. Trong
thoi glan 10 ngay dau thi nghiém, khong thay
nudc & cac bé wong nudi 4u trung cd. Thay nudc
20% bét dau tir ngay thir 11 dén ngay 15 va thay
50% thé tich nudc tir ngay 15 dén ngay 18.

Mat d¢ tao va luan tring dugc dém theo
phuong phap cua Huynh Thanh Tai va cs.
(2021) cu thé nhur sau:

Mat db tao duoc xac dinh bang budng ¢ém
hong cau Burker. Trudc tién, budng dém
Burker duoc rira sach va lau khd bang gidy,
budng dém duoc day kin bang lamelle va mau
tao duoc lay bang micropipette va nho vao
budng dém (néu mau tao qua day thi tién hanh
pha lodng). Sau do, quan sét tao dudi kinh hién
Vi voi d6 phong dai 40X va dém s lugng tao
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trong 20 & vudng cua budng dém theo 02 dudng
chéo da duoc xac dinh. M&i mau tao duge dém
02 lan, sau d6 mat do tao duoc tinh toén bang
cdng thirc sau:

$6 ¢ bao tao ImL = L2 x 10 x 4. (1)

Trong d6: ny 14 s6 té bao tao & budng dém thir
nhét; n; 14 s6 té bao tao & budng dém thir hai;
d 1a hé sb pha lodng.

Mat d6 luan trung (luan trung/mL) duogc
dém bang cach thu 0,2 mL miu, sau d6 cb
dinh bang dung dich Lugol va dém duéi kinh
lap (4X), khong dém nhirng luan trang khdng
bat mau Lugol (luan triung chét), sau d6 mat
d6 luan trung dugc tinh toan nhu sau:

Mdt d¢ (luan trung/mL) = N x 5. 2
Trong d6: N 13 tong s6 luan tring dém dugc.
2.3. Céc chi tiéu theo dbi
2.3.1. Cac yéu t6 méi truong

Cac yéu t6 moi truong duoc kiém tra vao
lGc 6 gio va 14 gio hiang ngay. Nhiét do nudc
('C) duoc do bang nhiét ké thuy ngan, oxy
hoa tan (DO) dugc do bang may do oxy hoa
tan cam tay Hanna (Dai Loan). C4c chi tiéu
khac nhu pH, NH;, NO; dugc do bang kit
Sera (Puc) va d6 man dugc do bang khic xa
ké Extech RF20 (Trung Qudc).

2.3.2. Céc chi tiéu tang truong

— C4c chi tiéu vé chiéu dai ca duoc xac dinh
khi bat dau va khi két thc thi nghiém cho ting
nghiém thac (mdi nghiém thie duoc lap lai 3
1an). Chiéu dai ban dau la gi4 tri trung binh cua
10 con c& bot 2 ngay tudi duge do trén kinh hién
vi ¢6 thude do 1a milimét; chiéu dai khi két thic
thi nghiém la gia tri trung binh caa 10 con ca
hwong & mdi nghiém thirc duge do bang thudc
ké c6 do chinh xac 1a 1 milimét. Chiéu dai do tir
miéng ca dén cudi vay dudi.

Téc do tang truong chiéu dai theo ngay
(DLG, mm/ngay):

DLG = 224t
At

®3)

Tbc @6 tang truong déc trung chiéu dai
theo ngay (SGRL, % chiéu dai/ngay):

SGRL = (InLy — IZLI)*]OO% (4)

Trong do: Ly la chiéu dai ban dau; Ly la chiéu dai

IUc ket thic thi nghiém; A 1a thoi gian thi nghiém.
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— Ti I& séng (TLS) cua ca dugc tinh theo
cong thuc:

TLS (%) =1 x100%. (5)
0

Trong d6: N1 lasd ca sau khi két thic thi nghiém
& moi nghiém thic; No 1a s6 ca ban dau.
— Mtrc d6 phéan dan (MBPD, %):
CV= = x100%. (6)
Trong d6: S la do léch chuan chiéu dai ca; X
la gia tri trung binh chiéu dai.
—Ti1¢ di hinh (TLDH, %):
TLDH =2 x100%. 7
Trong do: A la s6 4u triing bj dj hinh (con); B
la tong so6 au trung kiém tra (con).
2.3.3. Xa li 6 liéu

Céc s6 liéu thu thap duogc tinh toan gia tri
trung binh va do léch chuan bang phan mém
Excel 2013. Do céc bién s c6 gié tri phan trim
(%) nhu SGRL, TLS, MPPD, TLDH trong thi
nghiém nay nam trong khoang 0 — 30% nén
duoc chuyén doi s6 liéu bang cach ding cin bac
hai theo cong thirc: yi = x¥2. So sanh su khac biét
gitra cac nghiém thiic bang phép thur Turkey
théng qua phan mém SPSS 20.0 & mtc ¥ nghia
(P <0,05). Sé liéu duoc trinh bay dudi dang: Gia
tri trung binh (mean) = do léch chuan (SD).

3. KET QUA VA THAO LUAN
3.1. C4c yéu té mdi trudng nuwéc theo doi
trong qua trinh thi nghiém

Mot s6 yéu té moéi truong trong thi nghiém
anh huong cua mat do luin trung dén ti 1€ song
va sinh trudng cta ca duoc thé hién & Bang 1.

Bing 1. C4c yéu té méi trudng & cac nghiém thikc trong sudt qué trinh thi nghiém

Yéu t6 méi trudong Gia tri thip nhat

Gia tri cao nhdt  Trung binh (+ SD)

Nhiét d6 (‘C) 28 30 29+0.,6
Do min (%o) 30 32 31406
pH 7,8 8,2 8,0+0,1
Oxy hoa tan (mg/L) 5,4 6,2 5,6+0,8
NH/NH; (mg/L) 0,003 0,01 0,005 £ 0,001
NOj (mg/L) 0,08 0,14 0,09 + 0,01

Nhin chung, cac yéu té méi truong nudc
dugc theo dBi & cac nghiém thac trong thi
nghiém nay khéng c6 su sai khac va nam
trong khoang thich hop cho su sinh truéng va
phét trién cua ca song tran chau thi nghiém.
Theo Tran Ngoc Hai & Nguyén Thanh
Phuong (2006), nhiét do thich hop cho su
phét trién binh thuong trong uong nudi ca
song chdm cam xac dinh nam trong khoang
25 — 30°C, d6 man trung binh nam trong
ngudng cho phép dé wong céa song cham cam
1a 27 — 33%o. PO man nay cling gin tuong
ddng voi két qua thi nghiém coa Truong
Qudc Théi va cs. (2021) 1a 30 — 32%o khi
wong nudi ca song tran chiu trong bé véi cac
loai thic an khac nhau. Nghién cru cua
Hoang Nhat Son va cs. (2020) ciing cho thay
do man 29 — 30%o la thich hgp cho viéc wong
nudi 4u tring ca song chanh (E. malabaricus)
giai doan 0 dén 12 ngay tudi.

Oxy hoa tan (DO) khi wong nuéi 4u tring

So 15 (12/2024): 103 — 111

ca song tran chau trong thi nghiém nay dao
dong tir 54 — 6,2 mg/L déu khong co su
chénh léch véi céc thi nghiém wong nuéi au
triing ca song giai doan cé& bot cua cac nghién
ctru khac trong va ngoai nude. Khi wong nudi
ca song tran chau giai doan ca bot Ién ca
huong, Truong Qudc Thai va cs. (2021) duy
tri ham luong DO tir 5,0 — 5,4 mg/L cho thay
au triing phat trién tot va bat mdi binh thuong.
Ngudng DO thich hgp cho wong nudi ca bot
ca song chanh 1a 5,4 + 0,2 mg/L (Hoang Nhat
Son va cs., 2020), ca song chuét 1a 6,3 mg/L
(Sakakura va cs. 2007). Céc chi s6 pH NOZ
va NH;/NHj; trong thi nghiém nay déu nam
trong ngudng cho phép khi wong nudi ca
song. Khi wong nudi ca song tir giai doan ca
bot 1én c4 huong, Au tring s& phét trién tdt khi
ham lwong NO3< 0,1 mg/L va NH,;/NH;
<0,01 mg/L (Sakakura va cs., 2007; Truong
Quéc Thai va cs., 2021; Hoang Nhat Son va
cs., 2020).
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Bang 2. Anh hwéng cia mat do luan trang Ién toc dd ting trwong vé chiéu dai cha
ca song tran chiu sau 18 ngay wong nudi

Chi tiéu theo doi

Mat do luan trung & cac nghiém thac

TN1 TN2 TN3 TN4
Chiéu dai dau (mm) 1,8+0,1 1,8+0,1 1,8+0,1 1,8+0,1
Chiéu dai cudi (mm)  8,5+0,3 9,5+0,2 10,6 +0,1° 10,2 +0,2¢
DLG (mm/ngay) 0,37+0,01*°  043+0,01° 0,49 +0,01° 0,46 +0,01°
SGR chiéu dai 8,62+0,042 9,26 +0,02° 9,9 +0,01¢ 9,6 £0,01°
(%/ngay)

Ghi chii: Cac ki tw khac nhau trong cting mot hang thé hién su khac biét c6 ¥ nghia thong ké (P < 0,05). S6
liéu trong bang trinh bay la gia tri TB + d6 léch chuan (3 lan Iap/nghiém thirc). Mat d6 luan trung trong cac
nghiém thtc 10, 15, 20 va 25 luén tring/mL twong (tng va&i nghiém thirc TN, TN2, TN3 va TN4.

3.2. Anh hwéng cia mat dd luan trung 1én
tdc df ting truwéng veé chiéu dai ciia c4 song
tran chéu giai doan wong ca b{t

C4c loai thirc an twoi séng khéc nhau anh
huong 18n u tring ca song lai nudi tir giai
doan ca bot 1én ca hwong duoc trinh bay trong
Bang 2. Nhin chung, c6 su khac biét rd rang
vé tang truong chiéu dai theo ngay (DLG) va
toc do ting truong dic trung chiéu dai theo
ngay (SGRL) gitra cac nghiém thuc thac an
khac nhau trong thi nghiém nay.

Khi taing mat d6 luén trung tir 10 — 20 luan
trang/mL thi DLG va SGRL ting va dat cao
nhat & nghiém thic TN3 la 0,49 + 0,01
mm/ngay va 9,9 + 0,01%/ngay (Bang 2).

Tuy nhién, DLG va SGRL lai giam khi
tang mat do luan tring 1én 25 cé4 thé/mL. Gia
tri DLG va SGRL cho thay c6 su khac biét c6
¥ nghia théng ké gitra nghiém thiic TN3 so
véi cac nghiém thirc con lai trong Bang 2 (P
< 0,05). Trong 3 nghiém thurc con lai, nghiém
thirc TN4 c6 khéc biét co ¥ nghia théng ké
khi so sanh vai nghiém thirc TN2 va TN1.

Trong qué trinh phét trién cia au tring ca
bién, chiéu dai co thé lién quan chat ché dén
kich thuéc mat, d6 nhay va kha nang thi luc
cta 4u trung, ciing nhu sy phat trién cua vay
va nhiing bién dbi lién quan dén hiéu suét boi
16i, su gia ting kich thudc miéng, sy phat trien
cua dng tiéu hda dan dén nhing thay ddi trong
ché do an (Nunn va cs., 2012; Peck va cs.,
2012). Hon nia, chiéu dai kich thudc co thé,
chir khong phai trong luong, thuong la yéu to
quyét dinh chinh vé cac loai, kich thuéc va s6
lwong con mbi ma mot au triing cé co thé tiéu
thu (Mdiller va cs., 2000; Nunn va cs., 2012;
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Peck va cs., 2012; Alvarez va cs., 2021; Pepin,
2023). Chinh vi vay, trong nghién ctu nay chi
tap trung vao chi tiéu chiéu dai co thé Au tring.

Tang truong vé chiéu dai cua ca song tran
chau trong thi nghiém nay phuy thugc vao mét
d6 luan trang cung cap. Khi ting mat d¢ luan
trang thi toc do tdng trudng cua au tring ca
song tran chau tang 1én, tuy nhién & mat do
luan tring 25 c& thé/mL (TN4) thi toc do tang
truong cla ca song tran chau tuy cao hon cac
nghiém thiic TN1 va TN2 nhung lai thap hon
tbc do ting trudng clia au tring c& song tran
chau & nghiém thirc TN3 (P < 0,05), cho thiy
mat do luan trang 20 ca thé/mL 1a phu hop
cho wong nudi au tring cé song tran chau dic
biét khi luan trung da dugc lam giau héa véi
DHA Protein Selco. Mot s6 nghién ctu trén
ca song cho thay rang téc do tang truong vé
chiéu dai va ti 1¢ séng khi wong nudi ca bién
phu thudc vao gia tri dinh dudng ngudn thirc
an duoc cung cp, dac bigt 1 sd lwong va chat
luong cta cac acid béo khong no da n01 doi
(n-3HUFA). Téc d6 tang trudng cua Au triing
ca song ho (E. fuscoguttatus) cao hon khi cho
an luan tring c6 bo sung men banh mi va dau
ca (Waspada & Fatoni, 1991) hay khi b6 sung
acid béo cho ca bot qua viéc lam giau héa
luén trung trong uong nudi ca song cham cam
(E. coioides) gilp cai thi¢n tang téc do ting
truong cua 4u tring thdng qua viéc hoan thién
hé théng tiéu hoa (Meei Su va cs., 1997). Nhu
vay, mat do luan trang, thanh phan dinh
dudng cua luan trung 13 yéu té anh husng
chinh dén tdc d6 tang truong cua ca song tran
chau tir c4 bot 18n 18 ngay tudi, trudc khi bo
sung Artemia.
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Bang 3. Anh hwéng cia mat do luan trung Ién ti 1 séng, mire dd phan dan va
ti 1€ dj hinh cua ca song tran chiu sau 18 ngay wong nudi

Chi tiéu theo ddi Mat do luan trung & cac nghiém thuc
TN1 TN2 TN3 TN4
Ti & s6ng (%) 7,3+£0,57° 8,7 +£0,60° 11,7+£0,57° 8,6 +1,15°
Mirc do phan dan (%) 1,6 +0,13° 1,6 £0,15° 1,1+0,012 15+0,11°
Ti 1€ di hinh (%) 0,18 £ 0,08° 0,15+ 0,06° 0,11+ 0,03 0,15 + 0,04°

Ghi chti: Céc ki ty khac nhau trong cling mot hang thé hién su khéc biét c6 y nghiia thong ké (P < 0,05). S6
liéu trong bang trinh bay la gia tri TB + d¢ Iéch chuan (3 lan lap/nghiém thirc). Mat d6 luan trang trong cac
nghiém thirc 10, 15, 20 va 25 luén tring/mL tuong tng véi nghiém thire TN1, TN2, TN3 va TN4.

3.3. Anh hwéng caa mat d luan trang Ién
ti 1§ séng, ti 1& phan dan va ti & di hinh cha
c4 song tran chau giai doan wong ca bt

Anh huong cua thire an 1én ti 1¢ sdng, mic
d6 phan dan va ti 1& di hinh I&n 4u trung ca
song lai sau 30 ngay nudi dugc trinh bay &
Bang 3. Ti I¢ séng cua 4 nghiém thic dao
dong tir 7,3 dén 11,7%.

Ti I¢ song cua au triing ca song tran chau &
nghiém thuc TN1 Ia thap nhat so voi cac
nghiém thic con lai va khac biét c6 v nghia
thong ké véi nghiém thirc TN2, TN3 va TN4 (P
<0,05). Giatrj ti 1& séng cao nhit duoc ghi nhan
& nghiém thac TN3 va gia tri nay khac biét cd
¥ nghia thong ké so v6i nhiing nghiém thic con
lai (P < 0,05). Mttc d6 phan dan ctia Au tring c&
khac nhau trong cac nghiém thuc, tuy nhién
khéng co su khac biét c6 y nghia thong ké dugc
ghi nhan vé& gia tri nay gitta cac nghiém thic.

Ti Ié di hinh trong thi nghiém nay dao dong
tir 0,11 —0,18%, trong do gia tri cua chi tiéu nay
thap nht Ia caa nghiém thicc TN3 va cao nhat
Ia ctia nghiém thirc TNL. Ti I€ di hinh khéng c6
su khéc biét co ¥ nghia thong ké duoc ghi nhan
& cac nghiém thuc TN1, TN2 va TN4. Tuy
nhién, ti 1& di hinh thap nhat & nghiém thirc TN3
va c6 ¥ nghia thong ke so vai cac nghiém thic
con lai (P <0,05).

Mirc d6 phan dan cta au triing c& song tran
chau trong thi nghiém nay dao dong tur 1,1 —
1,6%. Mtic do phan dan thap nhét khi sir dung
luan tring & mat do 20 ludn tring/mL dé wong
4u triing ¢4 song tran chau (nghiém thic TN1)
va thip hon cac nghiém thirc khac (P < 0,05)
(Bang 3). Murc d6 phan dan khong khac biét &
céac nghiém thic TN2, TN3 va TN4 (P > 0,05).

Hién nay chwa c6 tiéu chuan qudc gia vé ti
Ié di hinh va ti 1€ phan dan cho ca song tran
chau, tuy nhién theo TCVN 10462:2014 vé gidi
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han mirc d6 phin dan < 10% va ti 1€ di hinh <
2% khi wong c4 song chAm cam tir giai doan ca
bot 1én ca huong. Nhu vay, cac gia tri thu dugc
trong thi nghiém nay la tir 1,0 — 1,6% (muc do
phan dan) va 0,9 — 1,6% (ti I¢ di hinh) déu nam
trong khoang cho phép cua tiéu chuan nay.
Céc nghién ctru trude day déu sir dung két
hop cac loai thirc an trong wong nuoi ¢4 song giai
doan ca bot 18n ca gidng. Wanatabe va cs. (1996)
cho ring khi sir dung 50% 4u trung hau
(Crassostrea gigas) va 50% luan trung dong siéu
nho (SS-type Thai lan) wong nudi au trung ca
song Nassau (Epinephelus straltus) thi cho ti 1é
sdng cao nhat (15,6%) so véi cac nghi¢m thic
chi sir dung riéng au trung hau hay luén trung SS.
Tuy nhién trong thi nghiém nay tac gia da khong
lam giau luan tring bang DHA protein Selco
truéc khi st dung 1am thiee an cho 4u tring ca
song. Nghién cttu cia Truong Qudc Théi va cs.
(2021) ciing cho thdy, luan tring 1a thich hop
nhat so véi au tring hau hodc két hop giira luan
triing va 4u tring hau khi duogc sir dung lam thirc
an cho ca song tran chau giai doan wong tir ca bot
1én c4 huong véi ti 18 song (TLS) dat 5,4 + 0,3%,
tdc do tang truong dic trung chidu dai theo ngay
(SGRL) la 7,90 £ 0,05 (%/ngay) va ti I¢ di hinh
(TLDH) 12.0,9 + 0,3%. Tuy nhién thoi gian theo
ddi cua thi nghiém nay 1én dén 30 ngay nén cac
chi sb Vé ti Ié sng, ti I& di hinh va ti 18 phan dan
thap hon véi nghién cau cua ching toi. Két qua
nghién ctru cia Hoang Nhat Son va cs. (2020) da
cho thdy luan trang siéu siéu nho (SSS-rotifer)
Proales similis (kich thuéc 50 — 60um) la phu
hop nhét cho wong nuoi 4u trung c4 song chanh
dén 12 ngay tuoi va nghién ciru ndy ciing chi ra
rang 02 mat dg luan trang (P. similis) 1a 10 va 15
ca thé/mL trong wong nuoi au trung ca song
chanh cho két qua cao nhét vai ti 16 song cua 4u
tring 12 ngay tudi dat 8,3 — 11,7%. Tuy nhién,
trong thi nghiém caa chdng t6i bd sung luan
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tring dong SS Brachionus plicatilis véi mat do
20 luén trung/mL cho ti I€ song va tang trudng
tot nhat. Khi mat do luan tring ting 1én 25 ca
thé/ml cAc chi tiéu ti 1¢ séng, mac d6 phan dan
va ti 1& dj hinh lai tang, diéu nay c6 thé do khi
tang mat do luan tring 16n hon 20 c4 thé/mL da
lam giam ham lugng enzyme lipase trong hé
thong tiéu hod tir 6 1am giam kha ning tiéu hoa
cua au tring ca va anh hudng tiéu cuc dén qua
trinh sinh truong va phat trién cua ca (Sterzelecki
vacs., 2021).

Viéc 1am giau hoa luan tring béng DHA
protein Selco trong thi nghiém nay da gitip ning
cao ti 1& sbng cua 4u triing ca song tran chau.
Nhiéu nghién ctru da chi ra rang luan tring thiéu
hut mét s6 thanh phan dinh dudng thiét yéu, dac
biét la axit béo khéng no (Olivotto va cs., 2011;
Conceicao & Tandler, 2018). Trong khi d6, ca
bién n6i chung khdng c6 kha ning tong hop
thanh phan ndy ma phai dya hodn toan vao
ngudn thirc &n (Pouil va cs., 2020). DE gidi quyét
van d& nay, ki thuat lam giau DHA tir nhiing san
pham thuong mai nhu Selco, Algamac, Al
DHA dugc st dung nham b sung dinh dudng
cho 4u triing ca (Olivotto va cs., 2011; Choi va
cs., 2021). DHA la mét trong nhirng axit béo
khong no ho n-3 HUFA duoc cha y hon ca va
viéc bd sung thanh phan nay da dugc ching
minh 14 cai thién dang ké két qua wong 4u triing
céc loai ca hién (Eryalcin, 2018; Choi va cs.,
2021). Nhu cau axit béo khdng no ho n-3 HUFA
c6 su khac biét theo loai, giai doan phét trién, dao
dong tir 0,05 —4,00% (Harel va cs., 2002). Ham
luong DHA/HUFA b6 sung thich hgp thiic day
cac qua trinh trao ddi chat va sinh tong hop dién
ra manh mé& hon va diéu nay 1am gia ting toc do
phét trién ciing nhur rit ngan thoi gian bién théi
au tring. Dac biet DHA/HUFA la thanh phan
cua lép phospholipid ¢ thanh té bao va thanh
phan chu yéu tao ra eicosanoid thirc day qua
trinh tao dai thuc bao & 4u tring cé (Olivotto va
cs., 2011; Choi va cs., 2021). Ti Ié song cao hon
khi 4u tring duoc cho an thirc dn lam giau n —3
HUFA ciing dugc bao cao trén cac loai ca chém
(Luc Minh Digp va cs., 2008), ca du
(Argyrosomus regius) (lzquierdo, 2005) va ca
cam soc (Seriola dumerili) (Rezek va cs., 2010).
Thiéu hut DHA trong khau phan in di anh
hudng tiéu cyc dén sy hinh thanh va hoat dong
cta mot 50 co quan (than kinh, thi giac, van
dong, mién dich,...) 1am gia ting cac biéu hién
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bt thuong Vvé tap tinh an moi, boi di kém ti 18 di
hinh va hao hut cao trong qua trinh wong
(Rainuzzo va cs., 1997; Matsunari va cs., 2013).

Céc nghién ctu ciing chi ra rang viéc lam
giau hoa luan tring gitp nang cao ti 1& séng khi
wong nudi 4u trling ¢ song tran chau tir giai doan
c& bot 1én ca huong (Nguyén DBac Tuan va cs.,
2015; Truong Qudc Théi va cs., 2021). Két qua
tuong tu duoc ghi nhan khi wong nubi ca song
vua, ti 18 séng khi wong c4 bot dat cao nhat sau 8
ngay nudi véi nghiém thirc cho an copepods
(Parvocalanus crassirostris) va luan tring dong
nho (Brachionus rotundiformis-S) da duoc lam
giau héa (Garcia-Ortega va cs., 2012). Nhu vay,
mat do luan tring, luan tring dugc lam giau la
yéu té anh huong quan trong dén ti 1¢ song, ti 16
di hinh va ti I& phan dan cua ca song tran chau
khi wong tir c& bot 18n 18 ngay tudi trudc.

4. KET LUAN

Mat d6 luan tring anh huong truc tiép dén
tdc do tang trudng, ti 1é séng, ti 1é di hinh va
ti I¢ phan dan cta cd song tran chau khi wvong
tir giai doan ca bot 1én 18 ngay tudi trudc khi
bit ddu bd sung thirc an 1a Artemia.

Khi cung cap luan tring véi mat do 1a 20
ca thé/mL trong giai doan uwong ca bot c& song
tran chau 1én 18 ngay tudi cho két qua téc do
tang trudng, ti 1& song dat cao nhat, ti 18 phan
dan va ti 1& di hinh thap nhét.
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