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TOM TAT

Nghién ctru nay nhdm xac dinh loai va mat dé thirc &n twoi séng phi hop cho sinh trwéng va ty 1é séng ctia 4u
trung ca song chanh (Epinephelus malabaricus) giai doan 0-12 ngay tudi. Thi nghiém 1 da st dung 04 loai thirc &n
twoi séng (3 loai luan trang: Proales similis, Brachionus rotundiformis, Brachionus plicatilis va &u trung trochophore
cla hau Thai Binh Dwong) d& wong nudi. K&t qua cho thay luan tring siéu siéu nhd (SSS-rotifer) Proales similis
(kich thwéc 50-60um) 1 phu hop nhét cho wong nudi Au triing ca song chanh dén 12 ngay tudi. Trong thi nghiém 2,
chung t6i da xac dinh dwoc 02 mat do luan trang (P. similis) 1a 10 con/mL va 15 con/mL trong wong nudi &u tring ca
song chanh cho két qua cao nhét véi ty 1& sbng clia 4u tring 12 ngay tudi dat 8,3-11,7%; hé sb phan dan: 4,4-8,8%;
chiéu dai trung binh dat 601,8-603,6um.

Tw khoa: Thirc &n twoi séng, wong nudi, Au trung, c& song chanh.

The Effect of Live Food on Larval
of Malabar Grouper (Epinephelus malabaricus) in Early-Stage Age

ABSTRACT

This study aimed to determine the types and densities of live foods that affect the growth and survival of grouper
larvae (Epinephelus malabaricus) from 0 to 12 days old. In the first experiment, the feeding regime consisted of four
types of live feeds (three rotifer strains: Proales similis, Brachionus rotundiformis, Brachionus plicatilis and the
trochophore of Pacific oyster) for larval nursing. The results showed that super small rotifers (Proales similis) (size
50-60um) were most suitable for larval rearing of grouper to 12 days old. In experiment 2, the densities of rotifer
(P. similis) at 10 individuals/ml and 15 individuals/ml were showed the best results in nursing of larval grouper,
denoted as the survival rate of 12-day-old larvae was 8.3-11.7%; the population’s subdivision coefficients and the
average length of grouper larvae were 4.4-8.8% and 601.8-603.6um, respectively.

Keywords: Live feed, rearing, larval, Malabar grouper.

sach cac loai can dugc bao vé va mot s6 nuéde

1. DAT VAN DE nhu Thai Lan, Dai Loan, Trung Qudc,.. da budc

Ca song chanh (Epinephelus malabaricus)
1a d6i tugng ca bién quy hiém, gia tri kinh t&
cao. C4 thuong phdm duge tiéu thu trong nude
va xudt khéu sang mét sd thi truong nuée ngoai
v6i nhu cau s6 lugng 16n. Vi vay, loai ca bién
nay cé nguy cd suy giam sé luong ngoai tu nhién
bdi su khai thac cia ngu dan. Nam 1990, ca
song chanh dugc Sach d6 TUCN dua vao danh
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dau thanh cong trong nghién ctu sinh san nhan
tao gibng. Tu nam 2005 dén nay, Viét Nam
chinh thtic luu giti bao tén (hinh thic ex-situ)
ngudn gen ca song chanh. P& ting bude phuc
trang, dong thoi khai thac va phat trién gia tri
kinh t& nguén gen c4 song chanh thi viéc nghién
ctiu dé chu dong trong quy trinh san xuét giong
nhan tao trd nén can thiét.



Trong quy trinh san xuét giéng ca bién néi
chung, viéc xac dinh dudc loai thic &n phu hgp
v6i tiing giai doan phét trién cta &u triung, ca
huong, ca giong cb vai trd quan trong va quyét
dinh dén hiéu qua ctia quy trinh uong nudi. Sau
khi nd, dinh dudng dé &u trung phat trién la ti
ngudn du trit trong khoi noan hoang. Véi cac loai
thuoc gidng ca song (Epinephelus spp.), dinh
dudng nodn hoang thudng cung cidp ning lugng
cho 4u trung séng trong thoi gian 5-6 ngay. Au
trung bt dau &n thic 4n ngoai 60-70 gid sau khi
né (tuy thudc vao loai va diéu kién méi truong
song). Ty 1é séng ctua au trung (giai doan dau)
phu thudc nhiéu vao loai thic an tudi séng, chat
lugng dinh dudng, kich thude, mat 6. Cac
nghién ctiu vé uong nudi 4u trung ca song cham
nau (E. coioides), ca song da bao (Plectropomus
leopardus), ca song  héd (Epinephelus
fuscogutatus) (Lé Xan, 2005; 2010), ca song chdm
nau (Epinephelus coioides) (Rayes & cs., 2011;
Toledo & cs., 1999; Doi & cs., 1997), ca song
Nassau (Epinephelus striatus) (Watanabe & cs.,
1997),.. cho thdy giai doan méi md miéng, loai
thiic 4n thich hdp nhat 1a luan trung (rotifer), au
tring nhuyén thé, nauplius cua Artemia,
copepoda ho#c copepoda trudng thanh.

Nhiing nghién ctu vé dic diém sinh hoc da
xac dinh Au trung ci song chanh (Epinephelus
malabaricus) c¢é kich thuéc nhd (chiéu dai méi
nd chi dat 1.300-1.600pm, kich thuéc miéng méi
mé khoang 125-130um). Vi vay, cac nghién ctiu
dé xac dinh loai thiic an tuci séng dam bao vé
nhu cau dinh dudng va kich thuéc phu hgp phai
dugc trién khai trude tién, gép phan nang cao ty
1é séng &u trung, khong chi & giai doan 0-12
ngay tudi ma con dam bao cho &u trung phat
trién qua bién thai thanh ca huong, ca giong.

2. PHUONG PHAP NGHIEN CUU
2.1. Théi gian va dia diém nghién citu

Nghién ctu trién khai tit thang 4-6/2019, tai
Trung tdm Qudc gia Gidng hai san mién Bic (Xa
Xuan Dam - Huyén Cat Hai - Tp. Hai Phong).

2.2. Vat liéu thi nghiém

Au trung ca song chanh cung cip cho 2 thi
nghiém dugc 4p nd ti ngudn tring cia dan ca
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song chanh b& me sinh san tai bé ca Viét Hai
(Cat Ba - Hai Phong). Sinh san bang phuong
phap kich thich hormone, liéu lugng (ca cai:
500UI HCG + 25ug LHRH-a,/1kg; ca duc = 1/2
c4 cai). Ty 1é thu tinh 85%.

A/p nd bang phuong phap Ap tinh, mat d6
500 tring/lit véi diéu kién moi trudng (nhiét do
27-29°C; d6 man: 28-30%o; pH: 8,0-8,2; DO: 4,5-
5,2). Ty 1&é nd >80%; ty 1& di hinh <3% va khéng
nhiém VNN.

Thiét bi do mdi trudng: nhiét k& thiy ngan;
may do d6 min (Atago PAL-SALT); may do pH,
DO (EXTECH-DO0610); kinh hién vi va tric vi
thi kinh (Olympus - Nhat Ban).

Thiic 4n st dung trong thi nghiém:

Ba loai luan trung (rotifer): Proales similis,
kich thudc 60-80um (ngudn goc ti Nhat Ban);
Brachionus rotundiformis, dong siéu nhd (SS-
type) kich thuée 90-110pm (ngudn géc ti Uc);
Brachionus plicatilis, dong 16n, kich thuée 130-
340pum (ngudn goc tai Viét Nam). Nudi luan
trung st dung thtc &n 1a mot sd loai tao gom
Nannochloropsis oculata, Isochrysis galbana, b6
sung men banh mi Saccharomyces cerevisiae
(Phap). Riéng luin trung P. similis, nudi sinh
khéi theo phuong phap ctia Stanly Wullur
(Stenly Wullur & cs., 2009). Truéc khi st dung,
3 dong luan trung déu dudc cudng hoéa bang
dung dich DHA selco INVE - Thai Lan) liéu
lugng 10mL/100L/10-12 gig.

A Thai Binh Duong
(Crassostrea gigas) giai doan Trochophore, kich
thude 50-60um. San xuit trochophore bang cach
chon ca thé hau bé me khée manh, c6 tuyén

Au trung hau

sinh duc cang diy, mau tring stta. Tach tuyén
sinh duc duc, cai tron 1an va hoa tan trong nuéc
bién tit 1-2 gis. Thu tring thu tinh bang luéi
phu du c6 kich thuée 25um, ria sach bing nudc
bién sach trude khi dua vao bé uong.

Tao (Nannochloropsis oculata, Isochrysis
galbana): Nuéi sinh khéi tdo st dung binh nhua
(20 1it) va tai plastic (80L). Nudc bién dugde loc
qua hé thoéng loc tinh, sau d6 duge xu ly
Chlorine A véi néng d6 10-15ppm/48-56 gid va
trung hoa bing Natrithiosulfat, b sung EDTA
(10ppm) va mdi truong dinh dudng Walne, F2
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(1 mL/L). T4o gibng dudc cung cip véi mat do
ban dau 3-5x10° t& bao/mL, anh sing va 0xy
dudgc cung cap 24/24. Thu hoach khi mat d6 tao
dat 25-30%10° t& bao/mL.

2.3. B6 tri thi nghiém

B6 tri trién khai 1an lugt 02 thi nghiém
trong hé thong 15 bé xi mang, thé tich 10 m*/bé,
lip lai 3 1an v6i mdi cong thic. Mat do au trung
(at) bat dau thi nghiém 10 at/L (khoang 90.000
at/bé). Piéu kién moi trudng ban dau: nhiét do
28-29°C; d0 man: 28-30%.; pH: 8,0-8,2; DO:
4,5-5,2 mg/L. Mat d6 tdo Nannochloropsis sp.
duy tri: 3-6.10° tb/mL. Thiic an tuci séng bit
dau dua vao bé thi nghiém khi &u trang dude 3
ngay tudi. Dau an (Neptune) véi 5 mL/m? dién
tich bé uong dude dua vao ti khi dua &u trung
vao thi nghiém dé ngin chan &u trang chét do
stic cing bé mat nudc.

Thi nghiém 1: Theo d&i anh hudng ctia loai
thiic 4n dén ty 1é séng va sinh trudng au trung
ca song chanh giai doan 0-12 ngay tudi.

Thi nghiém dude thuc hién v61 4 16 thi
nghiém (v6i 4 loai thic an tuci sdng khac nhau,
cung méat dé thic an 10 con/L), ¢6 ky hiéu: CT1
st dung luin trung Proales similis (SSS-
rotifer); CT2 st dung trung B.
rotundiformis (SS-rotifer); CT3 st dung luin
trung B. plicatilis; CT4 st dung 4u trung

luén

Trochophore hau (C. gigas) va 1 16 déi chiing
khong st dung thiic an (DCTA).

Thi nghiém 2: Theo ddi anh hudng ctia mat
do thtic &n dén ty 1é séng va sinh trudng cua au
trung ca song chanh giai doan 0-12 ngay tudi.

K& thua két qua tu thi nghiém 1 (xac dinh
dugc loai thtc &n phu hgp nhat), thi nghiém 2
dudc tién hanh véi 4 mat d6 thic &n khac nhau:
7; 10; 15; 20 con/mL, 01 16 d6i chting khong st
dung thtic &n. M4 cac 16 thi nghiém lan lugt 1a
MD1; Mb2; MD3; MD4; bCMD).

2.4. Thu thap s6 liéu

Cac yéu t6 mdi truong nhu: nhiét do, pH,
oxy hoa tan dugc do 2 1an/ngay vao 6h va 14h
bang nhiét k& va may do cac yéu t6 moi truong
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da ning. Mat d6 tdo, luan trung dugc dém hang
ngay dudi kinh hién vi (bding budng dém héng
cau Neubauer). Mau au trung dudc thu ngau
nhién 30 at/lan/bé va 3 ngay/lan vao 18-19h;
Bao quan nhanh méu bang dung dich con pha
lodng 20°. Po chiéu dai 4u trung dudi kinh hién
vi (bang tric vi thi kinh). Chiéu dai trung binh
cia &u trang duge do ti diém méit dén diém dau
cua dudi. Phuong phap thu mau xac dinh ty 1&
séng cua Au trang: dude thu vao cac budi toi
(ting suc khi dé 4u tring phan bs déu, st dung
céc dong ¢6 dung tich 1,0 lit va 14y 03 mAu/bé
thi nghiém, d&m s6 lugng 4u trung), tan suit
thu mau 3 ngay/ 1an.

Cac cong thitc st dung:

+ Téng trudng theo chiéu dai:

Ly=1L, - L (um)

Trong d6: L,: Chiéu dai ca do dugc tai thoi
diém t, (um)

L,: Chiéu dai ca do dugc tai thoi diém t, (um)

+ Heé s6 phan dan (theo chiéu dai):

CVL (%) = SD x 100/X

Trong d6:

CV,: Hé s6 phan dan (mtc d6 dong déu
ca thé)

SD: P léch chudn

X: Gia tri chiéu dai trung binh

+ Ty 1é séng (TLS) dudc xac dinh theo
cong thic:

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

Trong d6:

TLS: Ty 16 séng (%)

N,: S6 luong ca thé 6 thoi diém kiém tra t

N,: S6 lugng ca thé 6 thoi diém ban dau.

2.5. Xt 1y s6 liéu

S6 liéu duge xt ly bang phan mém SPSS
20.0. S6 liéu 1a ty 1é phAn tram duge chuyén doi
dua vé dang phan phéi chuén trude khi dua vao
phan tich. Cac s6 liéu phan tram déu dugc Ln
héa phu hgp cho viéc so sanh théng ké. Phan tich
phuong sai mdt nhan t6 (loai thic an; mat do au
trung ca song chanh) véi mic § nghia (P <0,05).



3. KET QUA VA THAO LUAN
3.1. Moi truong trong hai thi nghiém

Két qua kiém tra chi tiéu méi trudng hang
ngay trong sudt qua trinh trién khai thi nghiém
(1 va 2) cho thay: Mmot s6 yéu t6 méi trudng nudc
trong cac bé thi nghiém khéng c6 su sai khéc gitia
cac nghiém thic. Trong d6: Nhiét d6 dao dong tu
28-30°C; pH: 8,0-8,1; DO: 5,4 + 0,2 mg/L; d6 mén:
29-30%o. Nhin chung, su bién thién cia mot s
chi tiéu moi trudng déu nim trong khoang thich
hop cho &u tring ca song chanh phat trién.

3.2. Anh huéng cta loai thiic in dén ty 16
séng va sinh trudng Au trung ca song chanh
giai doan 0-12 ngay tudi

Trong diéu kién thi nghiém, phéi ca song
chanh nd thanh ca bot (du trung) khoang thoi
gian 20-22h (tinh ti khi dé). Sau khi nd 58-60h,
gu trung bat ddu mé miéng va bat méi. Kich

Khu thi nghiém tai Xuan bam - Cat Hai
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thuéc miéng lic nay do duge trung binh
130,7um. Tuy nhién, &u trang chi c6 thé &n dugc
con mdi c6 kich thuée <90um. Trong cac loai
thiic 4n st dung trong thi nghiém 1, trochophore
(C. gigas) c6 kich thudc nho nhit (50-55 pm),
luén trung P. similis (60-80um), B. rotundiformis
(90-110um); B. plicatilis (130-340um). Két qua
dugce téng hop phén tich tai cac bang 1, 2, 3.
Tang truéng chiéu dai trung binh trong giai
doan 4u tring dinh dudng bang noin hoang (tit
khi né dén 3 ngay tudi), chiéu dai &u trung
trong cac 16 thi nghiém 1an lugt dao dong ti
136,27-136,62um va 246,0-246,78um. Su sai
khac gitia cac 16 thi nghiém khéng mang ¥ nghia
thong ké (P >0,05). O giai doan nay, au tring ca
song chanh cht yéu st dung dinh dudng ti khéi
nodn hoang, chua st dung thiic 4n ti bén ngoai
nén tang trudng chiéu dai ciing nhu phat trién
hinh thai ctia 4u trung la khac nhau khong c6 §

nghia thong ké gifia cac 16 thi nghiém.

Luan trung siéu siéu nhé (Proales similis)

Au triing trochophore (Hau TBD)

Nuéi sinh khéi tao phuc vu thi nghiém

Hinh 1. Khu thi nghiém va mot s6 thiic An tudi s6ng st dung
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Tht nghiém thire &n trong wong nudi Au tring ca song chanh (Epinephelus malabaricus) giai doan dau

Giai doan tit 6-9 ngay tudi: Tang trudng
chiéu dai ctia 4u trung cé chiu anh hudng cua
thic 4n tuoi séng: O 16 thi nghiém st dung
ludn trung Proales similis (CT1) va
B. rotundiformis (CT2) c6 chiéu dai than ting
truéng nhanh hon CT3, CT4; Su sai khéc c6 §
nghia thoéng ké (P <0,05). Riéng 4u trung ca
song chanh 16 DCTA bi chét 100% tai giai doan
5-6 ngay tudi nén ting trudng chiéu dai khéng
dugc phan tich. Két thuc giai doan 12 ngay,

chiéu dai au trung 16 CT1 dat 603,8um va 16
CT2 dat 599,2um nhung sy sai khac khéng
mang ¥ nghia théng ké (P >0,05). Trong khi d6,
6 CT3 va CT4 chi dat lan lugt 536,7um va
535,2um va sai khac gitia 2 16 thi nghiém
khéng c6 ¥ nghia théng ké (P >0,05). So sanh
chiéu dai 4u trung ca song chanh uong trong
12 ngay dau cho thay 6 CT1 va CT2 sai khac c6
¥y nghia théng ké véi CT3 va CT4 (P <0,05)
(Bang 1).

Bang 1. Anh huéng ctia loai thitc aAn dén ting trudng chiéu dai Au trung

Chiéu dai than cla Au tring ca song chanh (um) & cac ngay theo déi

Nghiém thirc

™ 0 3 6 9 12
CcT1 136,3 £ 0,59 246,1° + 3,43 342,4° + 536 4433 + 4,05 603,8" + 3,00
CcT2 136,4° £ 0,64 246,0° + 3,12 340,3° + 4,40 440,2° + 3,90 599,2° + 5,50
CcT3 136,4° £ 0,53 246,3% + 3,79 321,0° £ 5,12 403,2° + 5,72 536,7° + 10,17
CT4 136,6° £ 0,59 246,8° + 3,94 320,2° + 6,76 401,3% + 5,52 535,2° + 11,47
PCTA 136,4 £ 0,62 246,3% + 1,58

Ghi chi: Céc gia tri trung binh trén cung mot cot cé chii cai khac nhau thi khac biét c6 y nghia thong ké (P <0,05).

Bang 2. Hé s6 phan dan cua au trung khi dung cac loai thitc An khac nhau

Hé sb phan dan cla 4u trung ca song chanh (%) & cac ngay theo dbi

Nghiém thirc
0 3 6 9 12
CT1 4,7+ 0,096 12,7°+0,82 13,3+ 0,67 7,8%+0,01 4,4°+1,35
CT2 4,6°+0,35 13,5°+0,75 13,6°+1,2 10,3°+ 0,33 8,5°+0,45
CT3 4,9°+018 12,8°+ 1,59 14,5+ 0,88 10,7° + 0,58 13,7°+ 0,16
CT4 4,5+ 0,046 13,4°+ 2,06 16,3° £ 2,33 11,2° £ 0,58 13,9°+0,18
BCTA 4,8°+0,39 13,2°+ 0,48

Ghi chu: Céc gia tri trén cting mét cot cé6 chit cai khac nhau thi khéc biét ¢é6 y nghia théng ké (P <0,05).

Bang 3. Ty 1& s6ng cuia Au trung ca song chanh khi dung cac loai thitc An khac nhau

Ty 1& sbng Au tring cé song chanh (%) & cac ngay theo dbi

Nghiém thac
0 3 6 9 12
CT1 100 60,7° £ 0,33 18,7°+ 0,67 13,3°+0,88 8,3°+0,33
CT2 100 63,0° + 1,53 13,3° £ 0,67 7,7°+0,33 6,7°+0,33
CT3 100 61,7° £ 4,04 6,7°+ 0,67 4,3°+0,33 3,17+ 0,56
CT4 100 61,3 £ 0,67 14,0° + 1,16 4,7° + 0,67 3,0°+0,57
BCTA 100 62,3°+ 0,88

Ghi chi: Céc gia tri trén cung mét cot c6 chii cai khac nhau thi khéc biét ¢6 y nghia théng ké (P <0,05).
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Hé s6 phan dan cua au trung (Thi nghiém
1): Xét CVy, caa tiing 16 thi nghiém déu tang cao
tai giai doan &u trung 3-6 ngay tudi. Hé s6 phan
dan CV.(3), CV.(6) ctia 4u trung cao hon CV(0)
(giai doan 0 ngay tudi) bdi tiing &u trang cb tdc
d6 ting trudng khac nhau do chung khac nhau
vé kich thuée khéi noan hoang, kha ning bat
moi va chat lugng dinh dudng trong con moi.

O 2 giai doan nudi tiép theo, hé s8 phan dan
cua 4u trung c6 xu huéng giam dan. Phan tich
cho thay 4u trung da tiéu hoéa t6t thic #n va
dong déu hon. Két thiic chu ky (giai doan 12 ngay
tudi), CV thdp nhat tai 16 thi nghiém CT1
(4,39%) va sai khac c6 ¥ nghia théng ké (P <0,05)
v6i CV caua CT2, CT3, CT4; CT2 véi CT3, CT4.
Riéng CV cua CT3 va CT4 c6 xu hudng ting 4
giai doan 12 ngay tudi va su sai khac khéng
mang ¥ nghia thong ké (P >0,05) (Bang 2).

Ty 1é séng cua 4u trung ca song chanh khi
dung cac loai thtic &n khac nhau: Két thic thi
nghiém, khi #u trung dude 12 ngay tudi cho
thay ty 1& song cua &u trung ci song chanh cao
nhat tai 16 st dung thiic an Proales similis
(8,3 + 0,33%), giam dan theo cac 16 st dung
B. rotundiformis (6,7 + 0,33%); B. plicatilis
(3,0 £ 0,56%); trochophore (C.gigas) (3,0 = 0,57%).
Lo DCTA, 100% &u trung chét khi dat 6 ngay
tudi. Phan tich cho thdy su sai khac c6 y nghia
thong ké (P <0,05) gitta 16 CT1, CT2 va CT3,
CT4. TLS cua 4u trung thap tai 16 thi nghiém
CT4 (trochophore Hau G.gigas), chi dat khoang
3,0%, nguyén nhan c6 thé do &u triung ca song
chanh c6 xu huéng bit ca nhiing con méi 1a du
trung veliger (Au trung chi D - giai doan phéat
trién sau cua &u trung trochophore) cé 16p vo
cting bén ngoai nén khé tiéu hoéa, dan yéu va
chét (mat d6 &u trung veliger trong bé uong
dugce xac dinh >20 con/mL). L6 thi nghiém CT3
(st dung B. plicatilis) c6 kich thudc 16n, ty 1& &u
trung bAt moéi thdp dan dén TLS th&p nhat
trong cac 16 thi nghiém tai giai doan 6 ngay tuéi
khi chi dat 6,7 + 0,67% (Bang 3).

Két qua nghién ctiu ciing tuong déng véi két
qua nghién ciiu cia Watanabe & cs. (1996) khi
tién hanh uong nudi ca bot ca Epinephelus
striatus dén giai doan c4 10 ngay tudi st dung
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ba loai thiic &n goém ludn trung Brachionus
plicatilis dong Hawaii (s-rotifer), dong Thai Lan
(ss-rotifer) va trochophore (C. gigas). Trong
nghién cu nay, cd bot méi nd véi mat do
11,2-20,8 con/L, d0 man 36-38%., nhiét dd nuée
25-26°C, duy tri hang ngay c6 11 gio chiéu sang
va 13 gio t6i. Bat dau tu ngay tha 2, thic an
duge cung cdp vao bé uong véi mat dd 20 con/mL
cung v6i Nannochloropsis oculata  mat do 5.10°
t& bao/mL. K&t qua da thu dugc ty 1& song lan
lugt 1a 3,45%, 7,96% va 2,13% tuong tGng vdi ba
loai thiic 4n thi nghiém, sai khac c6 y nghia
théng ké (P <0,05) vé ty lé sdng cua ca khi st
dung cac loai thic an thi nghiém. Nagano & cs.
(2000) da st dung nguyén sinh dong vat
(Euplotes spp va Favella taraikaensis) dé uong
ca bot ca song E. septemfasciatus giai doan dén
8 ngay tudi. K&t qua cho thdy véi viéc st dung
Euplotes spp. (35um); F. taraikaensis (55um)
lam thic dn déu cho ty 1& séng cao hon khi st
dung luan trung B. plicatilis (55um) khi uwong
nudi ca dén 4-6 ngay tudi. Koh & cs. (2010) trong
nghién ctiu cia minh v6i ca song lai (gifia ca
song chidm nau E. coioides va c4 song vua
E. lanceolatus) cling cho ké&t qua 1a ty 1é ti vong
cao nhat clia 4u trung xay ra 6 giai doan &u
trung tir 3-7 ngay tubi (ty 1é séng giam ti 66,3%
xudng 28,9%) va két qua tuong tu cling dude ghi
nhan trén con lai cha c4 song chdm nau
E. coioides va ca song hd E. fuscoguttatus (Koh
& cs., 2008). Nguyén nhan gay ra van dé nay cé
thé 1a do giai doan nay, du tring ca song c6 kich
thuéc miéng va co thé nhd, dinh dudng du tri
trong cd thé it (nodn hoang nhd), ty 1& bt moi
kém. Két qua nghién ciu nay ciung véi cac
nghién ctu truéc diy trén d6i tugng ca bién
khac cho thay, kich thudc ctia thiic an tudi séng
c6 vai tro rat quan trong trong viéc ning cao ty
1é séng cta du trang ca bién khi uvong.

Nhu vay, qua phan tich cac chi tiéu vé chiéu
dai than, hé s6 phan dan va ty 1é séng cua au
tring c4 song chanh trong 12 ngay tudi khi ding
cac loai thiic &n tuoi séng khac nhau cho thay:
luan trung siéu siéu nhoé (SSS-rotifer) P. similis
14 loai thic #n tuoci séng phu hgp nhat cho uong
nudi 4u triung ca song chanh giai doan nay.
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3.3. Anh huéng ctia mat dé thitc an dén ty 16
séng va sinh truéng Au trung ca song chanh
giai doan 0-12 ngay tudi

Khi két thic thi nghiém 1 luan trung dong
siéu siéu nhd (P. similis) duge lua chon dé st
dung v6i 4 mtc mat do khac nhau dé thu
nghiém tiép cho udng au trung cd song chanh
giai doan 0-12 ngay tudi. Két qua theo doi dudc
danh gia va phéan tich nhu sau:

Chiéu dai trung binh cta 4u trung ca song
chanh khi méi né trong khoang 130-150um.
Nhung khi uong trong 12 ngay (v6i méat d6 luan

trung khac nhau) da cho chiéu dai 4u trung ca
c6 su khac biét c6 ¥ nghia théng ké (P <0,05)
gitia cac 16 thi nghiém. L6 thi nghiém v6i mat do
thic &n MD 2 (10 con/mL) va MD 3 (15 con/mL)
cho tiang trudng chiéu dai &u trung cao nhit
(dat 601,78-603,56um) va sai khac véi cac 16 thi
nghiém MD1 va MD4. L6 thi nghiém MD1 véi
mat do 7 con/mL cé tang trudng chiéu dai thap
nhat (538,0 + 9,9um) va khong sai khac dang ké
(P >0,05) v6i MD4 (548,22 + 10,29um) (Bang 4).
Qua thi nghiém cho thiy mat d6 thic &n qua
thua hay qua diay déu lam cho 4u trung ca sinh
truéng cham hon mat d6 thic an vita phai.

Bang 4. Anh huéng mat do thiic An dén ting trudng chiéu dai cta Au trung

Chiéu dai 4u tring ca song chanh (um) & cac ngay tudi

Nghiém thac
0 3 6 9 12
Mb1 136,7° + 0,64 246,3° + 3,75 320,2° £ 4,72 403,1% + 5,66 538,0° +£ 9,90
Mb2 136,6" + 0,69 246,2° + 3,17 335,27 + 5,80 440,3° £ 4,50 601,8° + 5,60
MBb3 136,6% + 1,00 246,4% + 3,31 334,9°+ 5,30 443,5° + 3,93 603,6° + 3,03
Mb4 136,7* £ 0,88 245,8% + 3,67 333,9°+5,75 435,0°+2,76 548,2° + 10,29
bCMb 136,6" + 0,79 2459°+ 2,92

Ghi chi: Céc gia tri trén ciing mot cot c6 chit cai khic nhau thi khac biét cé y nghia théng ké (P <0,05).

Bang 5. Hé s6 phan dan ctia Au trung khi sit dung mat dé thic dn khac nhau

Hé s6 phan dan 4u trung ca song chanh (%) & cac ngay tudi

Nghiém thirc
0 3 6 9 Chu ky
MB1 5,3+ 0,24 12,6°+ 0,86 13,9°+0,38 10,7° £ 0,84 13,4°+ 0,16
Mb2 5,5°+0,18 13,3+ 0,52 15,7%+ 2,50 7,77+£0,10 8,8°+ 0,52
Mb3 5,6° £ 0,02 12,6°+0,78 14,4 + 1,70 7,3°+£0,27 4,4°+1,35
Mb4 5,2°+ 0,21 14,0°+0,14 14,9°+ 0,88 10,4° + 0,64 12,7°+ 0,26
bCMb 5,1°+0,35 13,7+ 0,67

Ghi chii: Céc gia tri trén cung mét cot c6 chii cai khac nhau thi khéc biét ¢6 y nghia théng ké (P <0,05).

Bang 6. Ty 1& séng cua au trung khi uong & cac mat dé thic an khac nhau

Ty lé sbéng 4u trung ca song chanh (%) & cac ngay tudi

Nghiém thac
0 3 6 9 12
MD1 100 59,0° + 0,58 8,7°+ 0,01 5,37+ 0,33 4,0°+ 0,01
MD2 100 58,7° + 0,67 18,9° + 0,67 13,7°+ 0,33 8,3°+0,33
MD3 100 59,7° + 0,33 20,3+ 0,33 19,0° + 0,58 11,7°+0,88
Mb4 100 59,3% + 0,67 19,3°+ 0,33 9,7°+0,33 3,7°+0,33
DCMD 100 59,0° + 0,58

Ghi chii: Céc gia tri trén cing mét cot cé chii cai khac nhau thi khac biét c6 y nghia théng ké (p<0,05).
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Chiéu dai 4u trung 6 cong thic thi nghiém
MD4 (20 con/mL) chi dat 548,22 + 10,29um. Két
qua nay c6 thé 1y giai 14 méc dia mat d6 thic an
cao nhung khi luan triing tén tai lau trong moi
truong bé uong trudc khi tiéu thu thi chat lugng
dinh dudng giam. Ngoai ra, mat d6 luan triang
cao ciing c¢6 thé lam anh hudéng dén chat luong
nuéc uong, mat do tao thap dan dén ting trudng
au trung thap. L6 thi nghiém d6i chiing
(BCMD) khong st dung thiic 4n, sau 5 ngay tudi
thi mot it ca bot van song nhung kich thuée nhd,
chi tuong duong ca bot 3 ngay tudi (245,9um);
Dén ngay thi 6, hadu hét au trung bi chét khi da
tiéu thu hét dinh dudng trong khéi noan hoang.

Vé hé s6 phan dan 6 thi nghiém 2: Giai
doan &u trang dudec 9 ngay tudi cho thay hé s6
phan dan ctia 4u trung gitia cac 16 thi nghiém c6
su sai khéc c6 ¥ nghia thong ké (P <0,05) gitia
MD1, MD4 véi MD2, MD3. Giai doan 12 ngay
tudi, hé s6 phan dan theo chiéu dai ctia 4u tring
th&p nhat tai 16 thi nghiém MD3 (4,4 + 1,35%),
tiép dén 1an lugt 1a MP2 (8,8 = 0,52%); MD4
(12,7 + 0,26%): MP1 (13,4 + 0,16%) va sai khac
c6 ¥ nghia thong ké (P <0,05) (Bang 5).

O giai doan 9 va 12 ngay tudi, hé s8 phan
dan (CV,) cta ting 16 thi nghiém c6 su thay ddi.
Tai 16 thi nghiém MD1, hé s6 phian dan ting
(10,7% lén 13,39%), nguyén nhan c6 thé do mat
d6 thiic an (7 con/mL) 1a thip va chua da dap
ting nhu cdu cua au trung. Lo thi nghiém MD4
¢6 CV 16n nhat do thiic an du, dinh dudng thiic
an va chat lugng méi truong giam dan dén sy
phat trién khong déng déu gitia cac ca thé trong
quin dan.

Ty 1& s6ng cta 4u trung ca song chanh uong
trong diéu kién mat do luan trung (P. similis)
lam thic &n khic nhau cho thay: Ty 1é séng cao
nhat sau 12 ngay tudi tai 16 thi nghiém MD3
(11,7 + 0,88%), tiép dén 1la MD2 (8,3 + 0,33%);
MD1 (4,0 + 0,01%). Ty 1é song thdp nhit & bé
uong c6 mat do luan trung 20 con/mL (3,7 +
0,33%), sai khac c6 ¥ nghia théng ké (P <0,05). Lo
thi nghiém déi chting khéng cho thiic #n, du
trung chét 100% sau 6 ngay thi nghiém (Bang 6).

Qua theo doi thi nghiém cho thay khi uong
céa song chanh giai doan dau (tit 0-12 ngay tudi)
dung thtic an 1a luln trung Proales similis véi
mat d6 10-15 con/mL cho ty 1& séng va sinh
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trudéng to6t hon so véi mat do 7 con/mL va 20
con/mL (P <0,05). Mat d6 luan trung 7 con/mL,
du trung ca it c hoi bat mdi. Véi mat do
>20 con/mL sé& dan dén hién tugng du moi cling
anh hudng xidu dén su sinh trudng & du trung
giai doan nay, khong nhiing vay con cho ty 1é
song thap va hé s6 phan dan cao.

4. KET LUAN VA DE XUAT
4.1. K&t luan

Trong 04 loai thiic &n tuci song (P. similis;
B. rotundiformis; B. plicatilis; Trochophore hau
C. gigas) st dung dé wong nudi 4u trang ci song
chanh (giai doan 0-12 ngay tu6i) cho thdy dung
luan trung siéu siéu nhé Proales similis (kich
thuée 60-80pm) lam thic an 14 phu hop nhat.

Khi st dung luan trung P. similis v6i mat
d6 10-15 con/mL uong nudi au trung ca song
chanh (0-12 ngay tudi) cho ty 1é s6ng tu 8,3-
11,67%, tang trudng vé chiéu dai (601,78-
603,56pm) va c6 hé s6 phan dan thap (4,4-8,8%).

4.2. Dé xuat

Nghién ctiu ndy mdéi chi st dung thtic 4n
don dé thit nghiém. Can thiét trién khai thém
nghién ctu st dung thic &n 14 két hop mot vai
loai thtic 4n tuoi séng khac. Mot s6 loai thic &n
dinh dudng cao (dac biét 1a Copepods nauplii)
ciing can thiét dugc tht nghiém nham dé xuit
thém coéng thiic thiic &n tuoi séng phu hdp
cho uong nudi 4u trung ca song chanh
(E. malabaricus) giai doan dau.

LOI CAM ON

Nhém tac gia xin chan thanh cam on Bo
Khoa hoc va Cong nghé; Vién nghién ctu Nubi
trong Thuy san 1 (B6 NN&PTNT) da tai tro
kinh phi (théng qua Nhiém vu “Khai thac va
phat gen ca song chanh
(Epinephelus malabaricus)”) va tao diéu kién co

R A
trién nguobn

s6 vat chit dé thuc hién nghién ctu nay.
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