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T O M TAT 

Nghien cuu duac thuc hien vai 3 nghiem thuc (10.20.30 con/l) vai muc tieu lim ra mat do ttang thich hgp cho du triing 
cd song ho (Epinephelus fitscoguttatus) ^ai dogn lit cd bot len ca huang Au tritng ca duac ucmg a mat dg 10 va 20 con/l 
dat tdc do sinh truang dgc trung (0,0684 vd 0.0678 %/ngay) cao han so v&i uang a mdt do 30 con/l (0,06 %/ngdy, P< 0,05). 
Tuang tu, cd dup'c uang a mgt dg 10 vd 20 con/l dat chiiu ddi cuoi (38.40 va 37.45 mm), cao han ddng ki a mat dg 30 
con/l (27,50 mm, P < 0,05). Ty 14 song cua au trung dat duac a mat dg uang 10, 20 con/l (5,31 vd 5,25%,) cao han ddng 
ke so vai mgt dg ucmg 30 con/l (3,27%: P < 0.05) Ket qud nghien ciru chi ra rdng. mat dg uang thich h(rp cho au triing 
cd song ho giai dogn tir cd bot ien cd huang Id 20 con/l nhdm ddm bdo toe do sinh truang. ty le song vd hieu qud kinh ti. 

Tir khoa: cd song ho, Epinephelus fitscogultalus. mat do uang. loc dg sinh trudng. ly li song 

ABSTRACT 

The study was carried out with three treatments (10. 20, 30 individual/1) in order to identify Ihe most suitable stocking 
density for tiger grouper larvae (Epinephelus fuscoguttatus) The fish reared at the densities of 10 and 20 individual/l 
gave specific growth rate (0.0684 and 0.0678 %/day). significantly higher than rearing at the density of 30 indtvidual/l 
(0.06 %/day: P < 0.05). Similarly, the fish larvae reared at the densities of 10 and 20 individual/l reached the final total 
length (38.40 and 37 45mm) considerably higher when reared at the density of 30 individual/l (27.50 mm: P < 0.05). The 
fish larvae reared at the densities of 10. 20 individual/l obtained Ihe survival rate (5.31 and 5.25%) substantially higher 
in comparison to the density of 30 individual/l (3 27%; P < 0.05) Results showed thai Ihe most appropriate density for 
rearing the tiger grouper from fiy to fingerling stage is 20 individual/l in order to optimize the growth, survival rate and 
economic efficiency. 

Keywords. Tiger grouper, Epinephelus fiiscoguttatus, stocking density, growth rale, survival rale 

I. DAT V A N o e 
Ca song h i (Epinephelus Juseoguttatus) phdn b l 

ChQ y iu d cdc viing bien Nam Trung Bp vd Nam Bp 
cua Viet Nam nhung r i t it khi trat gdp. Chiing sing d 
vung nudc nai cd dp sau tir 1 din 60 m va cd the bat 
gdp d vung cira sflng, nai cd dfi mgn thap (Heemstra 
& Randall. 1993). Cd song h i khflng nhu'ng cd tde 
dp sinh trudng nhanh, ky thudt nufii tht/ang phim 
dan gian md cdn ed khd nang khdng benh t i t vd dgc 
bifit cd gid t i kinh te eao (Afero vd cs, 2009) Vdi 
nhung uu diem ke tren, ca song ho da trd thdnh di i 

tudng nufii biln quan trpng ma cdc nudc trong khu 
vuc dang tap trung nghien cuu vd phat tnln thdnh 
di i tudng nudi chu li/c. Oe phdt then nufii ca song ho 
thi van de con giong chat luang dang Id mdt trd ngai 
Idn, khflng chi doi vdi nghe nufli ca bien ndi ehung va 
nudi cd song ho ndi rieng. Mdt trong nhu'ng khdu khd 
khdn nhit trong vific san xuat giong ea song ho ehinh 
Id vific iTO'ng eon giong glai doan tir ea bdt Ifin ca 
huang Ty Id sing vd t ic dfi sinh tardng cua ea song 
h i giai doan tir ed bpt len huang ehju dnh hudng 
eiia nhilu yiu t l nhu mdi tardng, thirc an va mdt dp 
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Mat dp uang dirdc xem Id mfit trong nhu-ng 
y iu t l quan trpng nhat trong nuoi trong thuy san 
do chiing dnh hudng tn/c tiep tdi smh trudng, ty lfi 
song, sue khde ciia cd, phuang phdp chdm sdc vd 
nang suSt thu hogch. Tang mfit dO thd se Idm tdng 
stress eho cd (Leatherland vd Cho, 1985),, Idm tang 
nhu cau ve ndng It/dng, gidm sinh trudng va khd 
ndng su dgng thirc an (Hengsaw^at vd es, 1997). Do 
dd, mfit dfi toi uu edn phai xdc dinh eho mi i loai va 
mfii giai dogn cOa l u triing cd d l cd th l qudn ly mfit 
each hifiu qud vd Idm t i l da nang suat vd lgi nhuan 
(Rowland vd cs, 2006), Nghien eiju ndy 6\tf?c thuc 
hifin d l tim ra mfit dp thich hp'p cho uang cd song 
ho giai dogn tir cd bfit len ed huang d l dem lgi hieu 
qua cao nhat. Ddy Id mflt khdu quan trpng trong vific 
hoan thifin quy trinh san xuat giong ca song ho. 

II. VAT LIEU VA PHlfaNG P H A P NGHIEN CU'U 

1. V| t l i |u nghien ciru 
DOI tupng nghifin ciru Id au trung cd song ho 

(Epinephelus fuscoguttatus) mdi nd (0 ngdy tuoi) 
vdi chieu ddi todn thdn trung binh: 2,49 ± 0,15 
mm (n = 30). Nguin ed thi nghifim dupc san xuat 
tai Trai thuc nghifim - Trung tdm Quoc gia Gilng 
hdi sdn miln Bdc - Vifin Nghien ciru Nudi trong 
thiiy san 1. Nguon nudc sir dyng cho thi nghiem 
duac bom tri,rc t i lp tir bi ln qua hfi thing lpc eat, 
sau dd xir IJ nudc bang chlorine 25 ppm trong 2 
ngay roi trung hda bang sodium thiosulphat vdi 

Ngjiy tudi 

t]^lfi trung hda la 1:1. 

2. B 6 tri thi nghiem 
Thi nghifim dup'c thuc hifin vdi 3 nghifim thi>c: 

10, 20 vd 30 con/l, mfii nghifim thi>c dupc l$p Igi 3 
l ln trong 9 b l composit cd th l tieh 450 l/bl, trong 
dilu kifin chilu sdng (16 gid sdng vd 8 gid tli). Thdi 
gian thi nghifim Id 40 ngdy, cde nghifim thirc flupc 
ti ln hdnh ciing Uidi di lm. 
- Nghifimthirc1:Au triing uang d mfit dp 10 con/l. 
- Nghifim thuc 2: Au tnJng uang d mat dp 20 con/l. 
- Nghifim thirc 3: Au triing uang d mfit dp 30 con/l. 

Chdm sdc vd qudn 1;̂ : giai doan dau sgc kh( 
nhe, ffilu chinh sgc khi tang dan tuy theo dp tuli 
ciia c^. Xl phdng 2 Idn/ngdy vdo 10 gid vd 17 gid 
bdt d iu tir ngdy thu 11. Trong giai dogn ddu (din 11 
ngay tuoi) khdng thay nude. Khi ca bat dau an lhi>c 
dn nhdn tgo thi thay 20 - 30% nirat^ngdy, thflng qua 
vific xi phdng day be bang vdi nhd, sau do cap nudc 
tir ti> vdo be uang dgt tdi mirc yeu cau. Mfit s l yiu 
to mfli trudng nude dutye kilm tra hang ngdy vdo 
6 vd 14 gid Duy tri mfit dfi tdo Isochrysis galbana 
vd Nannochloropsis oculata S^IO^ te bdo/ml trong 
be uang d l lam thirc an, mat dp tao 6UK?C xac djnh 
bing buong d im hing c lu. Luan triing vd artemia 
dudc dim vdo moi bull sdng vd dugc cudng hoa 
trude khi cho au triing an. Thirc an tong hgp difpc 
sir dgng cho thi nghifim Id Otohimi - Nhgt Ban. Qud 
trinh chdm sdc au triing cd dup-c the hifin chi tiet 
trong hinh 1. 

Hinh 1. Sa d^ cham sic in triing ci song ho 

3. Phuong phdp thu thdp vd xu> 1^ s6 li^u 
3.1. PhLFong phAp xdc dinh tdc tffi sinh truwig 

SCt dgng kinh hien vi quang hpc cd gan trdc vi thj 
kinh d l do ehilu ddi ciia l u triing ed, khi ca idn han 

sir dgng kinh phdng dgi de do ehilu ddi cua cd. Chilu 
ddi todn thdn dup'c tinh tir mifing ea din cull vdy dufii. 

T ic dp sinh trudng dgc tnjng ve ehilu ddi 
(SGRJ dup'c xde d|nh theo cfing thue: 
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SGR^ (%/ngdy) = 100 x (LnL,- LnL,)/ (T^-T,) 
Trong do: 
SGR|̂ : toe dfi tang trudng dgc trung ve chilu 

dai (%/ngay); 
L,: chilu ddi ciia ca d thdi dilm T, (mm); 
I-,: chieu dai cua cd d thdi diem T, (mm); 

3.2. Phuang phap xac dinh t^l^ sdng 
Ty le song dup'c xac djnh bdng each d im todn 

bp so ca tai thdi diem ket thiic thi nghiem vd tinh 
todn theo cdng thuc: 

S(%)=100xS( /So 
Trong dd: 
S: Ty le song cOa cd (%); 
SJ.: SO cd cdn tgi khi k i t thtic thi nghifim (con); 
S^: So ca ban dau (con). 

3.3. Phuang phap xac djnh m^t so yeu to moi tnrdng 
Cac Biong mfli tnidfng nudc nhu nhiet dp nudc, 

hdm luang oxy hda tan, pH (do 2 lan/ngay), ham 
iLPpng nita dang nitrit (N - NO^) vd amoniac (NH^) 
(do 2 lan tan) dirac kilm tra ^nh ky bang cdc dgng 
cu chuyen dung vd test thu (nhifit k l . test oxy, pH, 
test nitrit va test ammonium). Cdc thdng so mdi 
trudng nudc duge duy tri trong khodng Hiich hgp 
doi vdi sy sinh tnrdng vd phdt triln cua cd. 
3.4. Phuang phap xir ly so li$u 

Cdc so tieu sau khi thu ̂ p dirge phdn tieh bdng 
phep phdn tich phirang sai (ANOVA) mpt niidn to tren 
phan mem SPSS 16.0. Khi ed sy khde bifit giira cac gid 
tri trung binh v l d i t lu dai, t ic dd tdng trudr^ ddc trung 
vd ty Id song cua cdc nghifim thirc, phep kimi djnh 

S<H(L(%/iigay) 

Duncan's Test dugc sir dung d l xdc ̂ nh sy khac bifit 
cd ;y' nghTa thing kfi vdi mi>c y nghTa P < 0,05. Ti t cd 
cdc s6 lidu trong thi nghifim dugc trinh bdy dudi dgng 
Trung binh (niean) ± Dfi Ifich chudn (SD). 

ill. K^T QUA NGHIEN CIJU VA T H A O LUAN 

1. Mpt so y£u to mdi tripong trong qud trinh 
thi nghidm 

Nhin Chung, mpt so yeu to c^at lugng mfii 
trudng nudc ndm trong khoang ttiich hgp cho sinh 
trudng ciia du triing cd song ho trong suit thdi gian 
thi nghifim. Nhifit dp dao dpng tir 26 - 31'>C. dfi mdn 
tir 27 - 32%o, pH: tir 7,6 - 8,0; hdm lugng oxy hda 
tan: 4,5 - 5,5 mg/l; hdm lugng NH3 (< 0,01 mg/l) vd 
hdm iirgng NO/ (< 0,3 mg/I). 

2. Anh hudmg ciia mat dp uomg len toe do sinh 
tnrdmg cua Su triing ca song ho 

Ket qua nghifin cuu cho thay, mgt dp uang cd 
anh htfdng Idn den toe dp sinh trudng dgc trung 
ve chilu ddi todn than cua au triing ed song ho giai 
dogn tir bpt len huong. Trong dd, cd dugc nudi d 
mgt dfi 10 con/l cho toe dp sinh trudng dgc trung 
cao nhat (0,0684 ± 0,0006 %/ngdy), tiep theo Id 
uang d mgt dp 20 con/l (0,0678 ± 0,001 %/ngdy) 
vd thap nhdt d mat dp 30 eon/1 (0,06 ± 0.0014 %/ 
ngdy). Tuy nhien, khfing cd sy sai khac dang k l v l 
t ic dfi sinh trudng dae trung d mat dp 10 va 20 cor^ 
(P > 0,05) nhung cao hon dang k l so vdi nghifim 
thuc cdn lai 30 eonfl (P < 0,05, hinh 2). 

M ^ d? (con/l) 

Hinh 2. Anh huvng cua mat d9 inmg den toe d$ sinh tnrffng die tnmg cua In triing ca song lio giai doan 
tir ca l>ot len ca hinmg 

(Cdc ky tu chir cdi khac nhau tren cgl the hifn khac biet Ihong ke. P<0. OS) 

Tuang ty toe dfi sinh trudng ddc trung, mgt 
dfi uang cung anh hudng den ehieu ddi culi c^a 
l u trimg ed. Trong dd, cd dugc uang d mat dp 

10 con/l dgt chilu ddi Idn nhat (38,4 ± 2.45 mm), 
tiep theo Id d mfit dfi 20 con/l (37,45 ± 2,80 mm), tuy 
nhifin sy sai khde ve chieu ddi cuoi thi nghifim ciia 
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hai nghifim thdc ndy Id khfing cd y nghTa {P > 0,05) vd cao han dang k l so vdi nghifim thirc uang d mdt dfi 
30 con/l (27,50 ± 3.50 mm; P < 0,05, hinh 3). 

C1ti^idAi(uiin> 

M$t d$ (con/l) 

Hiah 3. Anh hirang cua m^t d^ irong dia ctaî u dai ci 
fCac ky tu chU cdi khac nhau iren c$l Ihi hifu sir sai *Adc co y nghla Ihong Ice. P<0.05) 

cua ci soag b6 

3. Anh hudng cua m^t d$ len ty l | song cua au 
triing giai doan tir cd bpt len ca huvng 

Ty lfi sing cOa au trOng cd song ho giai dogn 
tiF ed bpt len ed huang eung chju anh hudng Idn 
bdi mfit dfi uang. Sau 40 ngdy thi nghiem, cd dugc 
uang d mfit dfi 10 con/l dgt t^ Id song eao nhdt 

Ti'lesdng^) 

(5,31 ± 0,28%), t i lp theo Id cd dugc uang d mat 
dp 20 eon/I (5,25 ± 0,25%). Tuy nhien, sy sai khac 
v l t^ lfi song giu'a hai nghifim thdc ndy Id khfing 
cd y nghTa thing kfi (P > 0,05) vd eao han ddng k̂  
so vdi nghiem thirc edn Igi (3,27 ± 0,42%, 
P < 0,05, hinh 4). 

I • 6 
(Cdc ky tif khac nhau 

UiDh 4. Ty If sdng ci 
; cpt the hi^n sif sai khac ci 

1 cA song bh giai 
{r nghla ihong ke, P 

Gia tdng mdt dd uong trdn mflt dan vi difin tieh 
hay the tich ma van dam bdo toe dfi sinh trudng 
vd ty lfi sing cao cho d i i tugng nufli Id mpt trong 
nhirng dllm then chot de ndng cao ndng suat vd 
hifiu qud kinh t l trong nuoi trong thuy san (Canario 
vd cs, 1998; Johnston, 2000; Jorgensen vd cs, 1993; 
Papoutsoglou, 1998; Li vd es, 2012). Tuy nhifin, 
dilu nay lien quan mgt thilt d in nhieu van de nhu 
thilt ke hd thing nufli, ehe dp cho an, ky thudt chdm 
sdc, quan lif' mfii trudng va phdng tor djch bfinh (Ll 
vd cs, 2012). Tde dpng tieu cyc ciia vide gia tdng 
mdt dp nudi cd th l nhdn thay nhu bdt thudng ve 

do^n (tr c i b$t len ci liinnig d 3 mSt d$ umig 
< 0.05) 

tap tinh. sue khde vd cdc hogt ddng sinh ly cua cd, 
tir dd Idm cd d l b] stress, nhilm bfinh, sinh trudng 
chgm vd gia tang ty lfi chit (Jorgensen vd cs, 1993). 

Trong nghien eiru ndy, au triing cd song ho uang 
d glal dogn tCr cd bfit Ifin cd huang d mat dfi 10 vd 
20 eon/I eho toe dp sinh tm-dng ddc trung vd chilu 
ddi culi cao han so vdi mat dp 30 con/l Kit qua ndy 
phu hgp vdi k i t qua nghien eiru cua nhilu tdc giS 
trudc do trfin mfit s l lodi ea song khi cho rang gia 
tang mdt dfi nudi Idm gidm t ic dp sinh tnfdng ciia 
cd. Toe dfi sinh trudng chfim d 16 mgt dfi 30 con/l 
cd th l do sy cgnh tranh thire an, khfing gian song 
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chfit h^p, cd bi stress, chit lugng nudc suy giam... 
Ngodi ra, vific gia tdng mat dp nudi cdn Idm gidm 
hifiu qud sir dung thirc an, ham lugng mflt so loai 
hormone smh trudng, khd ndng tieu hda thirc an vd 
ty lfi dn m6i ciia cd (El-Sayed vd cs, 1995). 

Tuang tu toe dfi sinh trudng, d trong nghidn 
ciru hifin tgi, du triing cd song ho uang d mdt dfi 
10 vd 20 con/l eho ty lfi sing cao han so vdi mdt 
dp uang 30 con/l. K i t qua nay eung hodn todn phii 
hgp vdi nghien ciru anh hudng cOa mdt dfl Idn hifiu 
qud uang gilng trdn cd Takifugu mbripes cho thdy 
ugng d mgt dp thap cho t9 lfi song eua cd cao han 
(Tomonan Kotani vd cs, 2009). Nhilu nghifin ciru da 
chi ra rang, uang nudi cd d mat dp cao lam gia tdng 
lugng chat thdi, o nhiem mfii trudng, cd d l bj stress 
va nhilm bdnh (Li vd cs, 2012), hau qua lam giam t^ 
lfi song trong qua trinh uang (Papoutsoglou. 1998). 

IV. K £ T LUAN VA KI^N NGHj 

LKetlufln 
Au triing cd song ho uang d mdt dfl 10 vd 20 

con/l dgt t i c dfi sinh trudng dgc trung cao nhit 

(0.0684 vd 0,0678 %/ngdy), thip nhdt la mfit dp 
30 con/l (0,06%/ngdy). Tuang ty, ^u tnjng dugc 
uang d mfit dfi 10 vd 20 con/l dgt chilu ddi eu6i 
{38,40 vd 37,45 mm) eao han so vdi mdt dO uang 
30 eon/I (27.50 mm). 

TJ lfi sing ciia du trting d mfit dfi 10 vd 20 con/l 
(5,31 vd 5.25%) cao hun so vdi uang d mfit dfi 30 
con/l (3,27%). 

Nhu vdy, mgt dp uang 20 eon/I thda man cdc 
tifiu chl v l t ic dfi sinh trudng, t9 lfi sing vd difin tich 
uang nudi cho l u trung cd song ho giai dogn tCr cd 
bflt Idn ed huang. 

2. Kien nghj 
Cin nghifin ciru dnh hudng ciia mgt dp uang 

khde len toe dp sinh trudng vd ty le song eiia cd 
song ho giai dogn tir ed t}pt len cd huang trong 
ao dit. 

clin nghien ciru anh hudng eua mpt s l y iu 
t l mfli trudng nude nhu: nhiet dfi, dfi mgn, ch l dfi 
chieu sdng... nham tgo moi trudng thieh hpp eho 
uang nufli au triing cd song ho. 
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