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TOM TAT
Nghién ciru xdc dinh mdt dé nuéi phit hop cho cd mi lai (Epinephelus lanceolatus & x E. coioides Q)
giai doan giong nudi long bién - van dé hién con rat it thong tin. Thi nghiém 60 ngay tai Vinh Nha Trang, tinh
Khdnh Hoa dwoc bé tri hoan todan ngau nhién véi bon mdt do (25, 30, 35 va 45 con/m?), 4 lan lap (16 giai heGi
8 m?). Ca ban dau 12,23 + 0,72 g/con, dwoc cho an thirc dn vién cong nghiép (46% protein thé) dén no biéu
kién, 3 lan/ngay, khong phéan c& trong sudt thi nghiém. Sinh trueong cd thé giam tuyén tinh theo mdt dé (P <
0,001): khoi heong cudi & 25-35 con/m? (74,91-83,18 g/con) khong khdc biét nhung cao hon ¢6 y nghia so véi
45 con/m?* (56,22 g/con). Nguoc lai, ty I¢ song, hé s6 bién thién khéi lwong (CV,), hé s6 tiéu ton thirc én (FCR)
va sinh khoi thu hoach bién dong phi tuyén theo mdt dé (thanh ph&n bdc hai, P <0,006), voi cac diém 16i wu
héi tu trong khodng 29-35 con/m*. Mt d@¢ 30 con/m? cho ty Ié song cao nhdt (85,63%), dan cd dong déu nhdt
(CV,, = 18,02%) va FCR thdp nhat (2,18); mdt dé 35 con/m’ cho sinh khéi cao nhdt (2,16 kg/m?). Dang chii
¥, mdt dg thap nhat (25 con/m?) khéng toi wu: ty 1é song thap hon va phéin héa kich ¢& cao hon 30 con/m? (P
< 0,05). CV,, tuong quan nghich chat véi ty I¢ song, goi ¥ phdn héa kich ¢ la co ché trung gian gdy hao hut.
MGt @6 45 con/m? kém nhdt 6 moi chi tiéu (67,50%; 28,47%; 2,81), can thém 64,8% thitc an va gap 2,15 lan
$6 cd giong cho méi kg cd san xudt nhung khong tiang sinh khoi trén don vi thé tich. Khuyén nghi nudi & mdt
do 30-35 con/m?: chon =30 con/m? khi wu tién ty 1é séng, do déng déu va hiéu qua s dung thirc an, =35 con/
m? khi thé tich long la yéu t6 gidi han.
Tir khéa: Cd mii lai, Epinephelus lanceolatus x E. coioides, mdt do nudi, nudi long bién, do dong déu
kich co, hiéu qua sir dung thirc an.
ABSTRACT

This study determined the appropriate stocking density for juvenile hybrid grouper (Epinephelus lanceo-
latus & x E. coioides Q) reared in marine cages, for which information remains scarce. A 60-day trial in Nha
Trang Bay, Khanh Hoa province, followed a completely randomised design with four stocking densities (235,
30, 35 and 45 fish/m?) and four replicates each (16 net hapas of 8 m>). Fish (initial weight 12.23 £ (.72 g) were
fed a commercial pellet diet (46% crude protein) to apparent satiation three times daily and were not graded
throughout the trial. Individual growth declined linearly with density (P < 0.001): final weight at 25-35 fish/m?
(74.91-83.18 g/fish) did not differ among densities but was significantly higher than at 45 fish/m?> (56.22 g/fish).
In contrast, survival, coefficient of variation in body weight (CV ), feed conversion ratio (FCR) and harvested
biomass responded non-linearly to density (significant quadratic component, P <0.006), with optima converg-
ing within 29-35 fish/m?>. The 30 fish/m? treatment achieved the highest survival (85.63%), the most uniform
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population (CV,, = 18.02%) and the lowest FCR (2.18), whereas 35 fish/m? yielded the highest biomass (2.16
kg/m?). Notably, the lowest density (25 fish/m>) was not optimal, showing lower survival and greater size het-

erogeneity than 30 fish/m’ (P < 0.05). CV, was strongly negatively correlated with survival, suggesting that
size divergence mediates mortality. The highest density (45 fish/m3) performed worst for all traits (67.50%;
28.47%, 2.81), requiring 64.8% more feed and 2.15 times as many juveniles per kg of fish produced without

any gain in biomass per unit volume. Stocking at 30-35 fish/m? is therefore recommended: =30 fish/m> when

survival, size uniformity and feed efficiency are prioritised, and =35 fish/m* when cage volume is limiting.

Keywords: Hybrid grouper, Epinephelus lanceolatus X E. coioides, stocking density, marine cage culture,

size uniformity, feed utilisation.
I. PAT VAN PE

Nuoi c bién trong 10ng 1a mét trong nhing
linh vye ¢6 toc d6 ting trudng nhanh, déng vai
trd quan trong trong viéc md rong ngudn cung
thuc pham thuy san toan cau [1, 2]. Trong nhom
ca bién co gia tri cao, ca mu (ho Serranidae,
phan ho Epinephelinae) 1a dbi tugng chu luc
& khu vuc Péng Nam A nho gia ban cao va
thi truong ti€u thy 6n dinh [3]. Tuy nhién, hau
hét cac loai ca ma thuan c6 nhuge diém 4 sinh
truong cham, phan hoéa kich ¢ manh va man
cam vai dich bénh, lam tang chi phi va rii ro
san xuat [4].

bé khic phuc cac han ché trén, lai xa gilia
céc loai trong gidng Epinephelus da dugc ing
dung rong rai. Con lai gifta c& mu ngh¢ (£.
lanceolatus) & va ca mu den (E. coioides) 9
thé hién wu thé lai vé téc do sinh truong, kha
nang st dung thirc dn vién cong nghiép va stc
chéng chiu véi diéu kién nudi so voi cac loai
bd me [5, 6]. Tai Viét Nam, c4 mu lai da budc
dau duoc san xuét gidng nhan tao va dua vao
nudi thuong pham trong 1dng bién tai Khanh
Hoa va mét sé tinh ven bién. Tuy vay, quy trinh
k¥ thuat nuoi, dac biét 1a ¢ giai doan giéng moi
chuyén tir hé théng wong trong bo ra 16ng bién,
phan 16n van dya vao kinh nghiém chuyén doi
tir cac loai ca mu thuan [7].

Mat d6 nuéi 1a mot trong nhitng yéu t ki
thuat c6 anh hudéng manh nhét dén hiéu qua
nudi ca bién, vi nd ddng thoi chi phdi canh
tranh thtrc an, quan hé xa hdéi trong dan, mirc
d6 cang thang va diéu kién khong gian han ché
trong 16ng [8, 9]. O nhiéu loai ca bién, mat do
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vuot ngudng thich hop lam giam téc d9 sinh
truong, ting hé sd tiéu tén thirc an va giam ty
1¢ song thong qua cing thing dam dong man
tinh va canh tranh dinh dudng [10, 11]. Dang
luu y, mbi quan hé gitra mét do va hi€u qua
nudi khong nhat thiét 1a don diéu: & cac loai c6
tinh lanh tho va thit bac xa hoi rd, mat o qua
thip co thé tao diéu kién cho ca troi thiét 1ap
va bao vé vung bit mdi, 1am gia ting phan hoa
kich ¢&, trong khi mat d6 trung gian c6 thé gitip
giam tinh hung dit va giup dan cé tiép can thirc
dn dong déu hon [12, 13].

Pic diém nay co y nghia dic biét véi ca
mu, boi phan hoa kich ¢& trong dan 1a tién dé
truc tiép cta hién tuong in 1an nhau - nguyén
nhan hao hut chi yéu & giai doan giéng, phu
thudc chat vao ty 1€ chénh Iéch kich cd gilta
céc ca thé [14, 15]. Do d6, & ca mu giéng, mat
d6 nudi khong chi tac dong dén sinh truong ma
con tac dong dén ty 1& séng mot cach gian tiép
thong qua d6 dong déu ciia dan ca - mot co ché
thuong bi bo qua khi chi danh gia cac chi tiéu
sinh trudng trung binh.

Maic du anh hudng cua mat do nudi da duogce
nghién ctru & mot s6 loai ca mu thuan [16, 17]
va bude dau ¢ ca ma lai nudi trong bé hodc
hé thong tuan hoan [6, 18], théng tin dinh
lugng dbi v6i ca mu lai E. lanceolatus 3 x E.
coioides @ nudi trong 1ong bién van con rat han
ché. Pic biét, hau nhu chua ¢ nghién ctru nao
danh gia dong thoi sinh truong, do dong déu
dan ca, ty 1é séng va hiéu qua st dung thirc an
trong diéu kién nudi 16ng thyc té - noi ca khong
dugc phan ¢& va thic dn du khong thé thu hoi.
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Nghién ctru nay dugc thyc hién nhim xac dinh
anh huong ctia bén mat do nuéi (25, 30, 35 va
45 con/m*) dén céc chi tiéu néu trén ¢ c4 mu
lai giai doan gidng nudi trong 1dng bién, tir d6
dé xuat khoang mat d¢ nuéi phu hop lam co
s& hoan thién quy trinh nudi thuong pham dbi
tuong nay tai Khanh Hoa.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Thoi gian, dia diém va dbi twong
nghién ciru

Thi nghiém dugc thuc hién trong 60 ngay,
tir thang 9 dén thang 11 nam 2025, tai Tram
Nghién ciru Bién Pam Bay, Vinh Nha Trang,
tinh Khanh Hoa. D6i twong nghién ctu la
cd mi lai giéng - con lai gitta c4 ma nghé
(Epinephelus lanceolatus) & va ca mi den
(E. coioides) Q - c6 chiéu dai toan than 8,12 +
0,37 cm va khéi lugng than 12,23 £ 0,72 g/con
(Mean + SE, n =4 giai). Thi nghiém duoc thyuc
hién trong diéu kién anh sang ty nhién (khoang
12,5-13,0 gio sang/ngay).

Nghién ctu duogc thuc hién theo cac quy
dinh hién hanh vé cham séc va st dung dong
vat thuy san thi nghiém. Moi thao tac can do
déu duoc thuc hién dudi trang thai gdy mé
nham giam thiéu cang thang cho ca.

2. Ngudn c4 va thuin héa

C4 gibng duoc san xuit nhan tao tai Tram
Nghién ctru thir nghiém bién Dam Bay, Chi
nhanh Ven bién, diao Hon Tre, phuong Nha
Trang, tinh Khanh Hoa. C4 duoc van chuyén
ho tir tram ra bé nudi (khoang 700 m) va dugc
thuan hoa véi diéu kién nudi 10ng trong 2 tuan.
Trong thoi gian thuan héa, c4 dugc cho an cing
loai thirc @n cong nghiép st dung trong thi
nghiém véi tan suit 3 1an/ngdy nham loai trir
anh hudng cua tién sir dinh dudng va bao dam
ca da quen hoan toan voi thirc an vién trudc
khi b tri thi nghiém. Sau thudn hoa, cac cé thé
khoe manh, kich c& ddng déu, khong di hinh va
khong ¢ diu vét thuong ton duoc tuyén chon

dé b tri thi nghiém.

3. H¢ thong thi nghi¢m

Thi nghiém dugc tién hanh trong cac giai
lu6i (2 x 2 x 2 m; thé tich 8 m?*; mét ludi 1-2
cm) dat trong 16ng nudi trén bién (4 x 4 x 2 m;
32 m* mdi 16ng chtra 4 giai). Tong cong 16
giai dit trong 4 16ng dugc st dung; cac 10ng
duoc neo lién ké trong cung mot hé be, ¢ cung
d6 sau va cung ché d6 dong chay, do d6 céac
giai duge xem 1a ddng nhat vé diéu kién moi
truong. Giai ludi dugce vé sinh (chai sach sinh
vét bam) 7 ngay/lan va khong thay ludi trong
sudt thi nghiém.

4. Bo tri thi nghiém

Thi nghiém gdm 4 nghiém thirc mat do (25,
30, 35 va 45 con/m?), mdi nghiém thirc lap lai 4
lan, tong 16 giai (Bang 1). Mudi sau giai duoc
bd tri trong 4 16ng (4 giai/long); trong mdi 10ng,
bbn nghiém thirc duge gan vao bon giai biang
phuong phép rit thim ngau nhién, sao cho mdi
nghiém thtrc xuat hién diing mot 1an trong mdi
10ng (Long I: NT2-NT4-NT1-NT3;

Long II: NT1-NT3-NT4-NT2; Long III:
NT4-NT2-NT3-NT1; Lf”)ng IV: NT3-NT1-
NT2-NT4). Cach gén nay bao dam nghiém
thirc khong bi 1an véi 1dng: khong c6 nghiém
thirc ndo tap trung toan bo hodc phan 16n sb
lan lap vao mot 1ong riéng biét. Do bon 1ong
dugc neo lién ké trong cling mot hé be, & cing
d6 sau, cing ché do dong chay va khong khac
biét vé cac yéu té moi truong do duge (Bang
2), 16ng duoc xem 1a ddng nhat va khong duoc
dua vao mo hinh duéi dang yéu té khdi; sb
liéu duoc phan tich theo b tri hoan toan ngau
nhién (CRD). Cach phan tich mang tinh than
trong vi bién dong giita cac 1ong (néu c6) duoc
giit lai trong phuong sai sb thay vi dugc tach
riéng, do d6 khong 1am tang kha niang két luan
c6 khac biét gitra cac nghiém thirc. Giai la don
vi thi nghiém dgc 1ap va gia tri trung binh cua
mdi giai (n = 4/nghiém thirc) 1a don vi phan
tich théng keé.
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Cac mac mat do duoc lya chon trén co s&
khao sat thyuc tién: 25-35 con/m?® 1a dai mat
d6 phd bién dang duoc cac ho nudi ca ma tai
Khanh Hoa ap dung & giai doan giéng, con 45
con/m?* dai dién cho mirc mat d¢ cao ma nguoi
nudi thuong diy 1én nham t6i da hoa sé ca trén

mot don vi thé tich 10ng [7]. Ca khong duoc
phan ¢& trong sudt 60 ngay thi nghiém nhim
phan anh ding diéu kién san xuat phd bién va
cho phép danh gia tac dong thuc cua mat do
nuoi 1én muc phan hoa kich ¢ va hao hut cta
dan ca.

Bang 1. B6 tri nghiém thirc mat d nudi

Nghiém thirc M4t dd nudi (con/m?®) S6 ca/giai (con) M4t dd sinh khdi ban diu (kg/m?)

NT1 25 0,31
NT2 30 0,37
NT3 35 0,43
NT4 45 0,55

Ghi chii: Thé tich méi giai 8 m*. Mdt dp sinh khéi ban dau dwoc tinh tir khdi lwong thdan ban ddu 12,23 g/con. Mdt dg
duwoe duy tri trong sudt qud trinh thi nghiém, khong tién hanh phén &, san thia hay chuyén long.

5. Thirc dn va ché d9 cho idn

Nghién ctru st dung thic an vién cong
nghiép hdén hgp danh cho c4 mu (Cong ty
TNHH Uni-President, Viét Nam) c6 ham luong
protein thd 46%, lipid tho 10%, tro 17% va 4m
11% (theo cong bd cua nha san xuét), c¢& hat
2,0-6,7 mm. C& vién dugc ting dan theo ¢& ca
(2,0-2,2 mm trong 20 ngay dau; 4,3-4,7 mm
trong 20 ngay tiép theo; 6,3—6,7 mm trong 20
ngdy cudi), 4p dung ddng thoi va gidng nhau
cho tat ca cac nghiém thirc. Toan bo thi nghiém
st dung cung mot 16 san xuét, duoc bao quan
kho, thoang va tranh 4nh sang truc tiép.

Thirc an dwoc dinh ky bd sung ché phim
dinh dudng Prevensa Oli-Mos (MSD — Merck
Sharp & Dohme, M¥) chira beta-glucan va
vitamin E nham ting cudng stc dé khang va
hd trg dudng rudt cho ca, véi lidu 5 g/kg thirc
in, 3 ngay/lan theo khuyén céo cua nha san
xuat. Ché pham duoc ap dung dong nhit cho
tat ca cac nghiém thirc nén khong tao ra khac
biét giita cac nghiém thuc. Tuy vy, két qua cua
nghién ctru can dugc hiéu 13 gin véi quy trinh
¢6 bd sung ché phdm nay.

C4 dugc cho an dén muc no biéu kién &
timg bita, chia 1am 3 lan/ngay (07:00, 11:00
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va 16:00), théng nhét & tit ca cac nghiém thirc
[19, 20]: Dé han ché sai léch chu quan giita
ngudi quan sat, viéc nhan dinh diém nging cho
an (no biéu kién) trong sudt thi nghiém dugc
thuc hién boi cing mét nhoém ky thuat vién cb
dinh, phan cong luan phién ngau nhién gitta
cac giai & moi bira dn theo mot quy trinh thao
tac chuan thdng nhét (tbc do rai thirc an, thoi
gian quan sat 10—15 phat), ap dung dong nhat
cho toan bd 16 giai. Luong thtrc an du kién
hang ngay dugc udc tinh ban dau twong duong
5-7% khéi luong than va duoc ra soat 2 tuan/
lan theo sinh khéi udc tinh cua timg giai, song
lugng cap thyc té & mbi bira do tap tinh bat moi
ctia ca quyét dinh: thirc an duoc rai cham thanh
nhiéu dot nhé va ngimg cap khi ca giam rd
hodc ngimg bat moi (thudng sau 10—15 phat).
Do d6, tong luong thirc an cap trong ngay la
bién dap tng chir khong phai bién kiém soat;
cac nghiém thtc chi khac nhau vé mat do nuoi.
Khdi lugng thic dn cép cho ting giai & mdi
bita duoc can va ghi chép hing ngay.

Trong hé thdng 16ng ludi, thirc dn khong
duoc ca thu nhan khong thé thu hdi; do dé FI,
FR, FCR va PER trong nghién clru nay la cac
gi4 tri biéu kién, tinh trén lugng thirc dn cip.
Quy trinh cho an thu cong, rai cham va quan
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sat truc tiép dwoc ap dung thong nhit & moi
nghiém thtrc nham han ché thit thoat va bao
dam kha nang so sanh gitia cac nghiém thuec.
6. Chiim séc va quén 1y chit lwgng nuéc
Hing ngay ca dugc theo dbi hoat dong va
ste khoe; ca chét hodc yéu duoc thu vot va loai
bo khéi giai. Khi két thuc thi nghiém, toan b
cé trong timg giai dugc dém va can dé xac dinh
ty 1€ séng va sinh khdi thu hoach; hao hut cua
timg giai dugc xac dinh bang hiéu s6 giira sé ca
tha va s6 ca dém duoc khi két thuc thi nghiém.
Céc yéu t6 moi truong nude duge theo ddi
dinh ky 2 lan/ngay (07:00 va 15:00) dbi véi
nhiét d, pH va oxy hoa tan; 3 ngay/lan d6i v6i
d6 man, ham luong ammonia téng sb (TAN),
do trong va luu tdc nude, do & do sau 0,5 m

tai tAm mdi 10ng. Nhiét do, pH, oxy hoa tan
va d6 man duoc do bang thiét bi do da chi tiéu
Hanna HI98194 (Hanna Instruments, USA);
TAN duoc xac dinh bﬁng Hanna HI96715
(Hanna Instruments, USA); d6 trong do bang
dia Secchi; luu téc nude do bang may Lutron
YK-2004FC (Lutron, Pai Loan). Sy khac biét
giita cac 16ng ddi voi timg yéu td moi truong
dugc kiém dinh bang phan tich phuong sai mot
yéu t6 (16ng 13 yéu t6 phan loai, a = 0,05) trén
sO liéu quan tric theo thoi gian. Két qua cho
thiy tat ca cac yéu to déu nam trong pham vi
thich hop voi ca ma va khong khac biét c6 y
nghia giita cac 1ong (P > 0,05 v6i moi yéu t6).
Bang 2 trinh bay gia tri trung binh va khoang
dao dong chung ctia toan h¢ thong thi nghiém.

Bang 2. Cac yéu té mdi trwong nwée trong qua trinh thi nghi¢m

Yéu té Trung binh £+ SD Khoédng dao dong
Nhiét d6 (°C) 28,2+1,18 25,8-30,5

Do man (%o) 32,7+1,15 30,0 - 35,0

pH 7,9+0,15 7,6 - 8,1

Oxy hoa tan (mg/L) 5,5+£0,22 5,0-6,0
TAN (mg/L) 0,24 + 0,09 0,10-0,52

Do trong (cm) 58,0 £ 8,5 40,0 — 78,0
Luu tdc nudc (m/gidy) 0,51 + 0,06 0,38 — 0,66

Ghi chit: Khéng phdt hién khdc biét c6 y nghia giita 4 long doi véi timg yéu t6 (one-way ANOVA, P> 0,05; s6 liéu kiém

dinh khéng trinh bay do khéng phdi la bién dép vimg chinh ciia nghién ciru).

7. Thu thap va tinh tosn s6 li¢u

Trude mbi 1an can do, ca duge nglmg cho an
24 gio va duoc gdy mé bang 2-phenoxyethanol
& ndng @6 500 mg/L. Chiéu dai toan than (TL)
duoc do bang thudce do ¢4 (chinh xac 1 mm) va
khéi lwong than (BW) duoc cin bang can dién
ttr (chinh xac 0,1 g). Luc bat dau thi nghiém, 30
c4 thé/giai dugce do ngiu nhién nham x4c nhan
s ddng nhat vé kich ¢& giita cac nghiém thuc
trude khi b tri (Bang 3, Ly, W1); s6 liéu cé thé
& thoi diém nay chi dugc luu trir & dang gia tri
tong hop (Mean + SE) cho muc dich kiém dinh
ddng nhat ban dau, khong duoc luwu trit day du

0 dang ca thé dé tinh hé sb bién thién riéng cho
ting giai. Lic két thuc, toan bo ca trong mdi
giai dugc dém va can tong khdi luong, dong
thoi 50 ca thé/giai duoc do chiéu dai va khéi
luong ca thé dé tinh hé sb bién thién va hé sd
diéu kién & thoi diém thu hoach.

Cac chi tiéu duoc tinh theo cac cong thire
sau (t = 60 ngay; W tinh theo khdi lwong tuoi;
thirc an tinh theo dang nguyén trang):

Tbc d6 sinh truong dic trung theo chiéu
dai: SGR, (%/ngay) = (InL; - InL;)/t x 100

Téc @6 sinh truong dic trung theo khdi
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luong: SGR,, (%/ngay) = (InW; - InW,)/t x
100

Tang chiéu dai: LG (cm) = L, - Ly; Tang
khéi luong: WG (g/con) = W, - W,

Hé sb bién thién hay hé s phan dan chiéu
dai va khéi lugng (tinh tir s6 liéu ca thé trong
tung giai): CV, (%) = (SD,/Mean,) x 100;
CV,, (%) =(SD,/Mean_) x 100

Hé sb didu kién: K (g/cm?) = 100 x W/L3

Sinh khdi thu hoach:

BM (kg/m?®) = (W, x N»)/(1.000 x V)

Ty 1¢ song: SR (%) = (N»/N;) x 100

Luong thuc an st dung: FI (g/con) = TF/
[(N; + N3)/2], trong d6 TF 1a tong khéi luong
thirc an cip cho giai trong toan ky (g).

Ty 18 cho in hang ngay: FR (%BW/ngay) =
FI/[t x (W1 + W3)/2] x 100

Hé 6 tidu tén thire an biéu kién: FCR = FI/
WG

Hiéu qua sir dung protein: PER = WG/(FI x
P), v6i P=0,46 1a ty 1€ protein tho trong thirc an.

Do c4 chét khong dugc can, FCR dugc tinh
trén tang khéi lugng cua sé ca con lai dén cudi
thi nghiém, trong khi luong thirc 4n di tiéu ton
cho nhiing ca thé bi hao hut van duoc tinh vao
tong lwong thic dn cp. Cach tinh nay mang
tinh than trong (thién vé danh gia FCR cao hon
thue té) va duoc ap dung théng nhét cho moi
nghiém thire. S6 ca binh quan trong ky duoc
ldy bang (N; + N;)/2, twong tmg gia dinh hao
hut phan b déu theo thoi gian.

Pé danh gia hidu qua & mirc quan dan, hé
s tiéu ton thirc dn quan dan (eFCR) dugc tinh
bang ty so giita tong lwong thirc dn cip cho giai
va mirc tang sinh khdi thyc cia giai [(N; x W)
- (N; x Wy)]; s6 ca giéng cin cho 1 kg ca san
xut duoc tinh bang N; chia cho mirc ting sinh
khéi thuc (kg). Chi phi thirc dn cho mdi kg c4
tang thém dugc udc tinh tir eFCR va gid thirc
an thuc té (34.500 dong/kg).

92 o TRUONG DAI HOC NHA TRANG

8. Xir Iy théng ké

S6 liéu duwoc kiém tra phan phdi chuin
(Shapiro-Wilk) va dong nhdt phwong sai
(Levene): Két qua cho thdy tit ca cac bién dap
g déu théa méan gia dinh phan phdi chuin va
ddng nhét phuong sai (Shapiro-Wilk va Levene,
P > 0,05), ngoai trir ty 1& sdng (SR) c6 phuong
sai chua dong nhat gifta cac nghiém thirc trudc
chuyén ddi (Levene, P < 0,05); do d6 SR duoc
chuyén doi arcsine cin béc hai trudc khi phan
tich ANOVA va dat dong nhat phuong sai sau
chuyén d6i (P > 0,05). Ty 1é séng duoc chuyén
dbi arcsine can bac hai trudc phén tich va dugc
trinh bay & dang gdc (%); phan tich trén sb liéu
chua chuyén d6i cho két luan tuong tw. Anh
hudng ctia mat d6 nudi duoc dénh gia bang phan
tich phuong sai mot yéu té (one-way ANOVA).
Khi ANOVA c6 y nghia, phép kiém dinh Tukey
HSD duogc dung dé so sanh giita cac nghiém
thitc & muc P < 0,05. Pon vi phan tich la gia
tri trung binh cia mdi giai (n = 4). Long khong
duoc dua vao mé hinh dudi dang yéu td khdi
(xem Muc I1.4). Két qua duoc trinh bay dudi
dang Mean =+ SE.

Do cac muc mét d trong thi nghiém khong
cach déu nhau (25, 30, 35 va 45 con/m®), khong
thé sir dung bo hé s6 contrast da thire truc giao
chuén. Vi vay, dang dap ting theo mat d¢ duoc
phéan ra thanh thanh phan tuyén tinh va thanh
phén bac hai bang cac contrast tryc giao dugc
xay dung truc tiép trén gia tri mat do thuc (tryc
giao hoa Gram—Schmidt), va duoc kiém dinh
trén nén phuong sai sai s6 cia md hinh ANOVA
(F, ,,)- Khi thanh phan béc hai c6 § nghia (P <
0,0’5), quan h¢ gitra mat d¢ nudi (x, con/m?) va
chi tiéu dap tmg (y) duoc moé ta bang hdi quy
da thuc bac hai (y = a + bx + ¢x?) va gia tri mat
d6 t6i uu duoc xac dinh tai diém cyc tri (x,,
= —b/2c). Khi thanh phén béac hai khong c6 y
nghia, mé hinh dugc rat vé dang tuyén tinh (y
= a + bx). Cac md hinh hdi quy duoc ude luong
trén s6 liéu cua tung giai (n = 16).
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Méi lién hé gitra d6 dong déu dan ca va ty
1¢ sdng dugc danh gia bing hé sb twong quan
Pearson trén sb liéu cua 16 giai. Do ca hai chi
tiéu déu chju anh hudng cua mat do nudi, twong
quan nay duoc dién giai nhu bang chimg hd trg
gia thuyét, khong phai bang chimg nhan qua.
Céac phan tich dugc thyc hién trén SPSS 26.0
vaR4.3.2.

III. KET QUA VA THAO LUAN

1. Két qua

1.1. Sinh trwéng va sinh khéi

Cé ban dau ¢ cac nghiém thirc dong nhét vé
chiéu dai va khéi luong (P > 0,05; Bang 3). Sau
60 ngay nudi, ca mu lai dat khéi lugng 56,22—
83,18 g/con, trong tmg mirc ting 4,6-6,8 1an so
v6i ban dau.

Mat d6 nudi anh huéng rd rét dén sinh trudng
ctia ¢4 (P < 0,002 v&i tat ca cac chi tiéu sinh
truedng). Ca nudi 6 mat do 25, 30 va 35 con/m?
¢6 chiéu dai cudi (14,93-15,68 cm), khdi luong
cubi (74,91 - 83,18 g/con), ting khdi lugng
(62,68 - 70,95 g/con) va tdc do sinh truong dic
trung (3,02 - 3,19 %/ngay) khong khac biét co

¥ nghia thong ké, nhung déu cao hon c6 y nghia
so voi ca nudi & mat do 45 con/m?® (13,82 cm;
56,22 g/con; 43,99 g/con; 2,54 %/ngay) (Tukey
HSD, P < 0,05). So véi mat do 30 con/m?, ca
nudi & 45 con/m? ¢6 khéi lugng cudi thip hon
28,5% va SGR,, thip hon 18,1%.

Phén ri dang d4p tng cho thiy cac chi tiéu
sinh truéng giam theo xu hudéng tuyén tinh
trong khoang mat do nghién ciru (thanh phan
tuyén tinh P < 0,001), trong khi thanh phan béac
hai khong c6 y nghia (W,: P = 0,280; SGR: P =
0,171) (Bang 6).

Khac véi cac chi tiéu sinh truong ca thé,
sinh khéi thu hoach (BM) bién dong phi tuyén
theo mét d6 nudi (thanh phan bac hai P = 0,002;
thanh phan tuyén tinh P = 0,984): BM ting tir
1,65 kg/m* & mat do 25 con/m® 1én cyc dai 2,16
kg/m?® & 35 con/m?, sau d6 giam xubng 1,72 kg/
m?3 & 45 con/m® (P =0,014). Do hao hut tich Iy
khéac nhau gira cac nghiém thirc, mat d¢ ca thyc
té cudi ky chi con 19,9; 25,7; 28,8 va 30,4 con/
m? twong g voi cac nghiém thire 25, 30, 35 va
45 con/m® (Bang 3).

Biang 3. Cic chi tiéu sinh truwéng va sinh khéi ctia ca mu lai theo mat d9 nudi sau 60 ngay

Chi tiéu 25 con/m? 30 con/m? 35 con/m? 45 con/m? P
L; (cm) 8,12+0,37 §,12+037 8,12+0,37 8,12+£0,37 > 0,05
W; (g/con) 12,23 £0,72 12,23+0,72 12,23+£0,72 12,23 +£0,72 > 0,05
L, (cm) 15,68 £0,29° 1541+0,27° 14,93 +0,23> 13,82 +0,24° 0,002
W, (g/con) 83,18 £3,96> 78,66+3,29® 7491 +3,77° 56,22 +3,34*° <0,001
LG (cm) 7,56 £029* 729+027° 6,81 +0,23° 5,70 £ 0,24° 0,002
WG (g/con) 70,95 +£3,96° 66,43 £3,29° 62,68 +3,77° 43,99+3,34*° <0,001
SGR, (%/ngay) 1,10 +0,03* 1,07+0,03* 1,01 +0,03° 0,89 + 0,032 0,002
SGRy, (%/ngay) 3,19+£0,08 3,10£0,07° 3,02+ 0,08" 2,54+0,100  <0,001
BM (kg/m?) 1,65+0,05* 2,02+0,09® 2,16+0,12° 1,72+ 0,14 0,014
Mait dd cudi (con/m?)* 19,9 25,7 28,8 30,4 —

Ghi chii: Ly, Ly - chiéu dai toan than ban ddu va két thiic; Wy, Wy - khoi heong than ban déu va két thic; LG, WG - mikc
tang chiéu dai va tang khoi lwong; SGR,, SGR,, - téc dg sinh trieong ddc trung theo chiéu dai va khéi heong; BM - sinh

khéi ca thu hoach. S6 liéu trinh bay dwéi dang Mean + SE (n = 4 giai/nghiém thirc). Trong cing mét hang, cdc gid tri
mang chir cdi khdc nhau thé hién khdc biét ¢o y nghia thong ké (Tukey HSD, P < 0,05). () Tinh tir s6 cé con lai cudi thi

nghiém, khéng phan tich thong ké.
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1.2. D} dong déu, hé s6 diéu kign va 1y I¢ song

Mat d6 nudi anh huong co y nghia dén
d6 dong déu cua dan ca (P < 0,001; Bang 4).
Dap tmg ciia hé s bién thién co dang chit U:
CV,, dat gid tri thip nhat & mat do 30 con/m’®
(18,02%), thap hon c6 y nghia so v&i cd mat
do 25 con/m? (23,11%) va 35 con/m? (24,08%),
trong khi mat d¢ 45 con/m? cho CV, cao nhét
(28,47%) (P < 0,05). Xu hudng tuong ty duoc
ghi nhan véi CV, (7,26% ¢ 30 con/m’ so véi
13,96% & 45 con/m?®). Ca thanh phan tuyén tinh
(P < 0,001) va thanh phan bac hai (P = 0,006)
cia CV,, theo mat do déu c6 ¥ nghia théng k&,
khang dinh dang dap tng phi tuyén.

Hé s6 diéu kién K dao dong trong khoang
hep (2,12-2,25 g/cm®); mac du ANOVA phat
hién khac biét (P = 0,024), sai khac chi xuit
hién giita nghiém thirc 35 con/m* (cao nhit)

va 45 con/m? (thap nhat), con cac nghiém thirc
khac khong khéac biét, cho thiy thé trang ca
duogc duy tri twong dbi 6n dinh & moi mat do.

Ty 18 séng bién dong phi tuyén rd rét theo
mat d§ nudi (P < 0,001; thanh phﬁn bac hai
P < 0,001), dat cao nhit & mat d6 30 con/m?
(85,63%), tiép theo 1a 35 con/m?® (82,23%) va
25 con/m?® (79,50%), va thap nhit & 45 con/m?
(67,50%). Pang luu v, ty 18 sbng ¢ mat do thap
nhit (25 con/m?) thap hon ¢6 ¥ nghia so vai 30
con/m?® (P < 0,05), tirc mat d6 thap nhat khong
cho ty 1& sdng cao nhat.

Hé s6 bién thién khdi lugng (CV,) ¢6 trong
quan nghich chat véi ty 1€ song trén 16 giai thi
nghiém (r =—0,792; P <0,001): cac giai c6 dan
ca phan hoa kich c& manh ciing 1a cac giai co
hao hut cao nht.

Bang 4. Do dong deéu, hé so dieu kién va ty 1€ song ctia ca mu lai theo mat d§ nudi sau 60 ngay

Chi tiéu 25 con/m? 30 con/m? 35 con/m? 45 con/m? P
CV, (%) 9,08 £ 0,46% 7,26 £ 0,63° 10,05 £+ 0,40° 13,96 £ 0,75¢ < 0,001
CV,, (%) 23,11 £0,81° 18,02 + 1,202 24,08 £ 0,61° 28,47 +£1,10° < 0,001
K (g/cm?3) 2,16 £ 0,02 2,15 £ 0,042 2,25+0,01° 2,12 +0,03* 0,024
SR (%) 79,50 + 1,29° 85,63 £ 0,88¢ 82,23 + 1,06 67,50 £+ 1,472 < 0,001

Ghi chii: CV,, CV,,- hé 56 bién thién chiéu dai va khoi luong; K - hé s diéu kién; SR - ty ¢ song cudi thi nghiém. S6 liéu
trinh bay dudi dang Mean + SE (n = 4 giai/nghiém thirc). Trong ciing mét hang, cdc gid tri mang chit cdi khdc nhau thé

hién khdc biét c6 Y nghia thong ké (Tukey HSD, P < 0,05).

1.3. Hiéu qua svwr dung thirc an

Luong thirc an st dung (FI, g/con) khong
khac biét c6 y nghia gitta cac nghiém thic (P
=0,092), song phan tich xu huéng cho thay FI
giam tuyén tinh theo mat d6 nudi (P = 0,019;
thanh phan béac hai P = 0,955): tir 162,0 g/con
o mat do 25 con/m? xuéng 123,5 g/con & 45
con/m?® (Bang 5). Ty 1¢ cho 4n hing ngay (FR,
%BW/ngay) dao dong trong khoang hep 5,31—
5,99% va khong khac biét gitta cac nghi€ém
thie (P = 0,083), v6i xu hudng ting tuyén tinh
0 muc tiém cén y nghia (P = 0,060). Nhu vay,
ca nudi & mat do cao an it hon vé lugng tuyét
db6i trén mdi ca thé nhung khong an it hon khi
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tinh tuong ddi theo khéi lwong than.

Hé sd tiéu ton thirc dn khac biét rd rét gitra
cac nghiém thuac (P < 0,001): FCR ¢ cac mat
do6 25, 30 va 35 con/m?® khong khac biét (2,18—
2,34), trong khi mat d6 45 con/m? c6 FCR cao
nhit (2,81), ting 28,9% so voi mat do 30 con/
m?. Hiéu qua sir dung protein bién dong theo
chiéu nguoc lai, cao nhét & 30 con/m? (1,00)
va thip nhét & 45 con/m?® (0,78) (P < 0,001).
Dap tig ctia FCR theo mat d6 c6 ca thanh phan
tuyén tinh (P < 0,001) va thanh phan bac hai (P
<0,001) c6 y nghia, voi gid tri cyc tiéu udc tinh
6 29,2 con/m? (Bang 6).
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Bang 5. Hiéu qua sir dung thirc éin bieu kién cia ca mu lai giong theo mat d§ nudi sau 60 ngay

Chi tiéu 25 con/m? 30 con/m? 35 con/m? 45 con/m? (anl(:\la) i éIll) tinh)
FI (g/con) 162,0£8,19 1450£935 1473+£11,10 123,5+9,72 0,092 0,019
FR (%BW/ngay)  5,65+0,08 5,31+£0,17 5,60+0,19 5,99+0,19 0,083 0,060
FCR 229+0,03  2,18+0,05  2,34+0,04 2,81+£0,04*° <0,001 <0,001
PER 0,95+0,01°® 1,00£0,02° 093+0,02° 0,78+0,01* <0,001 <0,001

Ghi chii: FI - heong thire an sir dung; FR - 1y Ié cho an hing ngay; FCR - hé 56 tiéu ton thire dn biéu kién; PER - hiéu qud sir
dung protein biéu kién. S6 liéu trinh bay dudi dang Mean + SE (n = 4 giai/nghiém thirc). Trong cing mgt hang, cdc gid tri
mang chit cdi khdc nhau thé hién khdc biét c6 y nghia thong ké (Tukey HSD, P < 0,05).

1.4. Dang dap vrng theo mdt dp nuoi va mdt
d¢ nudi phu hop

Phan tich hoi quy trén sé liéu cia 16 giai
(Bang 6) cho thiy hai nhém dap tng khac biét
vé ban chat. Nhom thtr nhat gdm céc chi tiéu sinh
truong ca thé (Wa, SGRW) glam tuyén tinh theo
mat d6 nudi, khong ¢ diém tdi uu noi tai trong
khoang mat d6 nghién ctru. Theo mé hinh tuyén
tinh, mdi don vi ting mat do (1 con/m?) 1am giam
W, 1 36 g/conva SGR, 0,033 %/ngay. Nhom thir
ha1 gdém SR, FCR, CV,, va BM c¢¢ thanh phan
bac hai co y nghla (P< O ,006), tirc dap tng phi
tuyén voi diém t6i vu ndi tai: SR cuc dai ¢ 31,7
con/m?, FCR cuc tiéu & 29,2 con/m?, CV,, cuc

tiéu & 30,2 con/m® va BM cuc dai & 35,3 con/m’.

Nhu véy, cac diém tdi wu ctia bon chi tiéu dap
{mg phi tuyén hoi tu trong khoang 29-35 con/m?,
trong d6 cac chi tiéu lién quan dén chat luong dan
ca (ty 18 séng, do dong déu, FCR) dat toi uru & can
dudi (29-32 con/m?), con chi ti€u san lugng trén
don vi thé tich (BM) dat tdi wu & can trén (=35
con/m?®). Can luu ¥ mé hinh bac hai nay chi giai
thich dugc 60,1% bién dong cua CV,, va 57,6%
bién dong cua BM, do d6 cac gia tri t01 uu cua hai
chi tiéu nay mang tinh tham khao, Nguoc lai, mo
hinh cho ty 18 séng va FCR ¢6 miic giai thich cao
(cung c6 R?=0,897; Bang 6).

Béng 6. Hoi quy dap ng ciia cac chi tiéu chinh theo mét dd nudi & ca mu lai giéng (n = 16 giai)

Chi tiéu (y) Mc"h';ﬁ‘h « P Il:ll;(t)g%,tz:)l:ll;m3) P(bicl) P(bic2) R M*-;tcfl‘l-’/;‘l’:)“’“
W, (g/con) Tuyéntinh y=119,02—-1,356x  <0,001 0280 0,698 Khongcé diem
toi uu

SGRy, (%/  Tuyéntinh y=4,077-0,0331x <0,001 0,171 0,703 Khong c6 diém

ngay) toi uu

SR (%) Bachai  y=-12,78+6,1309x <0,001 <0,001 0,897 31,7 (cuc dai)
—0,09669x>

CV, (%)  Bachai  y=53,68-2,1626x <0,00 0,006 0,601 30,2 (cuc tiéu)
+0,03579x

FCR Bachai  y=4218-0,1364x  <0,001 <0,001 0,897 29,2 (cuc tiéu)

+0,00234x?

BM (kg/m*®) Béc hai
—0,00475x>

y=-3,775+ 0,3357x

0,984 0,002 0,576 35,3 (cuc dai)

Ghi chii: P (béc 1) va P (bdc 2) la mike Y nghia ciia thanh phan tuyén tinh va thanh phan béc hai, dwoc phdn ra bang contrast
true giao xdy dyng trén cdac mirc mdt do khong cach déu va kiém dinh trén phuong sai sai $6 ciia mé hinh ANOVA (F, ). Mo
hinh bdc hai dwoc hea chon khi thanh phan bdc hai ¢6 y nghia (P < 0,05); mdt d¢ t6i wu diroe xdc dinh tai diém cue tri (—b/2c).

R? 1 hé 56 xdc dinh ciia mé hinh duogc chon, tinh trén sé lidu ciia tung giai.
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1.5. Chi tiéu hiéu qué 6 mikc quan dan

Do hao hut khac nhau gilta cac nghiém
thirc, hiéu qua ky thuat & mic quan dan phan
hoa manh hon nhiéu so v6i hidu qua & mirc ca
thé (Bang 7). Mirc tang sinh khdi thyc dat cao
nhét & cac mat do 30 va 35 con/m? (1,65-1,73
kg/m?) va thap nhat & 45 con/m? (1,16 kg/m®).

He¢ s6 tiéu t6n thirc dn quan dan (eFCR) ¢ mat
d6 45 con/m? (4,02) cao hon 64,8% so vdi mat
do 30 con/m® (2,44), tuong ung chi phi thic
in cho mdi kg cé ting thém cao hon khoang
54.500 dong. Pong thoi, dé san xuit duogc 1
kg c4, nghiém thirc 45 con/m* can 38,9 con
gidng, gap 2,15 1an so v6i nghiém thirc 30 con/
m? (18,1 con).

Bang 7. Mot so chi tiéu hiéu qua ¢ mirc quan dan ciia ca mu lai giong theo mét do nuoi

Chi tiéu 25 con/m* 30 con/m* 35 con/m* 45 con/m?
Téng thirc in cap (kg/giai) 29,1 32,3 37,6 37,2
Ting sinh khoi thye (kg/m?) 1,35 1,65 1,73 1,16
eFCR 2,70 2,44 2,72 4,02
Chi phi thirc in (1.000 dong/kg c4 ting thém) 93,2 84,2 93,8 138,7
S6 c4 gibng can cho 1 kg c4 san xuit (con) 18,6 18,1 20,3 38,9

Ghi chii: Cdc chi tiéu duwoc tinh tiv gid tri trung binh ciia tirng nghiém thirc nén khéng phan tich thong ké. eFCR - hé s6

tiéu ton thirc dn quan dan (tong thire an cdp/mire ting sinh khoi thue ciia giai). Chi phi thitc dn dwoc tinh theo gid mua

thee 1é 34.500 dong/kg tai thoi diém nghién ciru. Chi phi con giong khéng dwoc quy doi thanh tién do cd mii lai méi buée

dau duoc san xuat tai Viét Nam, chua c6 murc gid thi truong on dinh.

2. Thao ludn

2.1. Sinh truéng va co so cua ddp vng theo
mdt dp nuoi

C4 mu lai trong nghién clru nay ting tur
12,23 g/con 1én 56,22—-83,18 g/con sau 60 ngay,
tuong tmg SGR, 2,54-3,19 %/ngay. Mtrc sinh
truong ndy nam O phan trén cua dai gia tri
thudong duoc cong bd cho ca ma gidng nudi
16ng, pht hop véi cac ghi nhan vé wu thé lai cia
con lai giita cac loai trong giéng Epinephelus
[5, 6], va cho thdy con lai E. lanceolatus & x
E. coioides 9 thich nghi t6t véi diéu kién nuoi
16ng bién tai Khanh Hoa ciing nhu vai thire dn
vién cong nghiép.

Sinh truong ca thé giam tuyén tinh theo
mat do nuoi, phu hop véi quy luat chung ¢ cé
bién nudi 16ng [8, 10]; xu hudng tuong tu di
dugc ghi nhan ¢ cd chim vay vang giai doan
gidng [21]. Tuy nhién, diém can nhdn manh
1a mtrc giam nay khong ddng déu vé mit sinh
hoc: trong khoang 25-35 con/m?, khéc biét vé
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khéi lwong cudi (74,91-83,18 g/con) khong dat
y nghia thong keé, trong khi ¢ 45 con/m* khi
lwong cudi giam dot ngdt 28,5% so vai 30 con/
m?. Piéu nay cho thay ca mu lai ¢6 kha ning
chiu dung kha tdt trong dai mat d¢ trung binh,
va tac dong tic ché chi trd nén rd rét khi mat do
vuot mot ngudng nhat dinh - trong nghién ctru
nay nam giita 35 va 45 con/m®.

Mot diém quan trong ddi véi viée gidi thich
co ché 1a cac yéu té moi truong nude duy tri
trong pham vi thuan 1oi trong sudt thi nghiém
(oxy hoa tan 5,0-6,0 mg/L; TAN <0,52 mg/L;
lru tée 0,38-0,66 m/gidy; Bang 2) va khong
khac biét giita cac 10ng. Pang luu y, luu tde
nuée tai khu vuc nghién ctru twong ddi cao
(0,38-0,66 m/gidy) 1a mot diéu kién thuan loi
cia Tram Dam Bay, hd tro trao ddi nude va
oxy hoa tan hiéu qua ngay ca & mat do sinh
khdi cao nhat. Do do, khoang mat d¢ khuyén
nghi trong nghién ciru ndy can duogc hiéu la ap
dung trong diéu kién luu toc twong tu. Vi sinh
khéi téi da chi khoang 2,2 kg/m? va ché d¢ trao
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d6i nudc lién tuc ctia hé thong 10ng bién, kha
ning suy giam chét luong nuée do mat do 1a
rat thip. Do d0, su suy giam sinh truong ¢ mat
d6 cao trong nghién ctru nay khé co thé quy
cho nguyén nhan mdi truong, ma nhidu kha
ning lién quan dén cac co ché hanh vi - sinh 1y:
canh tranh thirc 4n gia ting, tan suit twong tic
xa hoi cao, va cang thang dam déng man tinh
lam chuyén hudng ning lugng tir ting trudng
sang duy tri va tng ph6 cang thang [6, 9, 11].
Két qua FR khong giam (tham chi ¢6 xu hudng
tang nhe) & mét d cao trong khi sinh trudéng
giam rd (muc 1.3) 1a bang ching gian tiép ting
ho giai thich nay: c4 & mat d6 cao khong thiéu
co hoi bat mdi twong dbi, nhung chuyén hoa
thirc n thanh sinh khéi kém hiéu qua hon.

2.2. D dong déu dan cd, thé trang va ty
1¢ song

Phat hién dang cha y nhat ciia nghién ctru 1a
ty 1& séng va do dong déu dan ca khong dat toi
uu 6 mat do thép nhét, ma & mat do trung gian.
Cu thé, mat do 25 con/m?® cho ty 1€ séng thép
hon (79,50% so v6i 85,63%) va CV, cao hon
(23,11% so v6i 18,02%) so voi mat do 30 con/
m? (P < 0,05), du ca & 25 con/m? sinh trudng
nhanh nhat. Ca Cv, vatyle sdng déu c6 thanh
phan bac hai co y nghia v6i diém t6i wu hoi tu
quanh 30-32 con/m* (Bang 6). Kiéu dap ung
t6i wu & mat do trung gian nay ciing timg duoc
ghi nhan khi wong mot sb loai ca bién & trong
nudc [22].

Dang dap tng phi tuyén nay cé thé dugc
giai thich bang dic diém tap tinh cta cd mu.
La loai sdng day, an tri va c6 tinh lanh tho, ca
mu dé hinh thanh tht bac x3 hoi trong dan; o
mat do thap, khong gian du thira cho phép céac
ca thé troi thiét 1ap va bao vé ving bat moi uu
thé, dan dén phan phéi thire an khong dong déu
va lam gia tang phan hoa kich ¢& trong dan [12,
13, 23]. Khi mat d6 ting Ién muc trung gian,
tan sudt gap gd cao lam giam kha nang duy
tri 1anh tho va giam tinh hung dit cta cac ca

thé trdi, ddng thoi hidu tmg kich thich bat moi
xa hoi gitp dan cé tiép can thirc dn dong déu
hon - két qua 1a CV thap nhét va ty 1¢ séng cao
nhat [13, 22]. O mat d6 qué cao (45 con/m?),
canh tranh thirc an va cing thiang dam dong tré
thanh yéu t6 chi phdi, 1am ca sinh truong, do
ddng déu va ty 18 song déu x4u di.

MGéi lién hé giita phan hoa kich ¢& va hao
hut duge thé hién qua tuong quan nghich chat
gitta CV vaty ¢ song trén 16 giai thi nghiém
(r=-0,792; muc 1.2). Quy luét tuong ty cling
dugc ghi nhan ¢ ca hong My giai doan giéng
khi thay d6i ché do cho an, trong d6 dan ca
ddng déu hon di kém ty 18 séng cao hon [24]. O
ca mu gidng, hién tugng an 1dn nhau phy thude
tryc tiép vao ty 1& chénh léch kich c& giita ca
thé 16n va ca thé nho trong dan, va viéc phan c&
dinh ky dugc xem 14 bién phap co ban dé han
ché hao hyt [14, 15, 25]. Trong nghién ciru nay,
ca khong dugc phan ¢& nham phan anh diéu
kién san xuat phd bién. Do d6, khoang mat do
gitip duy tri dan ca dong déu nhat (30 con/m®)
dong thoi 1a khoang mét do cho ty 1& séng cao
nhat 1a mot két qua nhat quan vé mat logic sinh
hoc. Tuy vay, can nhan manh r?mg docaCV,
va ty 1¢ sdng déu chiu anh huong cua mat do
nuoi, va do nghién ctru khong ghi nhan riéng
nguyén nhan ting trudng hop hao hut, tuong
quan nay chi 14 bang chimg hd tro gia thuyét
rang sy phan hoa kich ¢& c6 thé 1a mot trong
nhiing nguyén nhan gay hao hut, chua phai
bang ching nhan qua.

Hé sb diéu kién duy tri trong khoang hep
2,12-2.25 g/cm® & moi mat dj, cho théy ca
khong bi suy giam thé trang 15 rét ké ca & mat
d6 cao nhat. Diéu nay goi ¥ rang anh hudng
cua mat d6 trong khoang nghién ctru tac dong
chu yéu Ién tdc do tich lity sinh khéi va cau tric
kich c& cta dan, chtr khong phai 1€n tinh trang
dinh dudng cua timg ca thé séng sot - mot quan
sat nhat quan voi viée chat lugng nude khong
bi suy giam. O chiéu ngugc lai, diéu kién uong
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nudi khong phi hop kéo dai co thé tac dong
tiéu cuc dén chat lwong dan ca giéng, nhu d
dugc ghi nhan qua ty 1¢ di hinh & cac trai san
Xuét giéng c4 bién tai Khanh Hoa [26].

2.3. Hiéu qua sw dung thirc an

Hé sb tiéu ton thirc an trong nghién ctru nay
(2,18-2,81) cao hon cac gia tri thuong duoc
cong bd cho ca mia nudi trong hé théng bé hodc
tuan hoan [17]. Su khac biét nay chii yéu mang
tinh phuong phap va can duoc can nhic ky
ludng: (i) trong hé thong 16ng ludi, phan thic
an khong dugc ca thu nhan tréi ra khoi giai va
khong thé thu hoi, nén toan b lugng thirc dn
cép, bao gdm ca phan that thoat, déu duoc tinh
vao FCR; (ii) FCR duoc tinh trén ting khdi
luong ciia s6 ca con sdng, trong khi thire an da
tiéu tdn cho céc ca thé bi hao hut van duge tinh
vao tir sd. Vi véy, cac gia tri FCR ¢ day chi nén
dung dé so sanh giita cdc nghiém thic trong
cung nghién ctru, khong nén ddi chiéu truc tiép
v6i cac nghién ciru trong hé théng kin.

Diéu quan trong 1a ca hai ngudn sai léch
trén déu tac dong theo hudng an toan di véi
két luan chinh. O mat do thap, sd ca tranh mdi
trong cting mot thé tich it hon nén xac suét thirc
an tréi khéi giai ma khong dugc thu nhan co
xu huéng cao hon, tirc FCR & mat do thap co
kha ning bi danh gia xau hon thyc té. Do do,
viéc FCR & mat do 45 con/m?® van cao hon 1o
rét (2,81 so voi 2,18-2,34) 1a mot két luan co
co s6, khong phai hé qua cua sai Iéch phuong
phap.

Co ché lam FCR x4u di & mat do cao duge
lam 5 khi xem xét dong thoi FI va FR. Lugng
thirc an tuyét dbi trén mdi ca thé giam tuyén
tinh theo mét d6 (P = 0,019), phu hop véi canh
tranh thirc an gia tang [19]. Tuy nhién, ty 1¢
cho an hing ngay tinh theo khdi luong than lai
khong giam ma c6 xu hudng tang nhe (5,31%
0 30 con/m?® so véi 5,99% & 45 con/m3; P =
0,060). Nghia 13, ca & mat d6 cao van thu nhan
thirc an & mirc twong ddi cao so véi khdi luong
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co thé nhung chuyén hoéa thanh sinh khéi kém
hon - pht hop véi gia thuyét chi phi nang luong
cho hoat dong va (g ph6 cing thing ting lén
& mat do cao [6, 9]. Can luu y rang PER trong
nghién ctru nay la ham nghich ddo cua FCR
(PER = 1/(FCR x 0,46)) vi ham lugng protein
thirc an khong doi giita cac nghiém thirc, do
d6 PER khong cung cép thong tin doc 1ap ma
chi trinh bay két qua trén thang quy doi theo
protein dé thuan tién so sanh véi cac nghién
ctru khac.

2.4. Y nghia ky thugt va kinh té

Khi tong hop cac chi tiéu, két qua nghién
ctru chi ra rang mat do 30-35 con/m?® (twong
tmg 0,37-0,43 kg/m® sinh khéi ban dau) la
khoang phu hop cho nudi ca mu lai gidng trong
16ng bién. Bén trong khoang nay, ngudi nudi
6 thé lya chon theo wu tién: mat do khoang
30 con/m? cho ty 1¢ séng cao nhat, dan ca dong
déu nhit va FCR thap nhét, phu hop khi muc
tiéu 1a san xudt ca giong 16n chat lugng cao dé
chuyén sang giai doan nu6i thuong pham hoic
dé ban gidong. Mat do khoang 35 con/m? cho
sinh khdi trén don vi thé tich cao nhat, phu hop
khi thé tich 16ng 13 yéu t6 gi6i han. Khoang mat
d6 nay ciing can duoc xem xét ciing vi ché do
cho an, vi hai yéu t6 k¥ thuat nay tac dong dong
thoi 1én két qua wong ca mi gibng [27].

Nguoc lai, viéc tding mat do 1€n 45 con/m?
khong mang lai 1oi ich nao: sinh khi thu hoach
(1,72 kg/m?) tham chi thip hon so v&i 35 con/
m? (2,16 kg/m?), trong khi chi phi gia tdng & ca
hai dau vao chinh. Uéc tinh & mirc trung binh
nghiém thic (Bang 7), dé san xut 1 kg ca,
nghiém thirc 45 con/m? tiéu t6n thic an nhiéu
hon 64,8% (eFCR 4,02 so véi 2,44, tuong (rng
khoang 138.700 ddng so véi 84.200 dong chi
phi thirc in) va can sb c4 gidng gap 2,15 14n so
voi nghiém thirc 30 con/m*. Ngoai ra, dan ca
phén héa kich ¢& manh hon (CV , 28,47%) s&
lam tang chi phi phan c& va giam gia tri thuong
pham & cac giai doan sau. Do ¢4 ma lai méi
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bude dau duge san xuét tai Viét Nam va chua
¢6 muc gia con gidng, gia ca thuong pham 6n
dinh, cac udc tinh trén chi dugc trinh bay &
dang chi ti€u k¥ thuat - kinh té bo phén va can
dugc kiém ching bang phan tich hidu qua kinh
té ddy du ¢ quy mo san xuat trong cac nghién
ctru tiép theo.

Mot ham y thyc tién khac dén tir dién bién
mat do trong ky nuéi: do hao hyt cao, mat do
thyc t& & nghiém thic 45 con/m® giam tir 45
Xuéng 30,4 con/m? vao cudi thi nghiém, tc
dan ca da ty san thua thong qua hao hut d¢é tién
vé viing mat do t6i uu, nhung bang cai gia 1a
mat 32,5% s6 ca tha. Pay 1a 1ap luan tryc quan
dé khuyén nghi nguoi nudi khong tha day roi
trong chd vao hao hut ty nhié€n, ma nén tha o
mat do pht hop ngay tir dau.

2.5. Han ché ciia nghién ciru

Midc du nghién ctru da xac dinh duoc
khoang mat do thich hop cho wong nuéi ca mu
lai giai doan chuyén tiép tir dat lién ra bién,
mdt sd han ché can duoc thira nhan. Thir nhdt,
cac mirc mat do khong cach déu nhau (25, 30,
35, 45 con/m?), thiéu mirc 40 con/m?, nén ving
chuyén tiép 35-45 con/m? chua duoc 1y mau;
gia tri t8i wu tir md hinh bac hai (29,2-35,3 con/
m®) can hiéu nhu mot khoang, do d6 két luan
duoc phat biéu ¢ dang khoang 30-35 con/m?.
Thit hai, do thé tich giai c6 dinh (8 m?), mat do
ddng bién hoan toan véi kich ¢& dan ca trong
moi don vi thi nghiém; anh hudng cua mat do
va kich ¢& dan khong thé tach roi, nén cac dién
giai vé tap tinh can dwoc hiéu trong gidi han
nay. Thir ba, nghién ctru chi ghi nhan tong hao
hut cudi ky, khong theo ngay va khong phan
dinh nguyén nhan, nén gia thuyét vé vai tro
ctia hién tuong an 1an nhau chi dua trén twong
quan gitta CVW va ty 18 séng, chua duoc kiém
chung truc tiép. Viée nay ciing budc ding sd
ca binh quan (N;+N,)/2 khi tinh FI, gia dinh
hao huyt phan bd déu; néu hao hut tap trung o
giai doan sau, FI & mat d6 cao co thé bi danh

gi4 thap hon thuc té. Thir fir, do s6 liéu ca thé
lac bt dau chi dugc luu & dang tong hop (Muc
7) phuc vu kiém dinh déng nhat ban dau, hé sb
bién thién tai t = 0 (CV,,, CV,,) khong duoc
tinh riéng cho tung giai, nén nghién ctru chi
so sanh duoc mic phan hoa kich ¢& cudi ky
ma chua dinh lugng dugc muc gia ting (ACV)
trong subt qua trinh nuéi. Tuy nhién, do ca
duoc ldy tir mot mé gidng duy nhat da tuyén
chon dong déu, khdi lugng/chiéu dai ban dau
khong khac biét gita cac nghiém thuc (P >
0,05; Bang 3), va cac giai dugc phan bd hoan
toan ngau nhién, sy khac biét CV rd rét quan
sat duoc ¢ cudi ky (18,02-28,47%) nhiéu kha
nang phan anh phan hoa phat sinh do méat d
hon 1a khac biét sin c6. Cac nghién ctru tiép
theo nén luu day dua sé liéu ca thé tir thoi diém
tha dé tinh truc tiép ACV. Thit nam, yéu t6
mdi truong dugc do tai tim 16ng chir khong
trong ting giai, nén khong loai trir hoan toan
kha nang ton tai vi méi truong khéc biét & cac
giai mat do cao. Tuy nhién, véi luu toe nudc
0,38-0,66 m/gidy va sinh khdi toi da ~2,2 kg/
m?, kha ning nay dugc danh gia thip. Thit sdu,
cac giai dat lién ké trong cing 10ng voi mit
ludi twong ddi 16n (1-2 cm) cho phép ca & cac
giai ké can nhan biét nhau qua tin hiu thi giac/
hoa hoc, ¢6 thé lam giam phan nao sy khac biét
thuc gilta cac nghiém thirc hodc tao thém bién
dong khong kiém soat. Nghién ctru hién tai
chua tach bach duoc anh huéng nay; thiét ké
tiép theo ¢ thé dat cac mirc mat do & cac léng
cach xa nhau hon dé kiém chung. Cudi cing,
nghién ctru thyc hién trong 60 ngay véi cd ca
12-83 g, trong mot mua vu (thang 9—-11, nhiét
d6 25,8-30,5°C); két qua can dugc kiém ching
cho ¢ ca 16n hon, thoi gian nudi dai hon va
diéu kién mua vu khac.
IV. KET LUAN VA KIEN NGHI

1. Két ludn

Mat d6 nudi anh huéng c6 y nghia dén hiéu
qua nudi ca mu lai giai doan gidng trong 1ong
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bién theo hai dang dap tng khac nhau: sinh
truong ca thé giam tuyén tinh theo mat do,
trong khi ty 16 sdng, d6 ddng déu, hé s tiéu ton
thirc an va sinh khi thu hoach bién dong phi
tuyén véi cac diém toi wru hoi ty trong khodng
29-35 con/m*. Mét d 30 con/m? cho ty 1& séng
cao nhat (85,63%), dan ca dong déu nhat (CV,
= 18,02%) va FCR thap nhét (2,18). Mat do 35
con/m? cho sinh khéi thu hoach cao nhit (2,16
kg/m?). Pang luu y, mat do thap nhat (25 con/
m?) khong cho két qua t6t nhat, véi ty 1& séng
thap hon va mirc phan héa kich ¢& cao hon so
véi 30 con/m3. O mat do 45 con/m?, tit ca céac
chi tiéu déu kém nhAt: W, giam 28,5%, FCR
tang 28,9% va SR giam 18,1 diém phan trim
so vo1 mat do 30 con/m?; déng thoi can nhiéu
hon 64,8% luong thirc an va gip 2,15 1an sb c4
gidng cho mdi kg ca san xuét, trong khi sinh
khéi trén don vi thé tich 16ng khong ting.

Trén co s& d6, mat d¢ 30-35 con/m? (tuong
g 0,37-0,43 kg/m? sinh khdi ban dau) duoc
xac dinh la phu hop cho nu6i ca mu lai giai
doan gidng (12-83 g/con) trong 10ng bién tai
Khanh Hoa.

2. Kién nghi

Ap dung mat d6 30-35 con/m? cho nudi ca
mu lai gidng trong 1dng bién — chon can dudi
(=30 con/m*) khi uu tién ty 18 sdng, do dong
déu va hiéu qua st dung thtc an, can trén (=35
con/m?®) khi thé tich 1ng 1a yéu t6 gi6i han -
va khong tha ¢ mirc 45 con/m?® vi lam gidm ro

TAI LIEU THAM KHAO

hiéu qua k¥ thuat ma khong ting san lugng.
Khuyén nghi nay dugc dwa ra trong diéu kién
lru toe nude twong dbi cao (0,38-0,66 m/gidy)
tai khu vye nghién curu; 6 cac vung nudi ¢o6 luu
toc thap hon, ngudng mat do phi hop co thé
can duoc diéu chinh giam dé bao dam trao ddi
nude va oxy hoa tan dy du trong 1ong.

Céc nghién ciru tiép theo nén bd tri cac mirc
mat do day hon trong khoang 30—45 con/m?* dé
xac dinh chinh x4c ngudng chuyén tiép. Pong
thoi, can tién hanh ghi chép hao hut theo ngay
va nguyén nhan hao hut, xac dinh hé s6 bién
thién ban dau cung phan b tan sd kich cd,
két hop danh gia ché d6 phan ¢ dinh ky va
hiéu qua kinh té & quy mé san xuat nham kiém
chtng co ché da dugc dé xuit va mo rong két
qua cho céc cd ca va mua vu khac.
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