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TOM TAT

Cd su dat (Protonibea diacanthus) la mét lodi cd bién c6 gid tri kinh té cao va cho thdy tiém nang
phat trién nghé nudi tai Viét Nam. Tuy nhién, anh hwong cua cdac yéu 16 sinh thai, dac biét la d6 man, dén
sinh truomg, ty 1é song va hiéu quad sir dung thire an ciia lodi cd nay trong giai doan giong van chwa diroc
lam sang t6. Nghién ciru nay dwoc thue hién nham danh gid anh hwdng ciia do man lén két qud wong cd si
dat giai doan giong. Thi nghiém mét nhén t6 dwoc thiét ké theo kiéu ngdu nhién hoan toan véi nam mirc
dé man dwoc thir nghiém gom 10%o, 15%o, 20%o, 25%o0 va 30%o. Cd con, ¢é kich thuéc ban dau la 3,29 +
0,03 cm va 0,62 + 0,07 g/con, dwoc bé tri wong trong cdc bé composite 100 lit véi mat do 1 con/lit. Méi
nghiém thire dwoc thie hién véi 3 lan Idp trong thoi gian 28 ngay. Sinh trudng, sinh khoi, 1y 1é song va hiéu
qua sir dung thire an ciia cd dwge danh gid va so sanh gitka cdc nghiém thire. Két qua cho thdy cdc chi tiéu
nghién ciru dat gid tri cao nhdt 6 cac mirc d6 man 25 - 30%o trong khi két qua thap nhdt thé hién ¢ nghiém
thite 10%o (p < 0,05). So véi nghiém thirc d6 man 10%o, toc do tang trieong (SGR), sinh khoi (BM), ty 1é
song (SR) va hé s6 chuyén doi thirc an (FCR) ciia cd & dé man 25 - 30%o cao hon lan luot 8,30 - 9,13%,
28,8 - 33,4%, 13,6 - 16,4% va 14,5 - 16,0%. Khong co sw khac biét dang ké gitta cdc chi tiéu danh gia
két qua giita hai mirc dj mdn 25%o va 30%o cho thdy ddy la khoang d¢ man thich hop cho wong giong cd
su dat. Nhw vdy, nghién cieu dd cung cdp nhitng thong tin c6 gid tri vé tac dong ciia do man doi véi cd si
dat, gép phan ndang cao két qua wong va xdy dung hoan thién quy trinh cong nghé san xudt giong lodi cd
6 gid tri kinh té nay.

Tir khéa: Protonibea diacanthus, dg man, ting truong, ty 1é song, hiéu qua sir dung thicc an.
ABSTRACT

The blackspotted croaker (Protonibea diacanthus) is a marine fish species with high economic value
and aquaculture potential in Vietnam. However, the effects of ecological factors, especially salinity, on
growth, survival rate, and feed utilization efficiency of this species during the juvenile stage have not been
elucidated. This study was conducted to evaluate the influence of salinity on the rearing performance
of blackspotted croaker juveniles. A single-factor experiment was designed in a completely randomized
manner with five tested salinity levels: 10%o, 15%o, 20%o, 25%o, and 30%o. Juvenile fish, with an initial size
0f 3.29 + 0.03 cm and 0.62 £ 0.07 g/fish, were stocked in 100-liter composite tanks at a density of 1 fish/
liter. Each treatment was performed with three replicates for 28 days. Growth, biomass, survival rate, and
feed utilization efficiency of the fish were assessed and compared among treatments. The results showed
that these parameters were highest at salinity levels of 25 - 30%o, while the lowest performance was
observed in the 10%o treatment (p < 0,05). Compared to the 10%o salinity treatment, the specific growth
rate (SGR), biomass (BM), survival rate (SR), and feed conversion ratio (FCR) of fish at 25 - 30%o salinity
treatments improved by 8.30 - 9.13%, 28.8 - 33.4%, 13.6 - 16.4%, and 14.5 - 16.0%, respectively. No
significant differences of evaluated parameters were found between the 25%o and 30%o salinity treatments,
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indicating that this salinity range is suitable for rearing blackspotted croaker juveniles. Thus, this study

provided valuable information on the impact of salinity on blackspotted croaker, contributing to improving

rearing performance and developing a complete technology for seed production of this economically

important fish species.

Keywords: Protonibea diacanthus, salinity, growth, survival rate, feed utilization efficiency.

I. PAT VAN PE

Ca su dat (Protonibea diacanthus) thudc
ho c4 1u du Sciaenidae 1a mot loai ca bién ndi
tiéng voi gid tri kinh té cao va dugc ua chudng
trén thi truong trong nuoc cling nhu quoc té.
Day la mot dbi tuong tiém ning cho nudi trong
thity san do c6 téc do sinh trudng nhanh, kha
nang thich nghi cao trong diéu kién nudi, ciing
v6i gia tri thuong mai hap dan [19]. Bén canh
gia tri 1am thyc pham, bong hoi ciia ca su dat
con duoc tng dung rong rii trong y hoc dé san
xuét cac loai chi ty tiéu sinh hoc va hd trg téng
cuong suc khoe [8, 25]. Tuy nhlen nhu cau
thi truong gia tang trong khi ngudn cung cap
con giong va ca thuorng pham han ché da tac
dong tiéu cuc dén ngudn loi ty nhién coa loai
nay, dac biét khi st dung cac bién phap khai
thac khong bén viing [25]. Nhén thirc duge vén
dé nay, mot s6 qudc gia nhu Trung Qudc, Pai
Loan, Han Quéc, Viét Nam va Nhat Ban da va
dang quan tim nghién ctru san xuat giéng nhan
tao loai ca su dat, va da dat duoc mot sd thanh
cong budc dau [25]. Tai Viét Nam, cac nghién
ctru lién quan bit dau tir nam 2008 théng qua
du 4n nhap cong nghé va nudi thuong pham
cé su dat trong 10ng tai Quang Ninh [5]. Tuy
nhién, cho dén nay van chua co nghién ctru
nao day di vé k¥ thuat san xuat giéng va nudi
thuong pham loai ¢4 nay dugc hoan thién va
cong bd. Hon nira, cac yéu té moi truong, dic
biét 1a 0 man, anh hudng dén qua trinh sinh
truong va phat trién cua ca giéng van chua
duoc lam sang t6. Chinh vi vay, viéc nghién
ctru cac chi tiéu ky thudt va méi truong dong
vai trd quan trong trong nd luc xay du’ng va
hoan thién quy trinh cong nghe san xudt giong
lodi ¢ nay, qua d6, gop phan giam ap luc khai
théc Ién nguon lgi ca ty nhién, cung cép nguon
gidng On dinh, chét luong va phat trién hiéu
qua, bén ving nghé nu01 c4 su dat ¢ nudc ta.

Do man la mot yeu td sinh thai quan trong
trong nudi trong thuy san, anh huong dén sy
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phan b, kha nang diéu hoa ap suat tham thau,
hi€u quéa str dung thirc an, tdng truong, ty 1€
song va stc khoe ctia ca [6]. Tuy nhién, kha
ning thich nghi véi do man thé hién sy khac
biét dang ké giita cac loai, giai doan phat trién,
thanh phan mubi trong méi trudng ciing nhu
diéu kién nuéi [12, 13]. D6 min tdi wu cho sy
phat trién cua ca giai doan gidng thuong thap
hon d6 min cua nude bién, dao dong tu 10 -
25%o [16, 23]. O nhiéu loai c4 nudc ngot va ca
di cu, giai doan phoi va ca con rat nhay cam véi
d6 man cao, trong khi giai doan truong thanh
¢6 kha nang thich nghi tt hon véi méi trudng
nudc 1o hoac nude man [6, 13]. Su bién dong
cua d6 man ciing c6 tac dong tiéu cyc lén su
phat trién, ting truong va kha ning sinh san
cua ca [9]. Viéc xac dinh anh hudng cua d6 mén
dbi VOI tung loai Va giai doan phat trién cu thé
1a rat can thiét dé t6i vu hoa hiéu qua wong nudi
[7]. Mac du ca su dat 1a mot d01 tuong nudi diy
trién vong, cac nghién clru vé anh hudng cua
d6 man lén loai c4 nay van con rat han ché, gay
khé khin trong viéc xac dinh hé thong va ving
nudi phu hop. Nghién ciru nay nham danh gia
tac dong cua cac mirc do man khac nhau (10 -
30%o) 1én tang truong, ty 1& song va hiéu qua sir
dung thirc an cua céa su dat giai doan gidng. Gia
thuyet duoc dat ra la cac muic man s€ tac dong
khac nhau dén cac chi tiéu trén va s& co mirc
man toi vu cho sy phét trién cia ca. Két qua
nghién ctru s& cung cap thong tin quan trong dé
cai thién hiéu qua uong giong, hoan thién quy
trinh san xuat giéng va phat trién nghé nudi ca
st dat & nudc ta.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. B6 tri thi nghiém
Thi nghiém dugc tién hanh trong hé thong
15 bé composite (hinh try tron, day non), mdi
bé 6 thé tich 100 L, nhim danh gia anh hudng
cua 5 nghiém thtrc d6 man khac nhau (10, 15,
20, 25 va 30%o) 1én sinh trudng, ty 1¢ song va
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higu qua st dung thirc 4n cua ca su dét giai
doan giong. Mdi nghiém thuc dugc lap lai 3
lan va cac be thi nghiém dugc bd tri theo kiéu
hoan toan ngiu nhién, trong thoi gian 28 ngay,
cu thé nhu sau:

Nghiém thtc 1: Ca dugc uwong ¢ d6 man 10%e.

Nghiém thirc 2: Ca dugc uwong ¢ d6 méan 15%eo.

Nghiém thirc 3: Ca dugc uwong & d6 méan 20%eo.

Nghiém thtc 4: Ca dugc wong & dd man 25%eo.

Nghiém thtre 5: C4 dugc wong ¢ d6 man 30%e.

Nudc bién ty nhién, da qua xtr 1y theo cac
quy trinh thong dung, c6 do man 30%o duoc
sir dung 1am ngudn nudc cho nghiém thirc co
d6 min cao nhat (30%o). Dbi véi cac nghiém
thirc ¢6 d6 man thap hon (10, 15, 20 va 25%o),
nude bién tu nhién duoc pha loang voi nude
ngot (nudc may sinh hoat) da qua xu ly loai
b6 chlorine theo ty 1& thich hop dé dat dugc do
man mong mudn. Ty 1¢ pha lodng dugc tinh
toan dya trén cong thic sau [2]:

VimxS nm+V nnxS nn=(V_nm-+
V_nn) x S mt

Trong d6: V_nm 1a thé tich nuéc man (L),
S nm la d0 man cta nudc mén (30%o), V_nn
1a thé tich nuéce ngot (L), S_nn la d6 man cia
nuée ngot (0%o), S_mt 1a dd min mong mudn
cua nghiém thure (%o).

Sau khi tinh toan ty 1& pha loang, nudc bién
va nude ngot duoc bom vao cac bé thi nghiém
theo thé tich tinh toén, tron déu va kiém tra do
min bang khuc xa ké (Atago, Nhat Ban) dé dam
bao dat gi4 tri d6 man theo thiét ké cua timg
nghiém thuc trudce khi bo tri ca thi nghiém. Ca
duge thuan hoa do man trong ndm ngay, voi
muc giam 2 - 4%o/ngay tuy tung nghiém thuc,
trude khi bat dau tinh thoi gian thi nghiém.

Nghién ctru dugc thuc hién tai Trai san Xuét
gidng ca bién Puong Pé, thanh phd Nha Trang,
tinh Khanh Hoa. Ca sii dat gidng, kich ¢ ban
dau 3,29 + 0,03 cm, 0,62 = 0,05 g/con, téng
cong 1.500 c6 ngudn gde tir sinh san nhan tao
va dugc bd tri ngiu nhién vao cac nghiém thirc
thi nghiém. C4 giéng dam bao khoe manh, vén
dong linh hoat, mau sdc tu nhién, khong co
biéu hién bénh. C4 dugc wong véi mat do 1
con/L, tuong duong 100 con/bé.

Cé duoc cho an bang thirc dn cong nghiép,
nhan hi¢u NRD (INVE, Thai Lan), ¢& hat tur

500 - 800 um. Thanh phan dinh dudng cua
thirc an theo céng bd ctia nha san xuit gdm
protein 55,0%, lipid 9,0%, tro/xo tho 1,9%, va
d6 am 8,0%. C4 dugc cho dn véi khau phan tir
5 - 7% khoi lugng than. Bé wong dugc bd tri
suc khi 24/24h va duy tri trong subt thoi gian
thi nghiém. Hé théng bé duoc dat dudi mai che
dé 6n dinh cac yéu t6 moi truong. Hang ngay,
bé nudi dugc tién hanh siphon két hop véi thay
nudce 30 - 50%. Cac yéu to moi truong nude nhur
nhiét do, pH, oxy hoa tan, ham lugng ammonia
téng sd (TAN) duogc duy tri trong pham vi thich
hop trong sudt qua trinh thi nghiém ¢ tat ca cac
nghiém thuec.

2. Phuwong phap xic dinh, tinh toan va
phan tich s liéu

Vao thoi diém bdt dau va két thic thi
nghiém (ngay thu 28), ca dugc thu mau dé
xéac dinh chiéu dai va khéi luong bang cach do
ngiu nhién 30 con mdi bé. Chiéu dai toan than
(TL) duoc do tir mdm cé t6i cudi vay dudi bang
thudc ké co d6 chinh xac 1,0 mm. Khéi luong
toan than (BW) duoc xac dinh bang can dién tir
VNS LED-A (Viét Nhat) c6 d chinh xac 0,01
g. Céc chi tiéu danh gia bao gdm sinh truong,
ty 1& séng, hé sb phan dan, hé s6 diéu kién va
hiéu qua str dung thirc in, cy thé cong thirc tinh
nhu sau:

+Téc dd ting truong dic trung vé chiéu dai:

SGR, (%/ngay) = [(LnL, - LnL,) / t] x 100
+ Toc d6 ting truong dic trung vé khéi luong:
SGR,, (%/ngay) =[(LnW, - LnW )/ t] x 100
+ H¢ s6 phan dan:
CV (%) =SD/Mean x 100
+ Chi s6 diéu kién:
CF (g/em?) =100 x W /L *

+ Ty 1€ song SR (%) = (N, /N ) x 100

+ Sinh khéi ca: BM (g/L) = TB,,/V x100%

+ Luong thirc an cé an vao (FI, g/con)

FI=[FC-FR]/N
+ Hé s6 chuyén hoa thirc an:
FCR=FI/ WG
+ Hiéu qua su dyng thuc an (FER):
FE=WG/FI
+ Hiéu qua st dung protein (PER):
PE =100 x WG / (FI x P)

Trong d6: L, L, la chleu dai toan than cua

cé tai thoi diém dau cubi thi nghiém; W, W, la
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khdi lugng toan than cla ca tai thoi diém dau,
cudi thi nghiém. T 1a thoi gian thi nghiém (28
ngay). SD 1a d¢ 1éch chuén vé chiéu dai cua ca.
FI 1a lugng thtc an ca an vao; FC la lugng thic
an dua vao bé; FR 1a lugng thirc an con lai; WG
12 khoi Iugng ca tejlng lén; N, N, Nla séqluon’g
ca tha ban dau, s0 ca con lai tai thoi diem két
thac thi nghiém va tong sb ca thi nghiém. TB,,
la tong khoi lugng ca ¢ thoi diém ket thuc thi
nghiém. V 14 thé tich bé uong (lit). P 1a ham
lugng protein trong thirc an (55%).

Phurong phdp xdc dinh cdc théng s6 FI, FC,
FR: Sau 30 phtt cho an, thurc an thira dudi day
bé (néu c6) duoc thu gom bang phuong phap
siphon va bdo quan trong ngan déng tu lanh.
Céc mau thirc in nay duoc siy kho ¢ 600C dén
khéi lwong khong ddi. Luwong thic in thuc té
ca st dung (FI) duogc tinh toan dua trén luong
thirc an ban dau (FC) va lugng thic an con lai
(FR) sau mdi lan cho an.

3. Phuwong phap xir Iy s6 liéu

S6 liéu sau khi thu thap dugce xir 1y bang
phan mém IBM SPSS Statistics 22.0. Trudc khi
ap dung phan tich ANOVA mét yéu t6 dé danh
gia su khac biét gitra cac nghiém thirc, kiém
dinh phan phéi chun va dong nhét phuong sai
duogc thuc hién. Khi phat hién sy khac biét co y
nghia thong ké, phép thir Duncan duoc st dung
dé xac dinh sy khac biét giira cac gia tri trung
binh & mirc ¥ nghia p < 0,05. Két qua duoc

trinh bay dudi dang trung binh (Mean) + sai s6
chuan (SE).
II1. KET QUA VA THAO LUAN

1. Céc chi tiéu ting truwéng, sinh khi

Céc chi tiéu tang truong va sinh khdi cua
c4 s dat wong ¢ cac mirc d6 man khac nhau
duoc trinh bay trong Bang 1. Két qua cho thay
cé dugc uong 6 do man 25%o va 30%o dat chiéu
dai cudi (L2) va toc do tang truong chiéu dai
ddc trung (SGR,) cao nhat (lan luot 1a 7,32 +
0,05 cm, 2,87 + 0,02 %/ngay va 7,38 + 0,02
cm, 2,90 £ 0,01 %/ngay), trong khi két qua
thip duoc quan sat thiy & do man 10%o (6,90
+ 0,06 cm, 2,65 + 0,03 %/ngay) (p <0,05). Xu
hudng tuong tu ciing duoc ghi nhan déi véi cac
chi tiéu khdi lwong cudi (W2) va téc do ting
truong khdi lugng dic trung (SGRW) véi két
qua tt nhat cung dat dugc & mirc ¢ man 25%o
va 30%o trong khi két qua thap nhat thé hién &
do man 10%o (p < 0,05). Bang chi y, khong co
su khac biét vé cac chi tiéu tang truong chiéu
dai va khéi lugng cua cd & cac mic do man
25%o va 30%o, cho thiy day 1a khoang d6 man
thich hop cho ca su dat giai doan gidng (p >
0,05). Twong ty tbc do ting trudng, sinh khdi
c4 dat duoc cao nhét & cac mirc d0 man 25%o
va 30%o, 1an luot 12 4,12 + 0,10 g/L va 4,27 +
0,10 g/L, trong khi sinh khi ctia ca & nghiém
thirc d9 mén 10%o chi dat 3,02 + 0,12 g/L (p <
0,05) (Bang 1).

Bang 1. Cac chi tiéu ting truéng va sinh khoi cia ca si dat wong ¢ cac mirc d0 man khac nhau.

o P06 man
Chi tieu o
10%o 15%o 20%o 25%o 30%o
L, (cm) 3,29 +£ 0,03
W, (g) 0,62 = 0,05
L, (cm) 6,90 £0,060 7,02+£0,04® 7,11+£0,02> 7,32+£0,05¢ 7,38+0,02¢
W, (g) 5,15£0,090  550+0,12° 5,79+0,11> 6,19+£0,03¢ 6,25+0,11°¢
SGR, (%/mgay)  2,65+0,03* 2,72+0,02* 2,76+0,01> 2,87+0,02° 2,90+0,01°
SGR,, (%/ngay) 7,56 +0,06° 7,79+0,08 798+0,07° 822+0,01° 825+0,07°
BM (g/L) 3,02+£0,12¢  3,39+0,09° 3,63+0,15> 4,12+0,10° 4,27+0,10°

Cdc gid tri mang cdc ky tir chir cdi khdc trong trong cing hang thé hién su khdc biét ¢é ¥ nghia thong ké (p < 0,05).

Nhu vay, két qua thu dugc di khang dinh
tac dong ctia 6 man doi voi tang trudng cua ca
su dat, trong pham vi d0 man dugc nghién ctru
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tir 10 - 30%o, céac chi tiéu tang trudng co sy gia
tang tuyen tinh véi muac ting cia d§ man. Viéc
uong ca 6 do man 25 - 30%o da cai thién cac
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chi tiéu tang truong va sinh khéi cua ca 1an luot
tr 6,09 - 21,4% va 28,8 - 33,4% so véi uong &
murc do man 10%o (Bang 1).

2. Hé s6 phan dan, chi s6 diéu kién va ty
18 song ciia ca

Hé s6 phan dan (CVL, CVW), chi s6 diéu
kién (CF) va ty 1& séng (SR) cuia c4 su dit wong
0 cac mic d0 man khac nhau dugc trinh bay
trong Bang 2. Két qua nghién ctru cho thiy ca
duogc wong & do man 25%o c6 hé ) phan dan
chiéu dai va khéi luong thip hon c6 ¥ nghia so
v6i ca dugc wong ¢ d6 man 10%., 1an luogt 1a

7,10 £ 0,31% va 18,9 + 1,14% so voi 9,43 +
0,40% va 24,4 + 1,59% (p < 0,05). Ty 1& song
cua ca dugc wong & do man 30%o dat cao nhat
trong khi két qua thip nhat dugc tim thiy & do
man 10%o, twong Ung 1a 68,3 = 1,86% so voi
58,7 £ 1,20% (p < 0,05). Nhin chung, khong
¢o su khac biét théng ké vé cac chi tiéu ké trén
gilra ca dugc wong ¢ cac mic do man 25%o
so voi 30%o0 va 10%o so véi 15%o (p > 0,05).
Nguoc lai, h¢ s diéu kién cua ca khong bi
anh huong boi d0 méan vong, dao dong trong
khoang tr 1,55 - 1,61 g/cm? (p > 0,05).

Béng 2. H¢ s6 phan dan, hé sb diéu kién va ty 18 sdng ciia c4 si dit wong & cic d9 min khic nhau.

P06 man
Chi tiéu 10%o 15%o 20%o 25%o 30%o
CV, (%) 043=0,40° 938+033° 875+052° 7,10£031° 824 +0,68%
CV,, (%) 244+ 159 2291203 221+139° 189+ 114 186 1,60°
CF (g/em’) 1,560,020  1,59+0,02* 1,61+£0,04 158+0,02 1,55=0,01
SR (%) 587+ 1200  61,7+145 627+145% 66,7+145° 683 1,86

Cdc gid tri mang cdc ky tir chit cdi khdc trong trong ciing hang thé hién su khdc biét ¢é ¥ nghia thong ké (p < 0,05).

Tom lai, cac két qua phan tich da cho thiy
tac dong cua do man ddi voi su phan dan va
ty 1& sdng cua ca. Két qua nghién ciru d nhan
manh vai tro quan trong cia dd man dbi voi
két qua wong cé s dét, va viéc duy tri do man
& muc thich hop (25 - 30%0) c6 thé gitp cai
thién ty 1¢ séng cua ca (ting 13.6 - 16,4% so
voiwong & do man 10%o), tir do, nang cao hi¢u
qua wong loai cé nay.

3. Hiéu qua str dung thirc dn

Tac dong cua d6 min dén cac chi tiéu danh
gi4 hiéu qua sir dung thirc an ciia ca s dat duoc
trinh bay trong Bang 3. Két qua cho thy, twong
tir cac chi tiéu danh gia vé ting trudng va ty 18
song, d6 man ciling anh huong dang ké dén cac
chi tiéu danh gia hi€u qua str dung thtic an, véi
xu hudng tdt hon duoc ghi nhin & cac muc do
man cao hon.

Bang 3. Cac chi tiéu hiéu qua sir dung thire fn cia ca su dat wong ¢ cac mirc d0 man khac nhau.

Do min
Chi tiéu
10%o 15%o 20%o 25%o 30%o

FI (g/con) 3,14+£0,03*  3,52+0,05° 3,72+0,07° 3,92+0,02¢ 4,00+0,01¢
FR (%/ngay) 3,90+ 0,04* 4,11 +0,10° 4,14+£0,05° 4,12+0,02* 4,17+0,07°
FCR 1,31 £0,06° 1,27+0,03¢ 1,24+0,05* 1,12+0,03® 1,10+0,03°
FER 0,77 £0,03* 0,79+0,01* 0,81+0,03* 0,89+0,02° 0,91=+0,03°
PER 2,62+0,04*  2,52+0,07° 2,53+0,04* 2,58+0,02* 2,56+ 0,05

Cdc gid tri mang cdc ky ty chir cdi khéc trong trong cing hang thé hién su khdc biét ¢é y nghia thong ké (p < 0,05).
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Luong thtc dn st dung (FI) va khau phan
thire dn hiang ngay (FR) co sy ting 1én cing
vo1 muc tang cua do man, va dat gia tri cao
nhat & cac d6 man 25%o va 30%o trong khi
cac gia tri thép nhat ghi nhén & mac d man
10%o, 1an lugt 1a 3,92 - 4,00 g/con va 4,12
- 4,17%BW/ngay so véi 3,14 g/con va 3,90
%BW/ngay (p < 0,05). Do lugng thirc an an
vao khéc nhau, cac chi ti€u danh gia hi¢u qua
sir dung thirc an gém hé sb chuyén héa thic
an (FCR) va ty I¢ hi¢u qua sir dung thuc an
(FER) ciing khac biét twong mg. Cu thé, hé
s6 FCR dat duoc tha‘ip nhét & nghiém thirc do
man 30%o trong khi cao nhéit & do man 10%o,
lan luot 1a 1,10 £ 0,03 so vai 1,31 £ 0,06 (p <
0,05). Tuong tu, ca dugc uong & do man 30%o
cling dat dugc gia tri FER 16n hon so voéi ca
dugc wong & d6 man 10 - 20%o, lan luot 1a
0,91 so v6i 0,77 - 0,71 (p < 0,05). Khong co
su khéac biét dang ké vé hé sb FCR va FER cua
ca dugc wong & cac do man 25%o va 30%o (p >
0,05). Mirc do cai thién ¢ nhom d6 man téi wu
(25 - 30%o) so v&i d6 man thap nhat (10%) lan
luot 1a giam 14,5 - 16,0% véi hé sb FCR va
tang 15,6 - 18,2% vé&i hé sé FER. Nguoc lai,
hi¢u qua stir dung protein thirc an (PER) khong
cho thiy sy khac biét giita ca duoc wong & cac
muc do man khac nhau, dao dong tu 2,53 -
2,62 (p > 0,05) (Bang 3).

Tom lai, két qua cho thdy tac dong cua do
min ddi voi cac chi tiéu hidu qua sir dung thirc
an cua ca; trong do, céc chi tiéu danh gid hi¢u
qua str dung thtrc dn ¢6 xu hudng t6t hon khi
ca duoc wong & cac mic do mdn cao hon, va
xét vé nhom chi tiéu nay, do man 25 - 30%o
dugc xac dinh 1a phu hop véi ca su dét giai
doan giéng. Viéc wong & do min cao gitp ca
st dung thirc an hiéu qua hon so v6i cac muc
dd man thap trong pham vi khao sat cho thay
do man la yéu t6 quan trong can can nhic trong
wong nudi nham gia ting hiéu qua wong giéng
loai ca nay.

4. Thao ludn

Trong nudi trong thuy san, cac chi tiéu
chét lugng méi trudng nude dong vai tro quan
trong ddi voi sy ton tai va phat trién cua céac
dbi twong nudi. Trong d6, d6 man 1a mot trong
nhirng thong sé duoc quan tim, c6 tac dong
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16n t6i qua trinh trao doi chat, hoat dong séng
va sinh truong cia ddi tuong nudi [6]. Su
khac biét vé ham lugng mudi hay khoang chat
trong moi truong s& lam thay do6i cac co ché
diéu hoa tham thiu, dan t6i rdi loan can bang
ndi moi va gay anh hudng toi cac chlirc nang
sinh 1y quan trong nhu hé hap, van chuyén
va bai tiét, tir 46, anh huong dén sinh truong,
phat trién va ty 1& song ctia ca [6, 7, 17]. Tuy
nhién, kha ning thich nghi véi sy bién dong
dd man ctia mdi loai khac nhau, phy thudc vao
ngudn gdc, moi trudng séng ty nhién va kha
nang thich tng voi diéu kién nuéi [15]. Viée
xac dinh pham vi ¢ man thich hgp cho ting
dbi tugng nudi, thdm chi cho giai doan nuoi
cu thé s& gitp t6i wu hoa diéu kién wong va
nang cao hiéu qua ctua hoat dong nuoi tréng
thuy san [2]. Dac biét, voi cac loai thuy san
song & bién, tinh chét di cu sinh san va kha
ning thich nghi véi mirc d6 min thap s& tao
diéu kién thuan lgi cho viéc md rong vung
nudi sang cac khu vuc ven bién noi c6 sy giao
thoa gitra nudc mén va nudc ngot.

Nghién ctru nay da ghi nhan tdc dong dang
ké ctua do min 1én cac chi tiéu tang truong,
sinh khoi, ty 1é song va hiéu qua su dung thirc
an cuia ca su dét giai doan gidng. Két qua cho
thay, trong khoang do man tir 10 - 30%., ca co
téc do ting truong, ty 186 séng va hidu qua sir
dung thtrc an cao hon & ngudng d6 man cao
(25 - 30%o) so voi ngudng d6 man thap (10 -
15%o0). Két qua nay c6 thé lién quan dén tap
tinh séng cla ca su dat trong ty nhién, voi xu
huéng sdng & ving bién xa b noi ¢6 dd man
cao va 6n dinh [22]. Ngoai ra, khi song & do
min khong phi hop (qua cao hay qué thap),
c4 s& phai tiéu tén mot luong 16n ning luong,
udc tinh khoang 20 - 50%, dé diéu chinh va
duy tri 4p suat tham thdu bén trong co thé
thong qua viéc can bang ndng d¢ ion K+ va
Na+ gita moi tredng trong va ngoai [6, 20].
Su tiéu hao nang lugng nay c6 thé l1a nguyén
nhan chinh lam glam tang truong va ty 1€ song
clia c4 quan sat thdy ¢ cac mic d6 man thap
trong nghién ctru hién tai. Bén canh do6, trong
diéu kién d6 man khong thich hop, cac hoat
dong sinh ly quan trong khac cua ca nhu an
moi, tiéu hoa va hip thu chat dinh dudng ciing
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bi tac dong tiéu cuc [24]. Didu nay ciing duoc
quan sat thiy & cac chi tiéu danh gia hiéu qua
sit dung thtc an thip hon cua ca duge su dat
duoc wong & nhoém do man thap (10 - 15%o)
so voi nhom d¢ man cao (25 - 30%o) trong
nghién ctru nay. Tém lai, cac phan tich ké
trén cho thiy d6 man 1a théng s6 moi truong
quan trong ddi véi ca su dat, va viée ung dung
thong s toi wu thu dugce tir nghién ctru nay sé
g6p phan nang cao két qua wong giéng loai ca
nay ¢ nudc ta.

Cho dén nay, da co nhiéu nghién ctru vé tac
dong cua d6 man ddi v6i két qua wong nudi ca
bién. Nhin chung, & d6 mén thich hop, ca thé
hi¢n céc chi tiéu tang trudng, ty 1¢ séng, hiéu
qua sir dung thirc an va mot sb chi tiéu danh
gia strc khoe tong thé tot hon cac mirc d6 man
cao hon hoic thap hon [6]. Tuy nhién, sy thich
ng nay lai c6 khac biét theo loai, giai doan
phat trién, muc d6 thuan hoa va su bd sung cac
khoang chit vao méi truong nudi. That vy,
mdt sb loai ca thé hién sy wa thich véi pham
vi d0 man trung binh, tr 15 - 20%o, nhu ca
bon Dai Tay Duong (Scophthalmus maximus)
hay ca dbi muc (Mugil cephalus) [10, 16].
Trong khi d6, mot sb loai khac lai phu hop
v6i cac mire d0 man thép hon, chi ttr 5 - 15%o,
b4o cdo trén ca bon Chau Au (Platichthys
flesus), ca tuyét (Gadus morhua) hay cé vén
trz“ing (Sparus sarba) [14, 18, 26]. Nguoc lai,
nhiéu loai duoc biét dén wa thich d6 man cao,
ddc trung cta nude bién (25 - 35%0) tuong
tw nhu ca su dat trong nghién ctru hién tai,
quan sat thiy trén ca khé van (Gnathanodon
speciosus), ca chim vay vang (Trachinotus
ovatus) hay ca bop (Rachycentron canadum),
catrich (Sardinella brasiliensis) [8, 2, 21, 28].
Kha nang thich trng véi d6 man ctia mot sb loai
¢6 thé duge mo rong trong trudng hop duge
thuan hoa va can thiép vao chat lugng nudc
thong qua bd sung chat khoang [23]. Mot s6
loai thudc nhém céa khoang cd (Amphiprion
spp.) duoc cho 1a c¢6 thé thich ung v&i pham
vi d0 man rong (10 - 40%0) mac du trong tu
nhién chung phan bd ¢ cac ran san ho, noi co
d6 min cao va 6n dinh (33 — 35%o) [1, 4, 12].
Dang chu y, ¢ giai doan thuong pham, ting
truong va ty 1¢ song cua 13 loai ca bién duoc

béo cdo la khong bi tac dong tiéu cuc boi do
man thdp ciia nude bién, chi tir 3 - 10%o [27].
Toém lai, cac két qua nghién ciru ké trén da
cing cb thém cho luan diém ring kha ning
thich ing véi d méan cua ca bién c6 su khac
biét theo loai, giai doan phat trién va cac can
thiép vé mit k¥ thuat nuoi. Do d6, viéc nghién
ctru, danh gia de‘iy du tdc dong cuia d man véi
d6i timg loai, tham chi timg giai doan cu thé,
1a can thiét giup cho viéc xay dung quy trinh
nu01 quy hoach viung nudi va quan ly, phat
trién nghe nudi hi¢u qua va bén vitng hon.

IV. KET LUAN VA KIEN NGHI

Két qua nghién ctu da xac dinh dugc do
mn 25 - 30% 14 thich hop cho wong cé su dét
giai doan gidng. Vlec g dung két qua nay vao
thuc tién san xuit s& glup nang cao hiéu qua
wong nudi, qua dé, gop phan xay du:ng Va hoan
thién quy trinh cong nghé san xuat giéng loai
cé co gia tri kinh té cao nay ¢ nudc ta.

Mic du nghién ctru di xac dinh d6 man tbi
wu cho wong cé su dat 1a 25 - 30%o, van con
mot s6 han ché can giai quyét trong twong lai,
bao gém: (1) lam sang t6 co ché anh hudng cua
d6 man 1én cac chi tiéu danh gia két qua wong
thong qua nghién ctru sinh ly va sinh hoa; (2)
danh gia thém cac thong s6 lién quan dén kha
ning diéu hoa ap suat tham thau, tiéu hoa va
hép thu dinh dudng cta ca ¢ cac mirc d6 min
khac nhau; (3) quan tim dén mirc do cing thang
va cac tac dong sinh ly khac cua cé; va (4) cac
mirc do man cao hon, trén 30%. cting can thiét
duoc nghién ctru. Viée giai quyét nhirng van de
trén s& cung cap cai nhin toan dién va siu sic
hon vé tac dong cua do min, gdp phan nang
cao hiéu qua wong nudi ca su dat.

Lo1i cdm on

Nghién ciru nay 1a mot phan két qua cta dé
tai nghién ctru khoa hoc cép tinh Khanh Hoa
"Xay dung quy trinh san xuét gidng va nudi
thwong pham ca su dat (Protonibea diacanthus
Lacepede, 1802) tai Khanh Hoa". Nhom tac
gia xin chan thanh cdm on UBND tinh Khanh
Hoa, S Khoa hoc va Cong ngh¢, Truong Dai
hoc Nha Trang va cac nhan vién tai Trai san
xudt giéng ca bién Puong D¢, Nha Trang da hd
trg kinh phi, tao diéu kién vé thoi gian va co so
vét chat dé hoan thanh nghién ciru nay.
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