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TOM TAT
DG man la mot trong nhitng yéu t6 moi truong quan trong anh hwong lém dén doi teong nudi cd bién noi
chung, tuy nhién, anh hieong ciia do man dén cd bé vau van chira dwoc nghién cieu. Nghién civu nay dwoc thue
hién nham déanh gic anh hwéng ciia cdc mire dd man khéc nhau dén tang truéng, 1y 1é song va hiéu qua sir dung
thire an ciia cd bé vau (Caranx ignobilis) giai doan giong. Cd giong véi chiéu dai va khéi lwong trung binh
lan lwot la 2,62 + 0,13 cm va 0,26 + 0,07 g/con duoc chia nngu nhién vao cdc bé nudi 70L véi mat do 2 con/L.
Bon mire do man gém 5%o, 15%0, 25%o0 va 33%o dwoc thir nghiém, méi nghiém thirc dwoc lap lai ba lan trong
28 ngay. Két qud cho thdy dé mdn c6 anh huong dang ké dén tang truong, ty 1é song va hiéu qua sir dung thire
an cia cd bé vau (p < 0,05). O dg man 33%o, ca dat tang truong va sinh khéi cao nhat, vuot tréi so véi dé man
5%o, lan heot la 29,0% va 63,3%. Ty 1¢ song va ty 1é di hinh cia cd & do man 15 - 33%o tot hon ding ké so voi
do man 5%o, voi mirc cai thién twong vng te 7,1 — 9,2% va 31,7 — 51,7%. Twong tu, hiéu qua sir dung thirc an
cia ca o do man 15 - 33%o 16t hon so véi 5%, v&i mikc tang 20,0 — 24,6% cua FCR va 15,7 — 21,3% cua PER.
Nhitng phdt hién nay cung cdp thong tin hitu ich vé anh hudng ciia dé man dén hiéu qua san xudt cd bé vau
giai doan giong, gép phan t6i wu héa quy trinh san xudt giong lodi cd nay.
Tir khéa: Caranx ignobilis, d6 man, tang truong, ty 1é song, hiéu qua sir dung thirc an.
ABSTRACT

Salinity is one of the crucial environmental factors that greatly influence marine fish aquaculture
in general; however, its specific effects on the giant trevally (Caranx ignobilis) have not been thoroughly
investigated. This study was conducted to evaluate the effects of different salinity levels on growth, survival
rate, and feed utilization efficiency of giant trevally (Caranx ignobilis) juveniles. Fish juveniles with an average
length and weight of 2.62 = 0.13 cm and 0.26 £ 0.07 g/fish, respectively, were randomly distributed into 70L
tanks at a density of 2 fish/L. Four salinity levels of 5%o, 15%o, 25%o, and 33 %o were tested, with each treatment
replicated three times for 28 days. The results showed that salinity significantly affected the growth, survival
rate, and feed utilization efficiency of giant trevally (p < 0.05). At 33%o salinity, fish achieved the highest growth
and biomass, significantly outperforming those at 5%o by 29.0% and 63.3%, respectively. Survival rate and
deformity rate of fish at 15 - 33%o were significantly better than those at 5%o, with improvements ranging from
7.1—-9.2% and 31.7 — 51.7%, respectively. Similarly, the feed utilization efficiency of fish reared at salinities of
15 - 33%0 was superior to those at 5%o, with improvements of 20.0 — 24.6% in FCR and 15.7 — 21.3% in PER.
These findings provide useful information on the effects of salinity on the production efficiency of giant trevally
Juveniles, contributing to the optimization of the seed production process for this species.

Keywords: Caranx ignobilis, salinity, growth, survival rate, feed utilization.

I. PAT VAN PE ) té cao, thit thom ngon va dugc thi truong ua
Cé be vau hay con goi la ca khé vay vang chudng [7]. Chung phan b rong ¢ cac viung
(Caranx ignobilis) 1a loai ca bién c6 gia tri kinh bién nhiét doéi thudc khu vuc An Do - Thai
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Binh Duong [27]. Loai ca nay co kha nadng
thich nghi cao véi nhiéu diéu kién méi trudng
va hé théng nuéi, thé hién tdc do ting trudng
nhanh [1, 7]. Mac du ca bé Vﬁu truong thanh
sdng & ving c¢6 d6 man cao va 6n dinh nhu ran
san hd, nhung giai doan con non lai trai qua
mdi truong c6 bién do dao dong d6 mén 16n
nhu cira song, ven bién va ¢im pha [33].

O nhleu qudc g1a va vung lanh tho, nguon
cung cip ci bé vau cho thi trudng chu yéu tir
khai thac ty nhién v6i nhidu bién phap khong
bén viing, gay anh hudng tiéu cuc dén ngudn
lgi va hé sinh thai ran san ho [11, 21, 32]. Nuobi
trong thuy san, ddc biét 1a san xuét giéng nhén
tao, duoc coi la giai phap hleu qua dé phat trién
bén vitng nghé nudi ca bé vau, dong thoi, gop
phan giam ap luc khai thac lén nguon loi tu
nhién [1, 24]. Mic du da c6 mot s6 thanh cong
budc dau trong san xuét gidng nhén tao loai ca
nay & Viét Nam ciing nhu trén thé gisi [1, 24],
tuy nhién, nhiéu thong sb k¥ thuat, méi truong
va kinh té ctia quy trinh san xut giéng va nudi
thwong pham c4 bé vau chua dugc ti uu.

D6 min 1a mot trong nhing yéu té moi
truong — sinh thai quan trong anh hudéng dén
sinh trudng, ty 18 séng va hiéu qua st dung
thtrc an cua dong vat thuy san thong qua tac
dong 1én ap suat tham thau, can bang nudc -
khoang, mién dich, tiéu hoa va nhu ciu ning
lu0’ng [2, 9, 18]. P6 min gin voi didu kién
ddng truong c6 thé cai thién tang truong do
giam nang luong tiéu tén cho diéu hoa tham
thau va ting kha nang hap thu dinh dudng &
rudt [9]. Nguoc lai, do min gan gi(’yi han kha
nang chiu dung, qua cao hay qua thap, co thé
lam suy glam mien dich, hoat dong an m01 dan
dén giam téc do tang trudng va ty 18 sdng [22,
30]. Mic du véy, cho dén nay, cac nghién ciru
vé tac dong cua d0 man 1én ca be vau van con
rat han ché.

Mic du dd c6 mot sb nghién ctu vé anh
huong cia d man 1én Kkét qua uong, nudi mot
s6 loai ¢4 bién [4, 5], tuy nhién, do sy khac biét
vé dic diém cua loai va giai doan phat trién,
viéc ap dung két qua tir loai nay cho loai khac
c6 thé khong phu hop [4, 5, 6, 12, 13, 14, 15,
31]. Nghién ctru ndy nham xac dinh d6 man tbi

uu (trong khoang 5 - 33%o) cho tang trudng, ty
1€ song va hiéu qua st dung thirc an cua ca be
vau giai doan giong, lam co s6 hoan thién quy
trinh san xuit gidng va danh gia kha ning nuéi
loai ¢4 nay trong cac thuy vuc nudc lo nhim
md rong vung nudi loai cad nay ¢ Viét Nam.
Céc chi sb sinh truong (tbc do tang truong dic
trung chiéu dai, khéi lugng; sinh khdi; hé s6
phan dan, hé sé diéu kién), ty 1é song va hi¢u
qua str dung thirc dn (hé s6 chuyén hoa thuc in,
ty 1¢ hiéu qua sir dung protein thirc an) s€ dugc
theo d01 va phan tich. Két qua nghién ctru sé
cung cip thong tin quan trong vé nhu cau moi
treong nudi cua ca beé vau va gop phan dinh
huéng quy hoach ving san xuét giéng va nudi
thuong pharn va diéu nay coy nghia 16n trong
phat trién bén ving nu6i trong thiy san.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Poi twong, thoi gian va dia diém ng-
hién ctru

Déi tuong nghién ctru la ca be vau (Caranx
ignobilis) g1a1 doan glong, dugc san xuét tai
Trai san xudt giéng ca bién Puong Dé, Nha
Trang, Khanh Hoa. C4 thi nghiém c6 chiéu dai
va khdi lugng toan than trung binh lan luot 14
2,62 +£0,13 cmva 0,26 + 0,07 g/con. Cac ca thé
duoc lya chon k¥ ludng, dam bao dong déu vé
kich c¢&, khoe manh, van dong linh hoat, mau
sdc tu nhién va khong c6 biéu hign cua bat ky
bénh ly nao. Ca dugc thich nghi trong dleu
kién bé thi nghiém trong 3 ngay trudc khi tlen
hanh diéu chinh 6 man. Thi nghiém dugc tién
hanh tir thang 2 dén thang 3 nim 2023, trong
bé composite hinh tru tron, dy nén c6 tong thé
tich 100 lit, cap nudc 70 lit/bé (duong kinh 70
cm, chiéu cao 80 cm). Ca dugc tha nudi voi
mat do 2 con/lit, twong dwong 140 con/bé.

2. B6 tri thi nghi¢m

Thi nghiém duoc thiét ké theo kiéu ngiu
nhién hoan toan, gdm 4 nghiém thirc twong tmg
voi 4 mirc d0 man: 5%o, 15%o, 25%0 va 33%o
(d6i ching), nham danh gia anh huong cia do
min 1én ting trudng, ty 1¢ séng va hidu qua sir
dung thtrc dn ciia ca bé vau giai doan gidng.
M&i nghiém thirc dugc thue hién véi ba lan lap
trong thoi gian 28 ngay.
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Nguon nuée sit dung cho thi nghiém 1a
nudce bién ty nhién, c6 dd min 33%o.. Cac muc
do man thép hon dugc pha, diéu chinh b?ing
cach thém nudc ngot (di loai bo chlorine). Dé
pha d0 man twong tng véi cac nghiém thuc thi
nghiém, cong thiic S1 x V1 =82 x V2 (véi S1,
V1 1a d6 man va thé tich cua nuéc bién ban
dau, S2, V2 1a d6 man va thé tich ctia nuée can
pha) duogc ap dung. Vi duy, dé tao ra cac mirc
dd man tuong g, 5%o, 15%0 va 25%o, nudc
33%o dugc pha loang voi nudce ngot theo ty 1€
thé tich lan luot1a 1:5,6,1: 1,2 va 1:0,32. Do
min sau pha lodng dugc kiém tra bang khuc xa
ké va diéu chinh néu can thiét. Ca duoc thuan
hoa d6 man trong 7 ngay véi muc do thay ddi
tir 2 - 4%o/ngay trudc khi bat dau tinh thoi gian
thi nghiém.

3. Ché d9 chim séc va quan ly

Ca dugc cho an thtrc an cong nghiép No 4
tuong duong c¢& hat 400 um (KAIO, Nisshin,
Nhat Ban). Thanh phan dinh dudng cua thirc an
theo cong b cuia nha san xuat gdm protein tho
> 50,0%, lipid tho > 6,0%, xo thd < 3,0%, tro
thd < 15%, canxi > 2,0%, phdt pho > 1,5%, do
am 10%. C4 duoc cho dn voi khau phan 5 - 7%
khéi luong than, chia lam 4 1an/ngay. Thirc an
thira (néu ¢6) duoc thu gom sau 30 phut cho an
dé tinh toan hiéu qua sir dung thtrc an vao cudi
thi nghiém.

Bé nudi dugc suc khi lién tuc 24/24h, dat
dudi mai che dé han ché tac dong cua nhiét
do va anh sang Nudc trong be du:oc thay 30
- 50%/1an, 2 lan/ngdy. Céc yéu t6 moi truong
nudce nhu nhiét d6 (28 - 30°C), pH (7.7 - 8.2),
oxy hoa tan (5 - 6 mg/L), TAN (< 0,5 mg N,/L),
va d0 man tuong Ung voi tung nghiém thirc
dugc duy tri 6n dinh trong gi6i han thich hop
cho sinh truong, phat trién ciia ca bé vau.

4. Cac chi tiéu va phwong phap xac dinh

4.1. Tiang trwong va sinh khoi

Vao ngay cudi thi nghiém (ngay 28), 30 ca
thé dugc thu ngau nhién tir mdi bé dé xac dinh
chiéu dai toan than (TL, cm) va khdi lugng
toan than (BW, g). Chiéu dai toan than duoc
do tir mdm ca (khi ca dong miéng) toi cudi vay
dudi bang thudc ké ¢6 do chinh xac 1,0 mm.
Khdi lugng toan than duge xac dinh bang can
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dién tir Viét Nhat c6 do chinh xac 0,01 g.

Téc do tang trudng dic trung vé chidu dai
(SGR,, %/ngay) va khéi lugng (SGR,,, %/
ngay) duoc tinh theo cong thurc:

SGR, = [(InL, - InL )/t] x 100

SGRW =[(InW, - an /t] x 100

Trong do: L, L, W, W, lan luot 1a chiéu
dai va khoi luong toan than trung binh cua ca
o thoi diém bat dau va két thac thi nghiém; t 13
thoi gian thi nghiém (ngay).

Sinh khéi ca (BM, g/L) duoc tinh theo cong
thiec: BM =TB,,/ V

Trong do: TBW la tong khdi lwong ca trong
bé (g), V 1a thé tich bé nudi (lit).

4.2, He sé phin dan va hé sé diéu kién

Hé s6 phan dan vé chiéu dai (CV,, %) va
khéi lwong (CV,, %) cua ca dugc tinh theo
cong thtrc:

CV, =(SD,/Mean,) x 100

CV = (SD/Mean,)) x 100

Trong do: SD,, SD la do léch chuan cia
chiéu dai va kh01 luong, MeanL, MeanW la
chiéu dai va khéi lugng trung binh cua ca.

Heé s6 diéu kién (K, g/cm®) ctia ca dugc tinh
theo céng thirc:

=100 x W /L’

Trong do: L, W lan luot 1a chiéu dai va
khéi hIorng toan than trung binh cua ca & thoi
diém két thuc thi nghiém.

4.3. Ty 1é séng va 1y 1¢ di hinh

Ty 18 séng (SR, %) va ty 1& di hinh (DFR,
%) cua ca duoc tinh theo cong thirc:

=(N,/N,) x 100

DFR =100 x DF / NF

Trong d6: N, N, lan luot la s0 luong ca tha
ban dau va s6 ca con song tai thoi diém két
thiic thi nghiém. DF 14 s ca c¢6 hinh thai bat
thuong, NF 14 s6 c4 binh thuong. Sb lugng ca
di hinh dugc xac dinh theo mé ta ctia Ngé Van
Manh [3].

4.4. Hi¢u quda sw dung thirc an

Hi¢u qua sir dung thic an cua ca dugc danh
gia thong qua lugng thirc an tiéu thu (FI, g/con),
ty 1€ ti€u thu thirc an hang ngay (FR, %BW/
ngay), hé sé chuyén hoa thic an (FCR) va hiéu
qua st dung protein thue an (PER), dugc tinh
theo cac cong thuc:
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FI = (FF - FL)/N

FR =100 x FI/[(W +W,))/2]/t

FCR =FI/(W,-W))

PER =100 x (W, - W )/(FI x P)

Trong d6: FF, FL lan lu'ot la Iugng thirc an
cho ca an, lugng thic an con lai; Wl, W, lan
luot 1a khéi lucmg c4 ban dau va két thuc thi
nghiém; N 1a so0 lugng ca thi nghiém; P la ham
luong protein trong thure an (50%).

Dé x4c dinh cac chi tiéu FI va FR, sau 30
phut cho an, thirc in thira dudi day bé (néu co)
dugc thu gom bang phuong phap siphon va bao
quan trong ngan dong t lanh. Cac mau thic
an nay duoc siy kho ¢ 60°C dén khéi lugng
khong déi. Luong thirc an thuc té ca sir dung
(FI) dugc tinh toan dua trén luong thirc an ban
dau (FF) va luong thie n con lai (FL) sau mi
lan cho an.

5. Phan tich va xir Iy s6 liéu

Dir liéu sau khi thu thap duogc kiém tra phan
phéi chuédn va tinh dong nhat phuong sai trudc
khi phén tich thong ké. Dbi vai ty 1é séng cua
c4, phép bién ddi arcsine duoc ap dung dé
chuén héa phan phdi dit liéu va 6n dinh phuong
sai. Toan bd sb lidu duge xur ly va phéan tich
thong ké bang phan mém SPSS phién ban 22.0.
Phuong phap phan tich phuong sai mot yéu
t6 (one-way ANOVA) va kiém dinh Duncan

duogc st dung dé so sanh sy khac biét gilta cac
nghiém thirc véi mirc y nghia p < 0,05. Cac két
qua du'oc trinh bay dudi dang gia tri trung binh
+ sai s6 chuan.
II1. KET QUA NGHIEN CUU VA THAO
LUAN

1. Két qua nghién ciru

1.1. Anh hwéng ciia dp mén Ilén ting
trwong ciia cd bé viu

Két qua nghien ctru cho thdy do man co tac
dong dang ké dén cac chi tiéu tang trudng va
sinh khéi cuia ca bé vau giai doan giéng (Bang
1). Sau 28 ngay vong, ca dugc vong 6 40 man
33%o dat chiéu dai 16n nhat (6,33 £ 0,11 cm),
vuot trdi so voi do man 25%o (5,85 + 0,03
cm), 15%o (5,72 + 0,03 cm) va thip nhat &
dd man 5%o (5,19 = 0,03 cm) (p < 0,05). Xu
hudng tuong tu cling dugce ghi nhan voi chi
tiéu téc do tang truong chiéu dai dic trung,
voi két qua cao nhat & nghiém thtrc d6 man
33%o (3,14 + 0,06 %/ngay), tiép theo 1a do
man 25%o (2,87 + 0,02 %/ngay) va 15%. (2,79
+ 0,02 %/ngay), trong khi thap nhit & ¢ man
5%o (2,44 + 0,02 %/ngay) (p <0,05) (Bang 1).
bang chu y, khong ¢6 su khac biét c6 y nghia
théng ké vé cac chi tiéu tang truong chiéu dai
cua ca dugc vong ¢ cac muc do man 15%o va
25%o (p > 0,05).

Bing 1: Ting truéng va sinh khoi ciia ¢4 bé viu dwge wong & cac mire @ méiin khac nhau

55 m
Chi tiéu 9 Han
5% 15%o 25%q 33%o
L, (cm) 2,62+0,13 2,62+0,13 2,62+0,13 2,62+0,13
W, (2) 0,26 = 0,07 0,26 = 0,07 0,26 + 0,07 0,26 = 0,07
L, (cm) 5,19 = 0,03° 5,72 = 0,03" 5,85 = 0,03" 6,33 =0,11°
W, (2) 2,32+ 0,09° 2,77+ 0,05" 2,97+ 0,05" 3,47 £ 0,05°
SGR, (%/ngay) 2,44 = 0,02° 2,79+ 0,02° 2.87+0,02° 3,14 = 0,06°
SGR,, (%/ngay) 781+ 0,14° 8,44+ 0,07" 8,70 + 0,06" 9,26 + 0,05°
BM (g/L) 2,94+0,11° 3,75+ 0,05" 4,06 % 0,06° 4,80+ 0,07

Cdc 6 liéu mang ky tw chit cdi khdc nhau trong ciing hang thé hién sw khdc biét c6 y nghia thong ké (p<0,05).

Cac chi tiéu tang trudng vé khéi luong,
gom khéi lugng cudi va téc do ting truong
khéi luong dic trung, ciing thé hién xu hudng
két qua twong ty. Ca wong & do man 33%o dat
két qua t6t nhat (3,47 + 0,05 g, 9,26 + 0,05 %/
ngdy), cao hon dang ké so véi do man 25%o

(2,97 £ 0,05 g, 8,70 = 0,06 %/ngay), 15%o
(2,77 £ 0,05 g, 8,44 + 0,07 %/ngay) trong khi
thap nhat & do man 5% (2,32 + 0,09 g, 7,81 +
0,14 %/mgay) (p < 0,05) (Bang 1). Tuong tu
nhu céc chi tiéu tang truong chiéu dai, ca hai
chi tidu khéi lwong cudi va tde do ting truong
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khéi lwong dic trung déu khong co sy khac biét
thong ké gitra cac mirc d6 man 15%o va 25%o
(p>0,05).

Anh hudng cia do man 1én sinh khdi coa
c4 duge thé hién o rét, voi két qua cao nhét
0 do man 33%o (4,80 = 0,07 g/L), vuot trdi
hon 63,3% so voi dd man 5% (2,94 + 0,11
g/L), trong khi d6 man 25%o (4,06 + 0,06 g/L)
va 15%o (3,75 £ 0,05 g/L) dat két qua trung
binh. Sy khéc biét vé sinh khdi giira tat ca cac
nghiém thirc déu c6 y nghia thong ké (p < 0,05)
(Bang 1).

Nhu véy, két qua nghién ctru da cho thay
vai tro cua d6 man déi voi ting trudng cia ca
bé vau giai doan gidng. Trong d6, mic do man
33%o (nudc bién tu nhién) cho két qua ting
truong t6t nhat. Khi do man giam, sinh truong
clia ¢4 c6 xu hudng suy giam, va dat thip nhat

& d0 man 5%o.

1.2. Anh hwéng ciia dp mdn dén hé so
phén dan va hé sé diéu kién ciia cd bé viu

Do man c6 tac dong dang ké 1én hé sb phan
dan va hé sb didu kién ctia ca bé vau (Bang 2).
C4 duoc vong ¢ do man thap cho thiy hé sb
phan dan thdp hon so v6i cac mirc d6 min cao
hon. Cu thé, hé s6 phan dan chiéu dai cta ca ¢
d6 man 25%o va 5%o thip hon dang ké so véi
d6 man 33%o, 1an luot 14 5,35 + 0,69% va 6,09
+1,55% so voi 11,9 = 1,46% (p < 0,05). Trong
khi d6, hé sb phan dan chiéu dai cia ca & do
min 15%o khong khac biét thong ké so vdi cac
dd man khac (p > 0,05). Xu hudng tuong tu
cling duoc quan sat thay & hé s6 phan dan khi
luong, véi két qua tot hon ¢ d6 man 25%o va
5%o trong khi két qua kém hon xuat hién & do
mén 33%o (p < 0,05).

Bing 2. H¢ s6 phan dan, h¢ so di¢u kién ciia ca bé viu dugce wong & cac mirc dd0 min khic nhau

Chi tiéu D mén
5%o 15%o0 25%o 33%o
CV, (%) 6.09 + 1,55 9.02 £ 1,92 535+ 0,69° 11,9 £ 146"
CV, (%) 12,9 + 3,13 18,7+ 3,50 12,0 + 1.41° 23.1 < 2.40°
K (g/cm’) 1,66 + 0,04° 148+ 0,01 1,49+ 0,01° 1.38 £ 0,05°

Cdc s6 liéu mang ky tw chit cdi khdc nhau trong ciing hang thé hién sw khdc biét c6 y nghia thong ké (p<0,05).

Hé s6 diéu kién cua ca ciing chiu anh hudng
o rét cua d6 man (Bang 2). Ca wong ¢ d man
5%o (1,66 = 0,04 g/cm?) dat hé sb diéu kién cao
nhat, vuot troi hon so voi do min 25%o (1,49
+ 0,01 g/cm?), 15%o (1,48 £ 0,01 g/cm®) trong
khi thdp nhat & d6 man 33%. (1,38 = 0,05 g/
cm?®) (p < 0,05).

1.3. Anh huéng ciia dp man lén 1y 1¢ song

va ty Ié di hinh ciia cd bé viu

D6 min la yéu t6 quan trong anh hudng dén
ty 1¢ song va ty 1& di hinh cta ca bé vau (Bang
3). Ca4uong & d0 man 15 - 33%o dat ty 1€ séng
tir 96,9 — 98,8%, cao hon dang ké so voi ca
uong ¢ do man 5%o (90,5%) (p < 0,05). Mirc
cai thién vé ty 1& séng cia ca ¢ do man 15 -
33%o so v&i 5%o dao dong tir 7,1 — 9,2%.

Bang 3. Ty 1¢ song va ty 1¢ di hinh ciia ca bé viu dwge wong & cac mirc 4 min khic nhau

Chi tig D§ min
ticu 5%o 15%o 25%o 33%o
SR (%) 90,5 + 1,03¢ 96.9 + 0,95 97.6 + 0,48 98.8 + 0,24°
DFR (%) 6,95 +0,08° 4,75 £0,08° 3,68 £0,282 3,36 +£0,03?

Cdc c6t mang ky tie chit cdi khdc nhau thé hién sie khéc biét cé ¥ nghia thong ké (p<0,035).

Ty 18 di hinh cua ca bé vau giam dan theo
muc tang cua do0 man (Bang 3). Ca wong ¢ do
man 33%o va 25%o c6 ty 1& di hinh thap nhat
(3,36 £ 0,03% va 3,68 + 0,28%), tiép theo la
d6 man 15%o (4,75 + 0,08%) va cao nhét & do
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man 5%o (6,95 + 0,08%) (p < 0,05). Uong ca &
dd man 15 - 33%o gitp cdi thién ty 1€ di hinh tr
31,7 - 51,7% so véi uwong & do man 5%o.

1.4. Anh hwong ciia dp mén lén hiéu qud
sie dung thikc dn ciia cd bé viu
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Do min c6 tac dong dang ké 1én cac chi tiéu
danh gia hiéu qua st dung thirc an cia ca be
vau (Bang 4). Luong thic an ca an vao (FI)
tang dan theo mtrc tang cua do man, cao nhét
& d6 man 33%o (2,79 + 0,06 g/con), tiép theo
la d0 man 25%o (2,27 £ 0,03 g/con) trong khi

thip nhét & d6 man 5% (2,09 + 0,02 g/con) (p
< 0,05). Nguoc lai, ty 1¢ thirc an tiéu thu hang
ngay (FR) giam dan khi d6 mian ting, véi két
qua cao nhét & do man 5%o (5,79+£0,15 %BW/
ngdy) va thap hon & cac do man tir 15 - 33%o,
dao dong tur 5,03 — 5,34 %BW/ngay (p <0,05).

Bing 4. Hiéu qua sir dung thirc iin ciia ca bé viu dugc wong & cic mirc d6 min khac nhau

Chi tiéu D¢ min
5% 15%e 25% 33%
FI (g/con) 20940020 220+001®  227+0,03 2.79 + 0,06°
FR (%BW/ngay) 5791015 5.19+-0.10°  503+0,14° 5,34+ 0,05°
FCR 1142 004°  091+002  0.86% 002 0.88 = 0.01°
PER 1972007  228+005  239+0,07 230+ 0,02°

Cdc 56 liéu mang ky tw chiv cdi khdc nhau trong cing hang thé hién sw khdc biét c6 y nghia théng ké (p<0,05).

Ca vong & d0 man 15 - 33%o cho théy hé
s6 chuyén hoéa thtrc an (FCR) va hiéu qua st
dung protein thirc an (PER) t6t hon dang ké
so voi do man 5%o (Bang 4). Cu thé, FCR cua
cd & d0 man 15 - 33%o dao dong tur 0,86 —
0,91, thép hon 20,0 — 24,6% so v&i ca vong &
do man 5%o (1,14) (p < 0,05). Tuong tu, PER
cua cd ¢ do man 15 - 33%o0 dao dong tur 2,28
— 2,39, cao hon 15,7 — 21,3% so vdi ca uong
0 d0 man 5%o (1,95) (p < 0,05). Pang chu v,
khong c6 sy khac biét thong ké vé FCR va
PER cua ca gitta cac do man 15 - 33%o, cho
thay day 1a khoang d6 man thich hop cho an
moi va sir dung thirc dn & ca bé vau giai doan
gidng.

2. Théo luian

Nghién ctru nay di chi ra tim quan trong
ciia d6 man d6i véi sinh truong, ty 1& sdng,
ty 1€ di hinh va hiéu qua st dung thirc an
clia ca bé vau giai doan giéng. Két qua cho
tha?iy ca dugc vong & do man 33%0 dat cac
chi tiéu sinh truong tot nhét, bao gdm chiéu
dai, khdi luong va sinh khéi. Két qua nay
phu hop véi nghién ctu trudec day trén ca
bop (Rachycentron canadum) [28], ca trich
Brazil (Sardinella brasiliensis) [25], ca su
dét (Protonibea diacanthus) [5] va ca khoang
¢b nemo (Amphiprion ocellaris) [10]. Su gia
ting sinh trudng cia ca & dd min cao c6 thé
duoc giai thich boi moi truong dang truong,
gitip ca duy tri can bang ap suit thim thau va
giam chi phi nang luong cho qua trinh diéu

hoa [9]. Ngoai ra, d0 mén cao con kich thich
hoat dong ctia cac enzyme tiéu hoa va hap thu
dinh dudng, gop phan thuc day ting truong
ctia ca nhu da duoc bao cdo & mot sb loai [23,
35].

Nghién ctru ciing cho thiy sinh trudng cia
c4 bé vau bj uc ché khi uong ¢ do man thép,
dic biét 1a 5%o. Két qua nay tuong dong véi
bao cao trudc day trén ca trap bac (Sparus
sarba) [36], ca bop (Rachycentron canadum)
[14], c4 hong Uc (Pagrus auratus) [15] va
ca hong 46 (Lutjanus campechanus) [16].
Nguyén nhan c6 thé 1a do & méi truong do
man thap lam ting d¢ chénh ap suat tham thau
gitta moi trudng trong va ngoai co thé ca, dan
dén ca bi mat nuéc qua mang ban thim. Dé
duy tri can bang ndi mdi, ca phai ting cudong
bai tiét mudi va hap thu nuéc thong qua hoat
dong cua cac co quan diéu hoa ap suit tham
thiu nhu mang, than va rudt. Qua trinh nay
tiéu ton ning luong dang ké, dan dén suy giam
nang luong danh cho tang trudong [9]. Do man
thap cling dugc bao cao lam giam hoat dong
cua cac enzyme ti€éu hoa nhu pepsin, trypsin,
chymotrypsin va amylase, dan dén giam hiéu
qua cua qua trinh tiéu hoéa va hip thu va cubi
cung lam giam sinh trudng & mot sb loai ca
[34, 35, 36].

Tuong tu nhu sinh truong, ty 18 séng va
ty 1€ di hinh cua cé be vau cling bi tac dong
tiéu cuc boi d6 man thip. Uong ca ¢ do
min 5% dan dén ty 1& chét va ty 1¢ di hinh
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cao hon so voi do0 man 15 - 33%o. Quan sat
tuong ty da dugc ghi nhan & ca chém chau
Au (Dicentrarchus labrax) [13], cé totoaba
(Totoaba macdonaldii), ca corvina (Cynoscion
parvipinnis) [17], ca lu du (Argyrosomus
regius) [6] va ca trich Brazil (Sardinella
brasiliensis) [25]. Nguyén nhan c6 thé do sy
gia ting chi phi ning luong cho diéu hoa ap
suit tham thdu ¢ cac ca thé kém thich nghi,
dan dén suy giam mién dich va ting nguy co
tir vong [8, 9]. Mdi trudng c6 do man thip
cling 1am ting tinh thdm cta mang té bao, gay
ra cac r6i loan sinh 1y c6 thé dan dén di hinh va
chét [9, 22]. Két qua nay cho thiy viéc wong
ca beé vau & do min cao hon 15%o la can thiét
dé dam bao ty 1¢ séng va chat luong ca giéng.

Nghién ctu nay da chi ra anh hudng 1o
rét cia d0 man Ién hiéu qua st dung thirc an
ciia ca bé vau. C4 vong ¢ d6 mian cao (25 -
33%0) c6 lugng thic an an vao (FI) cao hon
nhung ty 1¢ thirc an tiéu thu hang ngay (FR)
thap hon so v&i d6 man thap (5 - 15%o0). Quan
sat tuong tu da dugc bao cdo o ca ddi muc
(Mugil cephalus) [12] va ca chém chau Au
(Dicentrarchus labrax) [29]. Diéu nay co thé
duoc giai thich béi moi truong dang truong
va su cai thién kha ndng ti€éu hda ¢ cac mirc
dd man cao, cho phép ca tiéu thu lugng thirc
an 16n hon [9]. Nguoc lai, FR cao hon ¢ d0
man thip phan anh nd lyc cua ca trong viéc bu
dép cho nhu cau ning luong ting cao do diéu
hoa ap suat thAm thau. Hon nita, d min cao
trong khodng 15 - 33%o gitip cai thién dang
ké hé s6 chuyén hoa thic an (FCR) va hiéu
qua st dung protein thuc an (PER) so véi d
man 5%o, pht hop véi cac bao cdo trén ca trap
dau vang (Sparus auratus) [19], ca trap den
(Acanthopagrus butcheri) [26], ca chim vay
ngan (Trachinotus ovatus) [20] va ca khé van
(Gnathanodon speciosus) [4]. Két qua nay goi
¥ rang viéc wong ca bé vau & do man tir 15%o
trg 1én co thé gitp t6i wu hidu qua sir dung
thire dn va giam chi phi san xuét.

Toém lai, nghién ctu da lam sang to anh
huong quan trong cua d§ man 1€n cac chi tiéu
sinh hoc va hi€u qua st dyng thiic an cua ca
bé vau, dong thoi xac dinh khoang d6 min
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thich hop cho sinh truéng va phat trién cta
loai cé& nay. Nhitng phat hién nay khong chi
¢6 y nghia khoa hoc ma con gdp phan dinh
huéng cho thyc tién nudi trdng thiy san,
nham cai thién téc d6 ting truong, ty 1¢ sdng,
chét luong c4 giéng va hidu qua sir dung thic
an. Tuy nhién, can c6 thém nhitng nghién ciru
danh gia anh huong cia d6 man két hop vai
cac yéu té moi trudong khac nhu nhiét do, pH,
oxy hoa tan... nhim hoan thién quy trinh k¥
thuat wong nudi ca bé vau, dic biét trong boi
canh bién d6i khi hau ngay cang dién bién
phtrc tap hién nay.

IV. KET LUAN VA KIEN NGHI

Nghién ctru cho thdy d6 man 1a yéu té c6
anh huong dang ké dén két qua uong ca beé
vau giai doan gidng. Trong d6, c4 duoc nudi
& d6 mian 33%o dat két qua ting trudng va
sinh khéi t6t nhat, cao hon 1an luot 1a 29% va
63,3% so v&i d0 man 5%o. Ty 1€ séng vaty 1€
di hinh cta cé dat duoc tét hon ¢ d6 min 15 -
33%o so v&i dd man 5%, 1an luot cao hon tir
7,1 = 9,2% va thip hon 31,7 — 51,7%. Tuong
tu, hi€u qua st dung thirc an cua ca dat duoc
tot hon & cac muc d6 man 15 - 33%o so véi
5%, lan lugt tang tir 20,0 — 24,6% véi FCR,
15,7 —21,3% voi PER.

Céc nghién ctru tiép theo nén danh gia anh
huong ciia d6 man & cac muc cao hon 33%eo,
déng thoi, can lam 1o co ché tac dong cua do
min 1én céc chi tiéu ting truong, ty 18 sdng va
hiéu qué sir dung thirc &n cia ca bé vau thong
qua céc chi tidu vé sinh 1y va sinh hoa, dic
biét 1a co ché didu hoa 4p suat thim thiu va
muc do cang thing cua loai c4 nay.

LOI CAM ON

Nghién ctru duoc tai tro kinh phi tir dé
tai Nghién ctru Khoa hoc va Cong nghé cap
B6 Gido duc va Dao tao (Ma sé CT2022.05.
TSN.02): “Nghién ctru xay dung quy trinh
san xuit gidng ca bé vau (Caranx ignobilis
Forsskal, 1775) tai khu vuc Nam Trung B¢”,
thuoc Chuong trinh Khoa hoc va Cong nghé
cip B “Nghién cuu ng dung, phat trién
cong nghe san xuét, ché bién va thuong mai
mot sb loai thude ho ca Khé (Carangidae) tai
khu vgc Nam Trung Bo™.
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