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TOM TAT
Nghién cieu nay dinh gid anh hwong ciia tan sudt cho an lén cdc chi tiéu sinh triuong, 1y 1é song va hiéu qud
stk dung thire dn cia cd si ddt (Protonibea diacanthus) giai doan giong nham t6i wu héa quy trinh wong va nang
cao hiéu qua san xudt. Thi nghiém dwoc bé tri theo kiéu ngau nhién hoan toan véi 4 tan sudt cho dan (2, 3, 4 va
5 lan/ngay), moi nghiém thire dwoc Idp lai 3 lan. Cd giong ¢6 khoi lwong va chiéu dai ban dau lan leot la 0,67 +
0,07 g va 3,34 + 0,03 cm, dwoc wong trong hé thong bé composite 100 L véi mét do 1 con/L trong 28 ngay. Cdc
chi tiéu déanh gid bao gom toc dé tang trieong theo chiéu dai va khoi heong dic trung (SGRL va SGRW), sinh khoi
(BM), 1y 1é song (SR) va hé s6 chuyén héa thirc an (FCR). Két qua cho thay tan sudt cho an c¢é anh huong ré rét
dén tdt ca cdc chi tiéu nghién cieu (P < 0,05). Cd dwoc cho dn 4 - 5 lan/ngay thé hién cac chi tiéu tang trucng, 1y 1é
song va hiéu qua sir dung thirc an vueot tri so voi 2 lan/ngay. Cu thé, so voi nghiém thikc 2 lan/ngay, cd ¢ nghiém
thite 4 - 5 lan/ngay c6 SGRL,W, BM va SR cao hon lan heot 12,4 - 26,1%, 71,8 - 94,7%, 20,8 - 22,6%, dong thoi
¢6 FCR thap hon 23,5 - 29,4%. Trong hau hét cdc truong hop, khong cé suw khdc biét ¢é ¥ nghia thong ké vé cdc
chi tiéu giita hai nghiém thirc cho an 4 va 5 lan/ngay (P < 0,05). Tir két qud thu dwoc, nghién ciru dé xudt dp dung
tan sudt cho dn 4 lan/ngay trong wong nudi cd si ddt giai doan giong, qua dé vira dam bao t6i wu héa cdc chi tiéu
ting trueong, 1y 1é song va hiéu qua sir dung thirc an, vira tiét kiém chi phi nhdn céng so véi cho an 5 lan/ngay. Két
qua nghién cieu la tién dé quan trong cho viéc hoan thién quy trinh san xudt giong va wong cd su dat, gép phan
thiic ddy phat trién nghé nuéi lodi cd bién ndy mot cach hiéu qud va bén viing.
Tir khéa: Cd sii ddt, tan sudt cho an, ting trucng, 1y 1é song, hiéu qua sir dung thirc an.
ABSTRACT

This study evaluates the effects of feeding frequency on growth performance, survival rate, and feed utilization
efficiency of blackspotted croaker (Protonibea diacanthus) fingerlings, aiming to optimize the nursing process
and enhance production efficiency. The experiment was conducted in a completely randomized design with four
treatments corresponding to four feeding frequencies (2, 3, 4, and 5 times/day), each treatment being triplicated.
Fingerlings with initial weight and length of 0.67 = 0.07 g and 3.34 + 0.03 cm, respectively, were stocked in 100
L composite tanks at a density of 1 fish/L for 28 days. The monitored parameters included specific growth rate in
length and weight (SGRL and SGRW), biomass (BM), survival rate (SR), and feed conversion ratio (FCR). The
results showed that feeding frequency significantly influenced all the investigated parameters (P < 0.05). Fish
fed 4 - 5 times/day exhibited superior growth, survival, and feed utilization compared to those fed 2 times/day.
Specifically, compared to the treatment of 2 feedings/day, fish in the treatments of 4 - 5 feedings/day had 12.4 -
26.1% higher SGRL and SGRW, 71.8 - 94.7% higher BM, 20.8 - 22.6% higher SR, and 23.5 - 29.4% lower FCR. In
most of the evaluated parameters, no statistically significant differences were found in the parameters between the
treatments of 4 and 5 feedings/day. Based on the obtained results, the study suggests applying a feeding frequency
of 4 times/day in nursing blackspotted croaker fingerlings, thereby optimizing growth performance, survival rate,
and feed utilization efficiency while saving labor costs compared to feeding 5 times/day. The research findings
provide a crucial foundation for refining the seed production and nursery rearing protocols of blackspotted croaker,
contributing to the efficient and sustainable development of aquaculture for this high-value species.
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I. PAT VAN PE

Trong nudi trong thuy san noéi chung, ting
trudng va ty 1¢ sdng clia ca ndm trong s6 nhing
chi tiéu quan trong anh hudng dén hiéu qua cia
qua trinh san xuét. Sy ting trudng ciia ¢4 chiu sy
chi phdi cua nhiéu yéu t, bao gdm kich c& va
loai thirc an, tAn suét cho an, ty 1& cho an, lugng
thitc an sir dung va kha ndng hap thu chat dinh
dudng [36]. Trong s6 nay, tan suat 1a mot trong
nhitng yéu t6 chinh c6 anh hudng dén hiéu suat
tang truong cua ca [11]. Tén suét cho an toi uu la
rat quan trong dé dam bao sy tang truong, ty 1€
song toi wu, cai thién kha nang mién dich va kha
nang chong cang thang [9]. Tan suat cho an thap
hon murc t01 vu dan dén giam toc do tang trudng
va ty 1 song cia ca, tuy nhién, tan suat cho in cao
hon khéng chi 1am tang chi phi san xuit ma con
tich tu chét thai anh huong xau dén chét luong
nuoe [32]. Chinh vi vdy, viée xac dinh tan sut
cho an trong nuoi trong thuy san ndi chung 1a mot
yéu td quan trong dbi voi su thanh cong cua qua
trinh san xuét [18]. Boi thirc n chiém ty 18 cao
nhét, wée tinh 50 - 60% téng chi phi san Xuét, viéc
t6i wu hoa thf)ng s6 nay duge quan tim va nghién
ciu tren nhleu d6i tuong nudi [29]. Nhiéu nghlen
ctru vé tan sudt cho an trén cac loai ca bién nudi
da duoc thyc hién, véi pham vi dao dong tir 3
ngay/lan - 12 1an/ngay, pho bién nhat tir 2 - 6 lan/
ngay, tuy theo loai, giai doan phat trién, loai thirc
an str dung va nhiéu yéu t6 khac [7, 24, 31]. Trong
mdt pham vi nhét dinh, viéc tang tan suit cho an
6 thé mang lai tac dong tich cuc dén céc chi tiéu
tang truong, ty 1¢ séng, hidu qué st dung thirc an
ciing nhu nhiéu chi tidu stc khoe ciia ¢4 va moi
truong wong nudi [23, 39]. Tuy nhién, mot s6 loai
c4, viéc ting tan suat cho an khong gitp cai thién
két qua wong nudi [19, 38]. Chinh vi véy, viéc
xéc dinh tan sudt cho an toi wu véi tung loai ca,
tham chi 1a ting giai doan cu thé 1a rat can thiét
nham t6i wu hoa hiéu qua kinh té, ky thuat va moi
truong ciia hoat dong nudi trong thily san.

Ca sa dat (Protonibea diacanthus Lacepéde
1802) 1a mot loai c4 bién co gia tri kinh té cao,
phan bd rong khip ving An Do - Thai Binh
Duong. Loai ca nay thudc ho ca Bu (Sciaenidae),
sdng & ving nudc ven bién va cira song ¢6 do
sdu dudi 60 m [25, 37]. Ca s dat co thé dat kich
thudc 1on, véi chiéu dai t6i da ghi nhan duogc la
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hon 150 cm va khéi lwong 42 kg [25, 30]. Thit
ca su dat c6 huong vi thom ngon, giau protein
va axit béo khong bao hoa, dac biét la axit béo
omega-3 [35]. Bén canh d6, bong hoi c4 su dat
con duge biét dén co gia tri rat cao, duoc st dung
lam thyc pham cao cip va y hoc véi ky vong gitip
nang cao stic khoe tong thé sau phiu thuat, sau
sinh hay lam dep. Méc du céc tac dung nay chua
duoc nghién ciru bai ban trong y hoc hién dai va
can ¢ thém bé'mg chiing khoa hoc dé x4c nhan,
bong hoi cuia ca st dat rt dugc va chudng, dic
biét & cac nudce nhu Trung Québc (bao gdm Hong
Kong va Dai Loan), Han Qubc va An Do [27].
Do nhu cau thi truong ngay cang ting trong khi
ngudn cung han ché, viéc khai thac qua mirc da
Jam ngudn loi ty nhién cua ca si dat da suy giam
d4ang ké trong nhitng ndm gan day [25, 30, 37].
Dé dap timg nhu cau tiéu thu va bao ton ngudn loi,
viée phat trién nghé nudi ca su dat da trd thanh
mot huéng di moi va thu hut sy quan tdm cia
cac nha khoa hoc cling nhu ngum nudi trong thity
san [4]. Tuy nhién, san xuét giéng va wong nudi
c4 su dat van con gip nhidu thach thirc do thiéu
hiéu biét vé cac dic diém sinh hoc, yéu cau dinh
dudng va ky thuat nudi pht hop cho loai nay [37].
Trong s6 céc yéu to anh hudéng den hi¢u qua wong
ca su dat giai doan gidng, tan suat cho an dong
mot vai tro quan trong. Viéc xac dinh tan suit cho
an ti vu khong chi gitp cai thién ting trudng, ty
1¢ séng va hiéu qua st dung thirc n ma con gop
phéan giam chi phi san xuét va cac tac dong tiéu
cuc dén moi truong [6, 29]. Tuy nhién, cho dén
nay, ci ¢ Viét Nam ciing nhu trén thé gioi, hau
nhu chua cé nghién ciru nao vé tac dong cia tan
suat cho an 1én ca su dat. Do d6, nghién ctru nay
dugce thue hién nhim danh gid anh hudng cua yéu
t6 nay 1én két qua wong ca st dét giai doan gibéng,
lam co s& cho vigc xay dng va hoan thién quy
trinh cong nghé san Xuat gidng va nudi loai ca
bién ¢6 gia tri kinh té cao nay ¢ nudc ta.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. B) tri thi nghiém

Nghién ctru dugc thyc hién tai Trai san xuét
gidng ca bién Puong Dé, phuong Vinh Hoa,
thanh phé Nha Trang, tinh Khanh Hoa. Ca su
dét giéng (3,34 £ 0,03 cm va 0,67 + 0,07 g/con),
tong cong 1.200 con, c6 ngudn gdc tir sinh san
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nhan tao va dugc bd tri vao cac nghiém thirc
thi nghiém. C4 giéng dam bao khoe manh, van
dong linh hoat, mau sdc tu nhién, khong cé biéu
hién bénh. Mat do uwong 1a 1 con/L, tuong duong
100 con/be.

C4 dugc wong trong cac bé composite hinh
try tron, day non, co6 thé tich thuc khoang 100

lit (chiéu cao 80 cm va dudng kinh 40 cm). Mt
trong bé dugc son mau tring dé thuan loi cho
viéc cho an, v¢ sinh va quan sat hoat dong cua
ca. Hé thdng suc khi duoc két ndi va duy tri
hoat dong 24/24 gid trong sudt thoi gian thi
nghiém. Hé thong bé duogc dat dudi mai che dé
6n dinh cac yéu té méi truong.

Bang 1. Thoi diém cho in twong {mg v6i cac tan suit cho dn & cic nghiém thirc

Nghiém thirc Thoi diém cho in

2 lan/ngay 7h00 13h00

3 lan/ngay 7h00 11h00 15h00

4 lan/ngay 7h00 10h00 13h00 16h00

5 lAn/ngay 7h00 9h30 12h00 14h30 17h00

Cé duogc cho in bang thirc an cong nghiép,
loai NRD (INVE, Thai Lan), c& hat tir 500 - 800
um. Thanh phan dinh dudng cua thic in theo
cong bd cta nha san xuat gdm protein 55,0%,
lipid 9,0%, tro/xo thd 1,9%, va do am 8,0%.
Khéu phan cho an tir 5 - 7% khdi lugng than
dugc ap dung cho ca ¢ timg giai doan. Dé tinh
ty 18 cho an, khdi lugng ca ban dau va thoi diém
ngay thr 14 dugc xac dinh lam co so cho viéc
tinh toan thic an cho thoi gian 2 tudn sau do.
Luong thirc dn hang ngay dwoc chia déu thanh
2, 3, 4 va 5 lan/ngay nham danh gi anh huong
clia tan suat cho 4n 1én cac chi tiéu ting truong
ty 1¢ séng va hiéu qua sir dung thirc dn cua ci
si dat gidng. Cac nghiém thirc va thoi gian cho
an cu thé hién trong Bang 1. Viéc thiét ké cac
mdc thoi gian cho dn trén co s¢ tham khao cac
tai lidu di cong bd trude do va trén co so chia
déu thoi gian 12 gid ban ngay. Thi nghiém duoc
thyuc hién trong 28 ngay, véi 03 lan lap cho mdi
nghiém thurc.

2. Cham séc, quéan ly

Ca dugc cho an bang tay két hop quan sat
nham diéu chinh lugng thirc an theo nhu cau va
giam thiéu thtrc dn du. Sau 30 phit cho an, thirc
an du dudi day néu c6 duoc siphon thu lai, luu
trir trong ngdn dong ti1 lanh va say kho vé do 4m
8,0% vao thoi diém két thac thi nghiém. Luong
thirc an nay két hop véi lugng thirc an ban dau
ding dé tinh toan céc chi tiéu danh gia hiéu qua
st dung thtrc an cua ca (FI, FCR, FER va PER).
Bé uong dugc siphon loai bd phan, chét thai, két

horp v6i thay nude 2 lan/ngay (7h00 va 17h00),
mbi lan thay 50% luong nude va cap nudc moi.

Céc yéu to méi truong nude duge kiém tra
va duy tri trong pham vi thich hop véi sinh
truong cia ca bién néi chung: nhiét do tir 28
- 30°C, pH 7,8 - 8,3, oxy hoa tan > 5,0 mg/L,
ham luong ammonia téng s6 (TAN) < 1,0 mg/L
va va chu ky sang t6i tu nhién (12 : 12 gid)
trong sudt thi nghiém [21, 22]. Hé thong bé
nuodi va hoat dong cia ca dugc quan sat, ghi
chép hang ngay va tong hop vao thoi diém két
thuc thi nghiém.

3. X4c dinh, tinh toan va phan tich s6 liéu

Vao thoi diém bat dau va két thuc thi nghiém,
c dugc thu mau dé xac dinh chiéu dai va khéi
luong bang cach do ngau nhién 30 con mdi bé.
Chiéu dai toan than (TL, total length) dugc do tir
mdm ca téi cudi vay dudi bang thude ké co do
chinh x4c 1,0 mm. Khéi luong toan than (BW,
body weight) dugc xac dinh bang can dién tir
Viét Nhat cé d6 chinh xac 0,01 g. Cac chi tiéu
danh gia bao gom ting truong, hé sb phan dan,
hé s6 diéu kién, ty 1& song, sinh khdi, va cac chi
tiéu hiéu qua str dung thirc an, cu thé nhu sau:

+ Tdc d6 tang truong chiéu dai dic trung:

SGR| (%o/ngay) = [(LnL, - LnL )/ t] x 100
+ Toc d9 tang trudng khoi lugng déc trung:
SGR,, (%/ngay) = [(LnW, - LnW ) / t] x 100
+ H¢ s0 phan dan chiéu dai:
CV, (%) =SD, / Mean x 100
+ Hé s6 phan dan kh01 lugng:
CV,, (%) =SD,,/ Mean x 100
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+Heé s6 diéu kién:

CF (g/cm?) = 100 x W/L?
+ Ty 1¢ song:

SR (%) =(N,/N,) = 100
+ Sinh khéi ca:

BM (g/L) =TB,,/V x 100%

+ Luong thiric an cé an vao:

FI (g/con) = [FC - FR]/N
+ Heé sb chuyén hoa thirc an:

FCR=FI/ WG
+ Hiéu qua st dung thirc an:
FER=WG/FI

+ Hiéu qua st dung protein:
PER =100 x WG / (FI x P)

Trong do: L, L, 1a chleu dai toan than cua
ca tai thoi dlem dau cudi thi nghiém; W1, W2
13 khéi lugng toan than cua c4 tai thoi diém dau,
cudi thi nghiém. T 14 thoi gian thi nghiém. SD 1a
0 léch chuén vé chidu dai ciia ca. FI 1a lugng thu’c
ancaanvao; WGla khéi lugng cd tang 1én; N,
1asb luong c4 tha ban dau va sb ca con lai tai th01
diém két thic thi nghiém. TB,, la tong khoi hrorng
ca O thoi diém két thic thi nghlem V la thé tich bé
uong (lit). P 1a ham lugng protein trong thirc an.

S6 liéu sau khi thu dugc tinh toan trén phan
mém Microsoft Excel 2016. Céc sd liéu duoc
kiém tra vé& phan phéi chuan va tinh dong nhat
phuong sai trudc khi phan tich théng ké bang

phin mém SPSS 26.0 st dung phuong phap
phan tich phuong sai mot yéu t& (one-way
ANOVA). Kiém dinh Duncan duoc st dung dé
so sanh sy khac biét gilta cac gia tri trung binh
& mirc y nghia P < 0,05. S6 ligu duoc trinh bay
dudi dang Trung binh (TB) + Sai s0 chuan (SE).
III. KET QUA VA THAO LUAN

1. Két qua

1.1. Cdc chi tiéu ting trwéng, sinh khoi

Két qua nghién ciru cho thdy tin suat cho
an ¢6 anh huong dang ké dén céc chi tiéu ting
truong vé chiéu dai, khdi lugng va sinh khi cia
c4 s dit giai doan giéng (Bang 2). O chi tiéu toc
d6 tang truong chiéu dai dic trung (SGRL), ca
dugc cho an véi tan suat 3 - 5 lan/ngay dat két
quéa cao hon so v&i ca duoc cho in 2 lan/ngay,
1an luot 14 tir 8,25 - 8,46 %/ngay so vai 7,48 %/
ngay (P <0,05). Mttc d¢ cai thién SGRL ¢ nhém
duoc cho dn 3 - 5 lan/ngay tang 10,3 - 13,1% so
v6i nghiém thirc cho an 2 lan/ngay.

O chi tiéu toc do ting truong khdi lugng
dic trung (SGRW), ¢4 dugc cho an 5 lan/ngay
dat SGRW cao nhét (8,08 + 0,07 %/ngay), tiép
theo 13 4 lan/ngay (7,69 + 0,02 %/ngdy), va
thip nhat & 2 1an/ngay (6,41 + 0,11 %/ngay) (P
< 0,05). Ché do cho an 5 lan/ngay gitp ca dat
murc do ting trudong khdi luong dic trung cao
hon 26,1% so v&i 2 lan/ngay (Bang 2).

Béng 2. Tang trwéng va sinh khoi ciia ca s dat ¢ cac tan suat cho an khac nhau

Tan suat cho an

Chi tiéu

2 lan/ngay 3 lan/ngay 4 lan/ngay 5 lAn/ngay
L, (cm) 3,34 + 0,03 3,34+ 0,03 3,34+ 0,03 3,34+ 0,03
W. (g 0,67 0,07 0,67 +0,07 0,67 +0,07 0,67 +0,07
L, (cm) 5,46 £ 0,20° 6,75 +0,03° 7,06 + 0,03 7,17 £ 0,04¢
W, (g) 4,04 £0,13° 5,03 +£0,05° 5,77 + 0,04¢ 6,44 +0,13¢
SGR, (%/ngay) 7,48 £0,13* 8,25+ 0,02° 8,41 +0,02° 8,46 +0,02°
SGR;, (%/ngay) 6,41 £0,11° 7,20 +0,03° 7,69 £ 0,02¢ 8,08 +£0,07¢
BM (g/L) 2,27+0,15° 3,25+0,13° 3,90 +0,22¢ 4,42 +0,15¢

Trong ciing hing, cdc sé liéu mang cdc ky tw chit cdi khéic nhau thé hién sy khdc biét cé y nghia théng ké, P < 0,05.

Bén canh d6, tin suét cho an cling anh
huong 16 rét dén sinh khdi ca tai thoi diém
két thic thi nghiém. Ca dugc cho an 4 va 5
lan/ngay cung dat sinh khdi 16n nhat (3,90 +
0,22 g/L va 4,42 + 0,15 g/L), tiép theo 1a 3 lan/
ngdy (3,25 + 0,13 g/L) va thap nhat & 2 lan/
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ngay (2,27 + 0,15 g/L) (P < 0,05). Sinh khdi
clia ¢4 & ché do cho an 4 - 5 lan/ngay cao hon
tir 71,8 - 94,7% so v6i ché do cho an 2 lan/ngay
(Bang 2).

Két qua nghién ciru di chi ra tan suit cho dn
1a mot yéu t6 quan trong anh huong dén ting
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truong ctia ca su dat giai doan gidng. Cac ch1
tiéu tang trudng va sinh khoi ca gia tang tuyen
tinh v6i tan suat cho an ting dan tir 2 dén 5 lan/
ngay. Trong diéu kién thi nghiém, ché do cho
dn4vas 1an/ngay duoc xac dinh 1a phu hop
v6i ca st dat giai doan glong

1.2. Hé s6 phén dan, diéu kién va ty Ié song

Tan suit cho an khong chi tac dong dén
tang truong ma con anh hudng dén chat lugng
dan ca thong qua cac chi tiéu hé sé phan dan,
hé sb diéu kién va ty 1& séng (Bang 3). Két qua
cho thdy c4 duoc cho n 3 - 5 lén/ngay c6 hé
s6 phan dan khéi lugng (CVy) thap hon déng
ké so vé6i ca duoc cho dn 2 lan/ngay, dao dong

tr 10,9 - 12,5% so vai 14,5% (P < 0,05). Tuy
nhién, tin suét cho an khong cho thiy sy khac
biét c6 y nghia thdng ké vé& hé sb phan dan
chiéu dai (CV)) cua ca, dao dong trong khoang
6,34 - 8,86% (P > 0,05).

Bén canh d6, hé sd diéu kién (CF) cua ca
duoc cho an 2 lan/ngay (2,51 £ 0,19 g/em®) cao
hon déng ké so véi cac ché d6 cho an 3 - 5 1an/
ngay (1,64 - 1,75 g/em®) (P <0,05). Nguoc lai, ty
1é séng cua ca dugc cai thién ro rét ¢ cac nghiém
thire cho an véi tan suét cao hon. Ca duoc cho
an 3 - 5 lan/ngay dat ty 1¢ song dao dong 64,7 -
68,7%, cao hon dang ké so véi ca duoc cho an 2
lan/ngay (56,0%) (P < 0,05) (Bang 3).

Bing 3. Hé s6 phan dan, diéu kién va ty 1¢ sdng ciia ca sit dit ¢ cac tAn suit cho in khac nhau

Tan suat cho an

Chi tiéu

2 lan/ngay 3 lan/ngay 4 1An/ngay 5 lAn/ngay
CV, (%) 6,34 + 0,24 8,86 + 0,97 8,07+ 1,26 7,00 + 0,46
CV,, (%) 14,51 £0,39° 12,48 +0,32? 10,90 + 0,917 11,23 +£0,67°
CF (g/cm’) 2,51+0,19° 1,64 +0,01° 1,64 +0,03* 1,75+0,012
SR (%) 56,00 + 2,08° 64,67 +2,40° 67,67 +3,28° 68,67 + 1,45°

Trong ciing hdng, cdc s6 liéu mang cdc ky tw chit cdi khac nhau thé hién sy khdc biét ¢6 y nghia thong ké, P < 0,05.

Nhu vay, tang tan sudt cho an di cai thién
tich cuc hé sb phan dan khéi lwong va ty 1é
séng clia ca su dat giai doan giéng. Mic du hé
s6 diéu kién cao hon ¢ nghiém thirc cho an 2
lan/ngay, nhung xét tong thé cac chi tiéu, dic
biét la ty 1¢ song - yéu t6 then chdt trong khau
wong cé giéng, ché d6 cho an 3 - 5 lan/ngay
dugc danh gia 1a thich hop cho ca su dét giai
doan gibng.

1.3. Hiéu quda sw dung thirc an

Anh huéng cua ché do cho an 1én cac chi
tiéu danh gia hi€u qua str dung thirc an cuia ca
st dat giai doan gidng dugc trinh bay trong
Bang 4. Két qua cho thay lugng thirc an dn vao

(Feed Intake, FI) ctia c4 ting dang ké khi tang
sO 1an cho an 1én 4 - 5 1an/ngay so v&i 2 - 3 lan/
ngay, lan lugt 14 2,91 - 3,15 g/con so véi 1,89
- 2,51 g/con (P < 0,05). Su khac biét vé FI dan
dén céc chi tiéu hiéu qua st dung thirc an co6 su
khac biét dang ké giita cac nghiém thuc.

Heé s6 chuyén hoa thirc an (Feed Conversion
Ratio, FCR) dat gia tri thip nhét & nghiém thirc
cho an 5 lan/ngay (0,84 + 0,04) va cao nhit &
nghiém thirc cho an 2 lan/ngay (1,19 £ 0,04).
Mirc do cai thién FCR gilra hai nghiém thirc
nay udc tinh dat 29,4% (P < 0,05), cho thay
hiéu qua chuyén hoa thirc in t6t hon & ca duoc
cho n vdi tan sudt cao hon (Bang 4).

Bang 4. Hiéu qua st dung thirc in ctia ca su dat ¢ cac tan suat cho an khac nhau

Tan suat cho an

Chi tiéu X 5 X 5 X 5 X 5

2 lan/ngay 3 lan/ngay 4 lan/ngay 5 lan/ngay
FI (g/con) 1,89 + 0,122 2,51 +0,16° 2,91 +0,06° 3,15+ 0,03°
FCR 1,19 + 0,04¢ 0,98 +0,02° 0,91 £+ 0,05 0,84 + 0,04?
FER 0,84 +0,03* 1,03 £0,03° 1,11 £ 0,07 1,19 £0,05¢
PER 3,26 £ 0,11 3,18+£0,22 3,18 +£0,05 3,33 £0,06

Trong ciing hang, cdc sé liéu mang cdc ky tw chit cdi khdc nhau thé hién sy khdc biét c6 y nghia théng ké, P < 0,05.
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Hiéu qua su dung thtrc an (Feed Efficiency
Ratio, FER) ciing cho thiy két qua tot nhét dat
duoc & ché d6 cho an 4 va 5 lan/ngay (1,11
- 1,19) va kém nhat & nghiém thtc cho an 2
lan/ngay (0,84) (P < 0,05). Piéu nay cho thiy
ca su dung thirc an hi€u qua hon khi duogc
cung cap nhiéu bira dn trong ngay. Tuy nhién,
hiéu qua str dung protein (Protein Efficiency
Ratio, PER) khong bi anh hudng bai tan sut
cho an, dao dong trong khoang 3,18 - 3,33 (P
> 0,05; Bang 4). Két qua nay goi y rang tan
suat cho an khong tac dong dang ké dén kha
ning tan dung protein tir thirc an cta cé su dat
giai doan gidng.

Tom lai, dir li€u thu dugc cho théy tan suét
cho an ¢6 anh huong quan trong dén hiéu qua
st dung thurc an cua cé su dét. Cé duoc cho an
VvGi tan suét 4 - 5 lan/ngay thé hién cac chi tiéu
FI, FCR va FER tbt hon so véi ca duoc cho an
2 - 3 lan/ngay. Két qua nay cung cip thong tin
htru ich cho viéc xay dung quy trinh wong ca su
dat giai doan giéng hiéu qua.

2. Théo luian

Két qua nghién ctru chi ra rang tin suat cho
in c6 anh huong dang ké dén ting truong, ty
1¢ séng va hiéu qua st dung thtc an cua ca
su dat giai doan giéng. Viéc ting sb lan cho
an trong ngay tir 2 1én 5 lan da cai thién dang
ké cac chi tiéu sinh truong, phii hop véi cac
nghién ciru trude day trén nhiéu loai ca khac
nhau [3, 16]. Co ché tac dong cua tdn suit
cho @n 1én ting trudng cua ca co thé dugc
giai thich nhu sau. Thtr nhat, ting sé lan cho
an gitp duy tri ndng d6 cac chat dinh dudng
trong mau & mac on dinh, tao diéu kién thuan
loi cho qua trinh trao ddi chit va tong hop
cac mé [16]. Thir hai, cho an nhiéu lan kich
thich tiét enzym tiéu hoa, cai thién kha ning
tiéu hoa va hip thu dinh dudng [15]. Thir ba,
dap mg nhu cau dinh dudng mot cach thuong
xuyén gilp giam cang thang, ting cuong
suc khoe va sirc dé khang cua ca [29]. Tuy
nhién, cac yéu té nay can thiét phai dwgc danh
gia cu thé trong cac nghién ctru trong tuong
lai. Bén canh d6, hiéu qua cua tan suit cho
an d6i véi tang truong cia ca con dugc cho
1a phu thudc vao nhiéu yéu t6 nhu loai thic
an, khau phan, loai va kich ¢& ca [29]. Két
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qua cua nghién ctru nay cho thy cho an 4 - 5
lan/ngay 13 phu hop cho ca su dét giai doan
gidng, tuong dong voi cac nghién ctru trén cac
loai ca noc hd (Takifugu rubripes), ci chém
(Lates calcarifer) va ca lu du (Argyrosomus
regius) [16]. Tuy nhién, mot s6 loai nhu ca
ro phi van (Oreochromis niloticus), ca khé
van (Gnathanodon speciosus) va ca khoang
cd cam (Amphiprion percula) lai khong dap
{ig tich cyc véi viéc chia nho khau phan qua
mirc [21]. Piéu nay c6 thé 1a do viéc cho an
qua nhiéu bira 1am giam hiéu qua tiéu hoa,
hép thu va lam mét tinh thém 4n cta ca [14].
Nguoc lai, cho an qua it dan dén canh tranh
thire an, tdn cong va an thlt 1an nhau [7] Nhu
vay, viéc xac dinh tan suat cho an tbi wu can
can ¢t vao dic diém sinh hoc va nhu cau dinh
dudng riéng cua tung loai, tham chi 1a tirng
giai doan.

Trong nghién clru nay, viéc ting tan suat
choantu2lén3-5 lﬁn/ngéy da cai thién dang
ké hé sb phan dan khbi luong va ty 1¢ song
ctia ca su dat giai doan giong. Két qua tuong
ty cling duoc ghi nhéan trén nhiéu loai c4 khéac
nhu ¢4 mé chdm 46 (Epinephelus akaara),
ca bon (Psetta maxima), ca vugc mang
(Sander lucioperca), ca bon vi (Paralichthys
olivaceus) va ca trap dau vang (Sparus
aurata) [2, 17, 18, 20, 34]. Cac co ché chinh
giai thich cho hién twong nay bao gom: (1)
bap ung tét hon nhu cau dinh dudng, giup
c4 phat trién dong déu; (2) Giam canh tranh
thtrc 4n, han ché cang thang, ton thuong va
phan hoa kich c& trong quan dan; (3) Duy
tri chat lugng nudc tét hon do lugng thirc an
du thtra it hon; (4) Kich thich dap ing mién
dich, tang cudng sirc dé khang v6i bénh tat va
cang thang [3, 16]. Khac voi nghién cuu hién
tai, mot s6 nghién ctru cho thay tan suit cho
an tdc dong manh hon 1€n tang trudng so voi
ty 1& séng hodc hé s6 phan dan, nhu trén cac
loai ca bon dudi vang (Limanda ferruginea),
¢4 ngir vy xanh (Thunnus thynnus), ca khé
van (Gnathanodon speciosus), ca khoang
c6 cam (Amphiprion percula) va ca bop
(Rachycentron canadum) [5, 10, 12, 21, 22].
Do d6, tn sudt cho an toi vu can dugc xac
dinh riéng cho ting loai, giai doan phat trién
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va hé théng nudi cu thé nham dam bao cén
bang giita sinh truong, ty 1& séng ciing nhu
cac chi tiéu stuc khde khac & ca [29].

Bén canh cac chi tiéu tang truong va ty I¢
song, tan suat cho an cling c6 anh huong dang
ké dén hiéu qua st dung thirc an cta ca su dat
giai doan giong. Trong nghién ciru nay, viée
tang tan suat cho an tir 2 - 3 lan/ngay 1én 4 -
5 lan/ngay da cai thién dang ké cac chi tiéu
vé lugng thtrc an tiéu thu (FI), hé sb chuyén
hoéa thuc an (FCR) va ty I¢ hi¢u qua st dung
thire an (FER). Két qua tuong tu ciing duoc
ghi nhan trén cac loai Epinephelus akaara,
Lates calcarlfer va Salmo salar [6, 13, 17].
Co ché g1a1 thich cho sy cai thién nay c6 thé
lién quan dén viéc ting cudng tiéu hoa va hip
thu dinh dudng khi ca duoc cho an nhiéu bita
hon. Viéc chia nho khau phan an hang ngay
thanh nhiéu bita gitp tranh qua tai hé tiéu
hoa, taing cuong hoat dong cua cac enzyme
tiéu hoa va rat ngin thoi gian thie an luu lai
trong da day [8, 26]. Nho do, hiéu qua tiéu
hoa va hap thu dinh dudng tir thire an duoc
tang cuong. Tuy nhién, mic do dap ung voi
tan sudt cho an c6 thé khac nhau tuy loai va
giai doan phat trién. Trong khi nhiéu nghién
cuu chi ra tac dong tich cuc cua viéc tang tan
suét cho an, mot s6 cong trinh khac lai khong
ghi nhan sy khéc biét c6 ¥ nghia thong ké giita
cac nhoém thi nghiém, nhu trén cac loai ca bon
bai Tay Duong (Hippoglossus hippoglossus),
¢4 hoi van (Oncorhynchus mykiss) hay ca tré
phi (Clarias gariepinus) [1, 28, 33].

Tom lai, két qua thu dugc trong nghién
ctru hién tai da khrflng dinh vai tro cua viéc
xac dinh tan suit cho an dbi véi ting cuong,
ty 18 séng va hiéu qua st dung thirc an cua
cé su dat. Két qua cua nghién ciru nay cung
cip thong tin hitu ich cho viéc xdy dung quy
trinh wong ca su dit giai doan gidng, gitp tdi
vu héa sinh truong, ty 1& séng va hidu qua sir
dung thirc dn, nang cao hiéu quéa san xuat cia
loai ca nay trong thyc tién. Tuy nhién, dé co
co so khoa hoc vitng chic hon, can tién hanh
thém cac nghién ctru v6i pham vi tan suat cho
an rong hon, vi du 6 - 10 lan/ngay, trén nhiéu
giai doan phat trién khac nhau cua ca su dat
va két hop voi cac yéu té khac nhu thanh phan

dinh dudng cta thic an, khau phan cho an va
cic yéu té moi truong nude. Bén canh do,
nhiéu chi tiéu danh gia sau hon vé tac dong
cta tan sudt cho an ddi v6i ca nhu hoat tinh
enzyme tiéu héa, co ché chuyén hoa, hip thu
dinh dudng, su bién d6i mé hoc dng tiéu hoa
hay cac chi tiéu danh gia cang thang ¢ ca su
dat ciing can dugc xem xét. Ngoai ra, ciling
can can nhic dén cic yéu t6 kinh té, nhan luc
va kha nang ap dung vao thuc tidn san xuat
khi dé xuét tan suit cho an tdi uu.
IV. KET LUAN VA KIEN NGHI

Nghién ciru nay cho thiy tan suit cho an
anh huéng dang ké dén sinh truong, ty 18
song va hiéu qua st dung thirc an cua c4 su
dat giai doan giong. Ca dugc choan 4 -5 lan/
ngay thé hién két qua vuot trdi vé cac chi
tiéu trén so voi 2 lan/ngay. Khong co su khac
biét c6 ¥ nghia thong ké giita viéc cho an 4
vas lﬁn/ngély Két qua nay goi ¥ tan sudt cho
an 4 lan/ngay la phu hop trong uong nudi ca
su dat giai doan gidng, vua t6i wu hoa sinh
truong, ty 18 sdng va hiéu qua sir dung thic
an, vira tiét kiém chi phi nhan coéng. Nghién
cuu dong gop quan trong cho viéc hoan thién
quy trinh san xuét giéng va nudi thuong
pham c4 su dat.

Céc nghién ctru tiép theo nén mo rong pham
vi khao sat & cac tan sudt cho an cao hon 5 lan/
ngay dé x4c dinh duoc gia tri td1 wu. Bén canh
do, cac chi tiéu danh gia sau hon nhu hoat tinh
enzyme tiéu hoa, su bién ddi mo hoc 6ng tiéu
hoa va cac co ché chuyén hoa, hap thu dinh
dudng ciling can dugc xem xét dé hiéu rd hon
tac dong cuia tin suat cho an 1én loai ca nay.

Lo1 cam on

Nghién ctru nay 1a mot phan két qua cta
dé tai nghién ciru khoa hoc cap Tinh Khanh
Hoa (Ma so XXXX) "Xay dung quy trinh
san xudt giéng va nudi thwong pham ca su
dat (Protonibea diacanthus Lacepede, 1802)
tai Khanh Hoa". Nhom tac gia xin chéan thanh
cam on UBND tinh Khanh Hoa, S& Khoa hoc
va Cong ngh¢, Truong Pai hoc Nha Trang va
cac nhan vién tai Trai san xuét giéng ca bién
Duong Dé, Vinh Hoa, Nha Trang di hd tro
kinh phi, tao diéu kién vé thoi gian va co s¢ vt
chat dé hoan thanh nghién ctru nay.
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