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TOM TAT

Nghién ctru duoc thye hién nham muc tiéu danh gia 4nh hudéng ctia protein trong thiic an dén ty
lé song, tang trudong va hiéu qua chuyén ddi thic an cta ca bong (Spinibarbus denticulatus
Oshima, 1926) giai doan giong lon. Thi nghiém duoc b6 tri ngau nhién voi 3 nghiém thic protein:
28%, 30%, 32%, moi nghiém thtrc duoc lap lai 3 1an. C4 bdng co 20 + 1,46 g duoc wong trong giai c6
kich thuéc 2,0 x 1,0 x 1,5 m véi mat do 100 con/m? trong thoi gian 60 ngay. Két qua nghién ctru
cho thdy, ty 1¢ song ctia ca khong bi &nh hudng boéi ham luong protein trong thitc an. Toc do ting
truéng hang ngay cta ca nhanh nhat & nghiém thic thitc dn chira 32% protein va khac biét c6 y
nghia giita cac nghiém thic (P < 0,05). Ngoai ra, chi s6 FCR dat thap nhat & nghiém thtc thitc an
muc protein 32%. Bén canh do, hiéu qua st dung protein ciing dat cao nhat & nghiém thtc c4 an
thtrc an muic protein 32%. Nhu vay, wong cé 16c giai doan ca 10 - 40 ngay tudi thi thitc an chira 32%
protein 1a thich hop nhat. Do vay, wong c4 bong giai doan c4 giéng 1on thi thac an chia 32%

protein 1a thich hop nhat.

Tt khoa: Ham hrong protein, ting trudng, thitc an, ty I¢é song, FCR, hiéu qua sir dung thic an.

1. DAT VAN BE

Cé4 bong (Spinibarbus denticulatus) 1a loai ca
giau dinh duong, c6 gia tri kinh t€, phan b6 & cac
tinh phia Bac doc theo song Hong (tinh Yén Bai tré
lén), song Lam (Con Cuéng, Cita Rao), song Thu
Bon, song Tra Khiuc (Nam Trung bo). Ca bong co
thit ngon, duoc st dung nhu 1a loai thity dac san.
Hién nay, ca bong 1a loai c6 trién vong nudi va
dang duoc phat trién manh & mot s6 tinh mién nui
nhu: Ha Giang, Yén Bai, Hoa Binh, Thanh Hoa.
Tuy nhién, ngudn giong van chua da dé cung cip
ra thi truong va con phu thuoc nhiéu vao tu nhién.
Han ché 16n nhat trong phat trién nghé nuoi ca
bong 1a kho khan trong san xuat con giéng, do ca
bong thanh thuc mudon. Hon nira, khi wong ca
bong c6 ty 1é song thap, khoang 30 - 40%. C6 nhiéu

yéu t0 anh huong dén ty l¢ song trong wong nudi
ca bong, tuy nhién dinh dudong & mdi giai doan
wong la vo cuing quan trong. Mit khac, trong hoat
dong nuoi thiy san, thiec 4n chiém ty 1é cao trong
téng chi phi chung tir 50 - 80% [1], do do viec
nghién cttu xac dinh thiic an c6 ham luwong protein
phu hop cho su ting truéng, ty 1¢ song cua ca
bong 1a van dé rat cap thiét.

Nghién ciu duoc thuc hién nham xac dinh
thitc an c6 ham luong protein phu hop cho su ting
truéng va ty lé song cta c4 bong giai doan ca
giong 16n. T cac két qua dat duoc ctia nghién ctu
sé gop phan bd sung thém mot so6 thong tin ky
thuat vé wong c4 bong, tir d6 vira chtt dong ngudn
giéng phuc vu nhu ciu nuéi thuong pham, vira han
ché danh bat khai thac ngoai tu nhién.
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2. PHUDNG PHAP NGHIEN CUU

2.1. Bo tri thi nghiém

Nghién cttu duwgc thuc hién tai Trai NTTS
nudc ngot, Vien Nong nghiép va Tai nguyén,
Truong Pai hoc Vinh tir thang 4 - thing 5 nam
2024. Thi nghiém duoc bé tri ngadu nhién véi 3
nghiém thic: (NT1) ham luong 28% protein; (NT2)
ham luwong 30% protein; (NT3) ham luwong 32%
protein. Méi nghiém thic duoc 1ap lai 3 1an.

He thong thi nghiém gém 9 giai voi thé tich 2
x 1 x 1,5 cm duwoc dit cung trong ao c6 dién tich
1.000 m% Ca st dung dé bo tri thi nghiém co
ngudn tir sinh san nhan tao va wong lén giai doan
ca c6 kich co ban dau 1a 12,7 + 1,56 cm (20 + 1,46
g) voi mat do wong 100 con/m>

Bang 1. Thanh phan dinh duong clia thirc in

trong wong c4 bong
Thttc an
Thanh phan NT1 NT2 NT3
(28% pr) | (30% pr) | (30% pr)
Protein 28 30 32
Lipid tho 8,00 8,00 8,00
Xo tho 7,00 7,00 7,00
bo 4m 11,00 | 11,00 | 11,00
Ning luong tho (KJ/kg)| 12,9 12,9 12,9
Lysine 2,7 2,7 2,7
Methionine 1,1 1,1 1,1

2.2. Tién hanh thi nghiém

Ao dat giai duogc cai tao va cho nudéc bom da
duoc xtt ly ddm bao moéi truong trong nudc 6n
dinh trudc khi tha ca. Truoc khi tién hanh thi
nghiém, ca duoc wong chung trong bé composite
1.000 m® c6 suc khi nhe, nuéc c6 nhiét do 1a 29°C,
oxy hoa tan > 5 mg/1, pH 7,5 - 8,0. Sau d6 can va do
ngau nhién 50 con dé xac dinh khéi lugng va chiéu
dai ban dau, bo tri ngau nhién 1.800 con ca vao
modi giai cé kich thudéc 2,0 x 1,0 x 1,5 m (mat do
100 con/m? va uong trong 60 ngay.

Cham soc va quan ly:

Trong thoi gian thi nghiém cho c4 an theo nhu
cau (khoang 10 - 12%/khoi luong than/ngay), méi

ngay cho c4 4n 2 lan vao 7 va 16 gio. Thic an thia
duoc vét ra va can sau khi ca dn no & méi 1an cho
an.

Trong qua trinh wong thuong xuyén vé sinh
giai wong, ao wong duoc suc khi dinh ky va dinh ky
1 thang thay 20 - 30% luong nudc trong ao tranh
gay soc va dam bao cac yéu t6 moi truong thich
hop cho ca phattrién.

2.3. Phuong phap thu thap s6 liéu

- banh gia toc do ting trudng cta ca: Puoc xac
dinh dinh ky 10 ngay/lan, trén 30 c4 thé duoc thu
ngau nhién, dua theo chiéu dai tieu chuidn (SL)
bang thuéc kep chia vach c6 do chinh xac dén 0,1
mm va khai luong (W) toan than ca bang can dién
t&r TANITA c6 d¢ chinh xac dén 0,01 g.

Tang truéng theo khdéi lwong binh quan theo
ngay cua ca thi nghiém, xac dinh boi cong thic:
ADG (g/ngay hoac cm/ngay) = (W-W,)/A,. Trong
do: W, 1a khoi luong ca tai thoi diém bat dau thi
nghiém; W, 1a khoi luong cla ca tai thoi diém két
thuc thi nghiém; A, 1a s6 ngay thi nghiém.

Toc do tang trudng dac biét cua ca, xac dinh
ba6i cong thuc: SGR (%/ngay) = 100 x [Ln (W) -
Ln(Wy)1/A.. Trong do: W, 1a khoi luong c4 tai thoi
diém bat dau thi nghiém; W, 1a kheéi luong cta ca
tai thoi diém keét thac thi nghiém; A, 1a s6 ngay thi
nghiém.

- banh gia ty 1é song cta ca thi nghiém duoc
xac dinh theo cong thic: SR (%) = 100 x (s6 ca thu
hoach + s6 ca chét do thu mau)/sé ca tha ban dau.

- Hé s6 thic an (Feed Convertion Ratio, FCR):
FCR = Khoi luong thitc 4n stt dung/Khoi luong ca
gia tang.

- Hiéu qua str dung protein (PER): PER = Téng
trong ca (g)/Protein ca an vao (g).

2.4. Phurong phép xit ly s liéu

S6 lieu thi nghiém duoc xtt ly, phan tich theo
phuong phap phuong sai mot nhan t6 (One way
ANOVA) va kiém dinh tiéu chudn Duncan dé so
sanh gia tri trung binh gitta cac nghiém thic voi
do tin cay 95% (P < 0,05) bing phan mém SPSS 27.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dién bién céc yéu t6 moi truong trong qua
trinh thi nghiém

Cac yéu t6 moi truong wong duoc trinh bay
trong bang 2. Trong thoi gian thi nghiém, dao
dong nhiét d6 trong ngay khong qua 2°C, nhiét do
vao budi sang trung binh 26,8°C va budi chiéu
28,9°C, khoang nhiét do nay thich hop cho ca phat
trién. Theo Boyd (1990) [2], nhiet do thich hop
cho su tang trudng caa ca tir 25 - 32°C. Oxy hoa tan
dao dong tit 5,2 - 5,4 mg/1 vao budi sang va budi
chiéu tir 5,4 - 5,9 mg/1. Gia tri pH cta thi nghiém

lu6n 6n dinh trong khoang thich hop tix 7,3 - 7,8 va
dao dong trong ngay nhé hon 0,5 don vi. Theo
Nguyén Phu Hoa (2014) [3], khoang pH thich hop
cho su phat trién cta ca thuong dao dong tir 6,50 -
9,00. Nhu vay, voi cac gia tri pH nuwéc ghi nhan
duoc (Bang 2) déu phu hop cho sy phat trién cia
ca. Gia tri N-NO, trong moéi truong & cac nghiém
thtc thi nghiém nim trong khoang thich hop (0,2 -
0,3 mg/1) cho cé phat trién. Theo Boyd (1990) [2],
Timmoms va cs (2002) [4], oxy tir 5 mg/1 dén bao
hoa 1a méi truong tot cho ca phat trién, N-NO, tir
0,37 - 0,38 mg/1.

Béng 2. Moi treomg wong c4 thi nghiém

Thoi gian 0 N-NO2
nub Nhiét do (C) pH Oxy (mg/1) (ng/D
(ngay) Séang Chiéu Sang Chiéu Séang Chiéu

10 252+0,31 | 27,1 +£0,35 | 7,3-7,5 7,6 -7,8 52+0,22 5,9+0,20 | 0,20 +0,02

20 274+0,48 | 283+0,26 | 7,5-7,6 7,7-17,.8 54+0,24 54+0,22 | 0,30 £0,04

30 273+025 | 28,6029 | 73-74 | 7.6-77 | 53022 | 540,18 | 0,30+0,01

40 274+044 | 28,1+0,32 | 7,3-7,5 7,6-7,7 52+0,22 53+0,20 | 0,20+0,02

50 27.8+0,46 | 293+0,22 | 74-7,5 7,7-17,.8 54+0,24 54+022 | 0,20+0,04

60 285+027 | 297028 | 7,4-75 | 77-78 | 53+022 | 54+0,18 | 0,20=0,01

Céc yéu to nhiét do, pH, oxy hoa tan va N-NO2
& cac nghiém thirc cta thi nghiém khong co6 su
chenh léch nhiéu gitra budi sang va chiéu, khoang
chénh léch van ndm trong khoang thich hop cho
su phat trién cta ca.

3.2. Ty l¢ s6ng

Hinh 1 cho thdy, ty 1é song ctia ca & ca 3 nghiém
thtzc déu dat tuong d6i cao (91,25 - 96,00%).
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Két qua khiang dinh, ham luong protein trong
thitc an tir 28 - 32% khong anh huong lén ty lé song
ctia ca bong (P > 0,05). Nghién cttu ctia Tran Ngoc
Tuyén va Nguyén Van Triéu (2021) [5] trén doi
tuong ca 16c den, Nguyén Van Triéu va cs (2014)
[6] trén doi tuong ca két cho thay, ty 1é song cla
ching déu khong bi anh huéng béi ham luong
protein trong thic an st dung.
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Hinh 1. Ty 1 s6ng cfia ca béng khi nuéi bing cac thtrc in c6 ham ligong protein khac nhau
Ghi chii: Chit cdi di kém gid tri trung binh trén moéi cot khdc nhau thé hién suwr sai khidc coé y nghia

thong ké (P < 0,05).
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3.3. Anh hudéng ctia ham luong protein trong
thizc dn lén ting truedng ci bong

Thtc 4n 12 yéu t6 quan trong anh huéng lon dén
toc do sinh trudng va ty lé song d6i voi tat ca cac loai
ca. Trong san xuat, nhu cdu dinh dudng trong thirc
an anh hudng l6n dén ty 1é song va toc do sinh
trudng cia ca. Do d6, im duoc nhu cau dinh duong

néi chung va nhu cau protein néi riéeng phu hop
trong san xuit ma van dam bao ty 1¢ song cao va
sinh trudng tot 1a rat can thiét.

Tang trudng 1a qua trinh 16n 1én vé kich thudc
ctia c4. Sau 60 ngay wong, su lon 1én vé khoi luong
ctia ca bong duoc ghi nhan trong bang 3.

Bang 3. Ting trudng (theo khdi lugng, g) ciia c4 béng khi nuéi bing céc thitc an
c6 ham luong protein khac nhau

Nghiém thirc W, (2) W, (2) DWG (g/ngay) SGR (%/ngay)
NT1 (28% pr) 20,00 + 1,36° 38,83 + 1,00° 0,31+0,012° 1,15 +0,043"
NT2 (30% pr) 20,00 + 1,36° 45,93 +0,70° 0,43 +0,012° 1,39 +0,026°
NT3 (32% pr) 20,00 £ 1,36 52,10+ 1,31° 0,54 + 0,022° 1,60 + 0,042¢

Ghi chu: S6 liéu cé chir mi trong cung cot khdc nhau thi khdc nhau co y nghia (P < 0,05); W, (2):
Khoi hrong cua c4 tai thoi diém bat dau thi nghiem; W, (g): Khoi luong cua cé tai thoi diém két thic thi
nghiém; DWG (g/ngdy). Tang trudng binh quan ngdy cua cd trong thoi gian thi nghiém; SGR(%/ngdy):
Tang truong dat biét cua cd trong thoi gian thi nghiém.

Két qua tai bang 3 cho thdy, ca duoc lwa chon
cho thi nghiém déng déu co khoi lwong ban dau 20
g, khac nhau khong cé y nghia (P > 0,05). Sau 60
ngay thi nghiém, ca bong dat khéi lwong tir 38,83 -
52,10 g, c6 xu huong khac biét & cac nghiém thirc
cho an voi ham luong protein khac nhau. C4 bong
cho an voi ham luong 28% protein (NT1) dat khoi
luong théap nhat (38,83 g), tiép dén 1a ca bong cho
an v6i ham luong 30% protein (NT2) dat khoi
luong (45,93 g) va ca bong cho an véi ham luong
32% protein (NT3) dat khéi luong cao nhat (52,10
g). Phan tich théng ke cho thdy, gitta cac nghiém
thirc sai khac c6 y nghia (P < 0,05).

Béang 3 cho thay, toc d6 tang trudng cta ca
bong thi nghiém twong d6i cham va cé su sai khac
c6 v nghia gitta cac nghiém thice (P < 0,05). Toc do
ting truedng cta ca béng dat cao nhat khi cho an
véoi ham luong 32% protein (NT3) 1a 0,54 + 0,022
g/ngay, tiép dén 1a toc do tang trudng cta khi cho
an voi ham luong 30% protein (NT2) dat 0,43 +
0,012 g/ngay va 0,010 = 0,0006 g/ngay (P > 0,05).
Thap nhat 1a téc do tang trudng cta khi cho 4n véi
ham luong 28% protein (NT1) la 0,31 + 0,012
g/ngay (P> 0,05).

Két qua nghién cttu tang truong dic trung vé
khoi luong ctia ca bong & bang 3 cho thdy, ca &
nghiém thitc cho an voi ham luong 32% protein
(NT3) co ting truong dac trung vé khoi luong cao
nhat (1,60 + 0,042%/ngay); tiép dén la nghiém thic
cho an voi ham luong 30% protein (NT2) (1,39 +
0,026%/ngay), tang truéng dac trung thap nhat &
nghiém cho an v6i ham luwong 28% protein (NT1)
(1,15 + 0,043%/ngay), gitta cac nghiém thic sai
khac c6 y nghia (P < 0,05).

Két qua nghién ctu vé ca két voi ham luong
protein trong thitc 4n ctia Nguyén Van Triéu va cs
(2014) [6] cting khang dinh, ca két ting trudng
cham lai khi ham luong protein trong thitc dn trén
49%. Ca két c6 khai luong 269 + 28,9 mg duoc
wong voi cac loai thic an c¢6 ham lwong protein
tang dan 24%, 29%, 34%, 39%,44%, 49%, 54%. Két qua,
ting truéng khoi luong cha ca ting tir 16,3 - 41,9
mg/ngay khi cd duwoc cho an miuc protein 24 - 49%,
nhung ting trudong cia ca cham lai (20,5
mg/ngay) khi ca duoc cho an thic an chira 54%
protein. Khi st dung thtc an véi ham luong
protein thap chua dap tng nhu ciu thi c4 sé ting
truong cham. Trai lai, cho ca an thuc an chia
luong protein cao vuot qua nhu cau can thiét sé rat
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lang phi [7]. Ham luong protein trong thiéc an la
yéu t6 quyét dinh dén toc do ting truéng cua ca,
gia thanh va hiéu qua kinh t€ ctia qua trinh san
xuat giéng. Vi vay, viéc xac dinh duoc ham luong
protein ctia c4 & cac giai doan khac nhau va téi vu
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to rat can thiét. Nhu cau protein duoc dinh nghia
1a lwong protein toi thiéu nham théa man cac nhu
cau axit amin dé dat tang trudng toi da [8].
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Hinh 2. T4ng trudng binh quan ngay vé khéi luong ctia ca bong thi nghiém
Ghi chi: Chir cdi di kém gid tri trung binh trén moi cot khdc nhau thé hién suwr sai khdc cé y nghia

thong ké (P < 0,05).

Két qua & hinh 2 cho thay, c6 sy khac nhau vé
ting truéng binh quan ngay ctia cad bong thi
nghiém gitra nghiém thic cho an ham luwong
protein khac nhau. Phan tich thong keé chi tiéu nay
O cac giai doan 51 - 60 ngay wong nuoi, su sai khac
gitra 3 nghiém thac 1a khéng cé y nghia (P > 0,05),
cac giai doan con lai déu sai khac nhau c6 y nghia
(P < 0,05). Cu thé, giai doan 0 - 10 ngay wong ca &
NT3 dat 0,66 g/ngay, cao hon cd & NT2 (0,41
g/ngay) va ca & NT1 (0,25 g/ngay) (P < 0,05); giai
doan 11 - 20 ngay wong nudi ca & NT1 dat thap
nhat 0,21 g/ngay va sai khac cé y nghia (P < 0,05)
véoi NT2 (0,38 g/ngay) va NT3 (0,40 g/ngay); giai
doan 21 - 30 va 41 - 50 ngay wong NT3 dat cao
nhat, 1an luot 1a 0,65 va 0,68 g/ngay, sai khac c6 y
nghia (P < 0,05) véi NT1 (0,4 va 0,37 g/ngay), NT2
(0,32 va 0,48 g/ngay); giai doan 31 - 40 ngay nuoi
NT3 dat 0,36 g/con, sai khac khong cé y nghia (P
> 0,05) voi NT1 (0,26 g/con) va NT2 (0,43 g/con)
nhung NT1 va NT2 sai khac c6 y nghia (P > 0,05).

3.4. Hé s6 chuyén déi thirc an ctia ca bong

Ham luong protein trong thic an cé anh
huong dén FCR ctia c4 bong giai doan ca giong
l6n. Nhin chung, FCR giam dan cung véi su gia
tang ham luong protein trong thirc an. He s6 FCR
cao nhat & nghiém thirc 28% protein (1,87), tiép
dén 1a nghiém thtc 30% protein (1,75) va thap nhat
la nghiém thiic 32% protein (1,67). Viéc cho an voi
ham luong 28% protein khong dam bao toc do ting
truong cta ca bong giai doan nay, trong khi do
viéc tang ham luong protein len 30% dat toc do
ting trudng nhung hé s6 chuyén ddi thic an lai
khong c6 su sai khac véi nghiém thic cho an voi
ham luwong 28% va 32% protein (P > 0,05). Tang
ham luong protein lén 32% dat toc do tang trudng
toi wu va co su sai khac ro rét vé hé s6 FCR &
nghiém thitc cho an v6i ham luong 28% protein (P
<0,05) (Hinh 3).
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Hinh 3. Hé s6 chuyén d6i thirc dn ctia c4 bdng thi nghiém
Ghi chii: Chit cdi di kém gid tri trung binh trén moéi cot khdc nhau thé hién suwr sai khidc co y nghia

thong ké (P < 0,05).

Theo Tiéu Quoc Sang va cs (2013) [9], khi
nudi ca loc giai doan 60 ngay tudi lén ca thuong
phdm thi hé s6 thic dn cta ca 16c dao dong tir 1,21
- 1,68. Diéu nay ciing xay ra twong tu trén cac loai
ca khac nhw: Ca tre (4. longifilis) he so thic an
giam khi ham luong protein trong thic dn ting
[10, 11]. Theo Tran Thi Thanh Hién va Nguyén
Anh Tu4n (2009) [1], khi thitc dn duoc cung cap co
ham luong protein cao trong gi6i han cho phép sé
gitup nguoi nuoi st dung thirc an c6 hiéu qua.

3.5. Hiéu qua st dung protein ciia ca bdng

Hiéu qua st dung protein (PER) khong nhiing
thay ddi theo loai protein dn vao ma con thay déi
theo ham luwong protein trong thitc an. Hiéu qua sir
dung protein t6t nhat & nghiém thitc c4 an thic dn
32% protein (1,94), tiép dén & nghiém thtc cd an
thic dn 30% protein (1,83) va thap nhat & nghiém
thitc ca an 28% protein (1,65). Phan tich thong ke
cho thay, sai khac gitta cac nghiém thtc c6 y nghia
thong ké (P < 0,05) (Hinh 4).
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Hinh 4. Hiéu qua st dung protein ciia c4 bong thi nghiém
Ghi chii: Chir cdi di kém gid tri trung binh trén madi cot khac nhau thé hién su sai khac co y nghia

thong ké (P < 0,05).
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Theo Nguyén Thi Ngoc Lan (2004) [12], hiéu
qua st dung protein & ca léc bong ting khi ham
luong protein trong thitc dn cang cao. Van dé nay
cling duwoc khing dinh trén ca 16c giong [13] va ca
tré vang [14]. Tuy nhién, néu ham luong protein
trong thttc 4n qua cao sé dan dén thira protein, co
thé phai ton niang luong dé tieu héa lwong protein
thira, lam cho tang truéng giam, dan dén hiéu qua
stt dung protein ciing sé giam.

4. KET LUAN

Ty lé song ctia ca bong khi cho an véi ham
luong protein khac nhau dat twong doi cao > 90%.
Ca cho an thuc an chtta 32% protein c6 toc do taing
truong 1on nhat, hé s6 FCR lai thap nhat va hiéu
qua stt dung thirc dn dat cao nhat. Do vay, ¢ giai
doan nay, ham luong protein trong thitc an thich
hop cho ca bong 1a 32%.
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EFFECT OF PROTEIN LEVELS IN FEEDING ON GROWTH AND SURVIVAL RATE OF AND FEED

CONVERSION RATIO OF (Spinibarbus denticulatus Oshima, 1926) LARGE FINGERLINGS STAGE
Le Minh Hai, Ta Thi Binh!, Ngo Viet Phu?,
Nguyen Dinh Quan’, Ho Thi Dung?, Ho Van Khoa!
!Vinh University

’Minh Hai Agricultural and Aquatic Products Research and Development Company Limited
Summary

The study was conducted to evaluate the effect of protein levels in feeding on growth and
survival rate of the Spinibarbus denticulatus large fingerlings stage. The experiment was
randomly set up with 3 treatments and 3 replications. The Spinibarbus denticulatus (20 + 1.46 g)
was nursed in para (2.0 x 1.0 x 1.5 m) with the density of 100 fish/m? for the duration of 60 days.
In this study, five different protein levels (28%, 30% and 32%). Survival rate, mean weight, FCR
were observed in this study. The results showed that survival rate of fish was not affected by the
protein content in food. Daily weigth growth of fish was highest at the protein of 32% and
significantly different (P < 0.05) from the other treatments. In addition, the lowest FCR was
gained by feeding pellet feed of 32% protein. Besides, protein efficiency used was highest with
feed protein level of 32%. Therefore, feed protein level was the most suitable for Spinibarbus
denticulatus at 32% CP.
Keyswords: Feed, growth, protein level, survival rate, FCR, protein efficiency ratio.
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