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TOM TAT
Bé tai danh gid anh hwong ciia viéc bo sung bot dé, bot du tring ruoi den lén toc dg sinh truong ciia ca
16 phi do (Oreochromis sp.) dwoc bé tri trén 9 bé composite theo kiéu hodn toan ngdu nhién véi 3 nghiém thirc
va 3 lan lap lai. MG6i bé 6 thé tich 500 L va mdt do 20 con/ bé, ¢é cd trung binh 46,23g /con. Ba nghiém thirc
bao gom nghiém thire doi chirng sir dung hodn todn bét ca (chiém 36,9% vién thire an), nghiém thirc sir dung
20% bét dé va 20% bot du tring rudi den thay thé bt cd trong cong thire thire an. Két qua cho thay toc dé sinh
truong (DWG va SGR,,) cua ca ré phi do ¢ cdc nghiém thirc cé sy khac biét nhung khong coé y nghia vé mat
théng ké (P>0,05), cu thé ¢ NT doi chimg dat (0,69 g/ngay va 1,11 %/ngdy) NT thirc dn sir dung 20% bét du
tring ruoi den dat (0,64 g/ngay va 1,08 %/ngay) va NT thirc an sir dung 20% bt dé thay thé bét ca dat (0,52
g/ngay va 0,91 %/ngay). FCR va TLS ¢ NT thirc dn sir dung 20% bt du tring ruéi den (1,68; 98,33%), NT
thire an sir dung 20% bt dé thay thé bot cd (2,05, 100%) va NT doi chirng la (1,73; 98,33%). Nhw vay, thirc dn
duge thay thé 20% bot dé va bt du tring ruoi den khong dnh hwong dén téc dg sinh trucng ciia cd ré phi do.
Tir khéa: Toc do sinh trieong, cd ré phi do, bot dé, bot du tring ruoi den, bét cd.

ABSTRACT

The study evaluated the effect of cricket meal and black soldier fly larval meal on the growth performance
of red tilapia (Oreochromis sp.) was arranged on nine composite tanks in a completely random designed with
three treatments and three repetitions. Each tank has a volume of 500 L and density of 20 fish/tank, average
fish weight was 46.23g/fish. Three treatments included control treatment using 100% fish meal (36.9% of the
pellet), 20% of cricket meal and 20% black soldier fly larval meal replacing fishmeal in the diets of control
treatment. The results showed that the growth rate (DWG and SGR) of red tilapia in the treatments were not
statistically significant different (p>0.05), specifically in the control treatment reached (0.69 g/day and 1.11%/
day), treatment used 20% of black soldier fly larval reached (0.64 g/day and 1.08 %/day) and treatment used
20 % of cricket meal replacing fishmeal reached (0.52 g/day and 0.91%/day). Feed conversion ratio and
survival rate of tilapia in treatment used 20% black soldier fly larval were 1.68 and 98.33%, in treatment used
20% cricket meal to replace fish meal were 2.05 and 100%, and in control treatment were 1.73 and 98.33%.
Therefore, feed substituted 20% fishmeal by black soldier fly larval meal and cricket meal were not affect the
growth performance, feed conversion ratio and survival rate of red tilapia.

Keywords: Growth rate, red tilapia, cricket meal, black soldier fly larvae meal, fishmeal

I. GIOI THIEU trong nudi trong thuy san [1, 3, 5, 6]. Mot trong

Giai phap thay thé nguon dam tir bot ca nhitng nguyén liéu dang dugc quan tdm sir dung
trong thirc an thily san ngay cang trd nén cap dé thay thé bot ca do 1a bot dé, bot au tring rudi
thiét do su khan hiém bot ca 1am cho gia bot den [4, 7]. Tuy nhién, trong nudi tréng thuy san
ca tang, qua doé chi phi thirc an ngay cang tang nh&ng nghién cliru Yé dinh dudng c6 bd sung
! Trudng Dai hoc An Giang, Pai hoc Québc Gia Tp. H5 Chi Minh. bét dé, au tfﬁng rudi den con kha it chu Yéu
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nghién ctru st dung bot dau nanh [12, 13, 14].
Dic biét, dbi v6i nhirng loai ca c6 tinh dn thién
vé thyc vat dién hinh nhu cé rd phi do thi viéc
b sung 2 loai nguyén liéu trén s& ¢6 nhimng anh
hudng nhu thé nao dén tdc do sinh truong, ty 18
song va hiéu qua sir dung thirc an. Xuat phat tir
yéu cau trén, dé tai dugc thuc hién nhim danh
gi4 kha ning thay thé bot ca trong khau phan an
cua ca ro phi dé.
II. PHUONG PHAP NGHIEN CUU
1. Thoi gian, dia diém, dbi twong va vat ligu
thi nghiém

Dé tai duoc thuc hién tai Trai thuc nghiém

thiy san Truong Pai hoc An Giang va phan
tich mau trong phong thi nghiém cua truong
dai hoc An Giang.

Thoi gian thyc hién dé tai tir thang 3/2019-
5/2019.

R6 phi do duge mua ciia cong ty c6 phan
Nam Viét c6 khdi lwong trung binh 1a 46,23
+ 0,65 g/con. Bot dé kho Gryllus bicaculatus
dugc mua tir Campuchia dem vé xay nhuyén
va bao bao trong tii dong. Bot du trung rudi den
dugc mua cia nguoi dan tai Binh Phudec.

Bé composite 0,5m3, may ép vién, can dién
twr, thau nhya, vot...

Hinh 1. Po chiéu dai ca

Thuce an dugc lam tir cac nguyén li¢u: bot
c4, bot dau nanh, bot mi, bot dé, bot 4u trung
rudi den...Cic nguyén liéu dugc phdi tron
that déu bang tay trudc khi dugc ép vién bang

Hinh 2. Phéi tron nguyén li¢u thirc in

may. Sau do6 phoi khé va dugc bao quan trong
ta lanh. Thic an phoi tron ¢6 ham lwong dam
40% va lipid 9% [11].

Bang 1. Thanh phan nguyén li¢u ciia thirc dn thi nghi¢m (%)

Nguyén liéu (%) - Nehiém thie -
boi chung Bot dé Au tring rudi den
Bot ca 36,9 29,52 29,52
Bot d4u nanh 343 34,3 34,3
Bot mi 18,9 18,9 18,9
Premix vitamin - khoang 2 2 2
Dau ca 59 59 59
CMC 2 2
Bot dé 7,38 0
Bt 4u trung rudi 0 7,38
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Bang 2. Thanh phin sinh héa (%) c6 trong bdt ca, bot dau nanh, bot dé, bot mi, bot Au trung rudi den

Cic chi tiéu Bot ca Botdé Botdiunanh Botmi  Bot Au trung rudi den
Do am (%) 7,15 6,15 8,85 8,15 18,89
Protein tho (%) 61,36 57,05 47,08 10,96 44,53
Béo tho (%) 6,99 22,69 1,27 0,90 22,14
Xo thd (%) 4,61 9,07 2,22 0,15 5,83
Tro tho (%) 17,58 5,05 6,61 0,61 11,27
2. B4 tri thi nghi¢m Ty 16 séng (%) = tong sgcd thudwge 4

Thi nghiém gdm c6 3 nghiém thirc bao gdm
dbi ching (NTDPC), nghiém thic c6 bod sung
bot dé thay thé 20% dam bot ca (NTBD) va
nghiém thirc c6 bod sung bot 4u tring rudi den
thay thé 20% dam bot ca (NTAT) véi 3 lan lap
lai. Nudc dé cung cip cho hé thdng 1a nudc
may sinh hoat thanh phd dwoc bom 1én bé chira
¢6 suc khi va dé 1 dén 2 ngay trudc khi dén
hé thdng thi nghiém. Thoi gian theo ddi thi
nghiém 1,5 thang v6i mat d¢ tha 20 con/bé.

3. Céc chi tiéu theo do6i
3.1 Xac dinh sinh truong

Khéi lugng va chiéu dai cua ca s& dugc can
va do 15 ngay 1 lan, ca s& dugc can va do dé
xéac dinh khéi luong va do chidu dai trude khi
bb tri va khi két thiic thi nghiém bang cac cong
thirc sau:

Tang trong (weight gain): WG (g) = We—Wd

Téc d6 sinh truong khdi lugng tuyét dbi
(Daily Weight gain):

DWG (g/ngay) = (Wc — Wd)/t [15]

Téc do sinh truong khéi lugng twong ddi
(%/ngay) (Specific growth rate of weight):
SRG,, (%o/ngay) =100 * [ In(Wc) — In(Wd)}/t [10]

Sinh truong chiéu dai (length gain):

LG (cm) =Lc-Ld

Toc d6 sinh truong chidu dai tuyét doi
(Daily Length gain):

DLG (cm/ngay) = LC;—Ld [10]

Téc d6 sinh trudng chidu dai tuong ddi (%/
ngay) (Specific growth rate of length):

SRG; (%/ngay) =100 * [In(Lc) — In(Ld)]/t [10]
3.2 Xdc dinh ty 1é song

Ty 1¢ sdng ca duoc xac dinh sé ca thé con
song khi két thiic thi nghiém va dugc tinh bang
cong thue sau:

tong s6 cd thd ban dau
3.3 Xdc dinh hé sé chuyén doi thirc an

Luong thirc 4n (tinh theo khéi lwong kho)
can dung dé tang mdt don vi khéi luong vat
nudi

Heé s6 chuyén doi thie dn (Feed Conversion

Rate): e
FCR = leurc an st dung (g) [10]
Khoi lwong ca gia ting (g)
Trong do:

+ Wd: khéi luong ban dau (g)

+ We: khéi lugng cudi (g)

+ t: thoi gian thi nghiém (t)

+ Ld: chiéu dai ban dau (cm)

+ Le: chiéu dai cudi (cm)

Chit béo: Phuong phap Soxhlet
4. Phuong phap xir 1y s6 liéu

Str dung Excel dé nhap sb lidu va st dung
phan mém Minitab 16.0 dé chay thong ké so
sanh sy khac biét giira cac nghiém thirc bang
kiém dinh Duncan.

III. KET QUA NGHIEN CUU VA
THAO LUAN
1. Téc d9 sinh truéng theo khdi luwgng

Ca thi nghiém duoc lya chon déng ¢, khoe
manh, khong di hinh, xay xat, sach bénh. Khi
lugng ban dau cua ca khong cé su khéc biét
vé mit thong ké (P>0,05). Sau 45 ngay nudi
khéi luong trung binh cta ca o phi do ¢ cac
nghiém thirc khac biét khong c6 y nghia thong
ké (P>0,05). Khéi lugng trung binh cudi thi
nghiém & déi ching, 4u trang rudi den va
bot dé 1an luot 1 77,9 g/con, 74,84 g/con va
69,03g/con. Piéu nay chimg to viéc thay thé
20% protein bot ci bang bot du tring rudi
den va bot dé khong 1am anh hudng dén sinh
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Bang 3. Khdi lwgng trung binh ca ré phi doé trong cac dot thu miu
Nghiém thirc
Chi tiéu 7. P . X
Doi chirng Au trung ruoi den Bot de
W, (g/con) 46,832+ 0,99 46,032 £ 0,68 45,832+ 0,65
W, (g/con) 54,27* + 3,49 54,27+ 0,49 52,47+ 1,45
W, (g/con) 64,33+ 2,76 62,20+ 2,01 61,032+ 1,54
W, (g/con) 77,90*+ 11,27 74,84* + 0,54 69,03*+ 1,05
DWG (g/ngay) 0,692+ 0,23 0,64*+ 0,00 0,522+ 0,03
SRG,, (%e/ngay) 1,11*+ 0,29 1,08*+ 0,02 0,912+ 0,06
Ghi chii: cdc chiF cdi trén cing mgt hang giong nhau thi khéc biét khong cé y nghia thong ké (P> 0,05), gid tri trong bang thé hién gid tri trung binh + stdev.
90
80
% T0
g 60
k= . ;
o250 | BKhdi lwgng c4 ban dau
%’? 40 mKhéi hrong cd 15 ngdy
= ;
- BKhoi lwong c4 30 ngay
i 20 mKhéi lrong c4 cudi
10
0
Déi chimg  Autring rudi  Bot dé
_den
Nghiém thire

Hinh 3. Khdi lrgng c4 diéu hdng cho in céc loai thirc in khac nhau (bt c4, bot dé va
bot Au trung rudi den) trong sudt 45 ngay thi nghiém

truong cua ca. Két qua nay phit hop voi két qua
nghién cru cua Nguyén Phi Hoa & Nguyén
Vian Diing (2010), khi st dung 20% protein
bt tién nhong rudi den thay thé bot ca trong
thtrc an cé loc bong (Chana micropeltes) dat
sinh truong khoi luong cao nhat [2]. Mot s6 két
qua nghién ctru khic cho thdy nhong rudi den
c6 thé dugc st dung dé thay thé ngudn protein
trong khu phan thirc an cta c4 ro phi [8, 9].
Tuong tu khdi luong trung binh cua ca cubi
thi nghiém, toc do sinh truong khoi luong tuyét
d6i (DWG) ¢ nghiém thirc d6i chimg khéc biét
khong c6 ¥y nghia thong ké (P>0,05) véi hai
nghiém thirc ¢6 st dung 20% bot dé, bot au
trung rudi den trong cong thic thirc dn. Diéu
nay cho thay, khi cho ca an thtrc an c6 st dung
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20% bot dé thay thé bot ca va thirc an co sir
dung 20% bot 4u tring rudi den khong 1am anh
hudéng dang ké dén tdc do sinh truong khdi
luong tuyét dbi cua ca ro phi do.

2. Téc d sinh truéng vé chiéu dai

Két qua bang 4 cho thiy sau khi nu6i duoc
45 ngay toc do sinh truong vé chiéu dai khong
¢6 ¥ nghia thong ké (P>0,05) giita cic nghiém
thirc, dao dong trong khoang 15,8 -16,81cm.
Diéu nay ching to viéc thay thé bot ca bang bot
4u triung rudi den va bot dé khong anh hudng
dén su sinh trudng vé chiéu dai cua ca.

Giita cac nghiém thirc ¢6 toc do sinh truong
chiéu dai tuyét dbi sau 45 ngdy nudi tuong
duong nhau dao dong trong khoang 0,03-0,05
cm/ngay.
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Bang 4. Chiéu dai trung binh ciia ¢4 trong qua trinh thi nghiém
Chi tiéu Poi chirng Au triung rudi den Bot dé
L, (cm) 14,56+ 0,18 14,49 £ 0,15 14,44* £ 0,06
L, (cm) 15,26*+ 0,52 15,02*+ 0,126 14,91°+£ 0,24
L,, (cm) 15,74* £ 0,31 15,65*+ 0,08 15,42*+ 0,07
L, (cm) 16,81*+ 0,64 16,24* + 0,55 15,84+ 0,71
DLG (cm/ngay) 0,05+ 0,011 0,04*+ 0,01 0,03*+ 0,02
SGR (%/ngay) 0,32:+ 0,06 0,25 40,05 0,2 + 0,09

Ghi chii: Trén cing mét hang cdc s6 mang ki t giong nhau khéc biét khéng c6 y nghia thong ké (P > 0,05).

3. Ty 1€ song va hé so chuyén doi thirc an

Bang 5. Ty 1¢ song va hé s6 chuyén ddi thirc in ciia ca trong qua trinh thi nghiém

Chi tiéu Péi chirng Au tring rudi den Bot dé
Ti 18 song (%) 98,33+ 2,89 98,33+ 2,89 100°+ 0,00
FCR 1,732+ 0,86 1,68:+0,18 2,05+ 0,18

Ghi chii: Trén ciing mét hang cac s6 mang ki tw giong nhau khac biét khong o y nghia thong ké (P> 0,05).

Tir két qua duoc trinh bay ¢ bang 5 cho thiy
ty 18 sdng ctia ca ro phi do trong qua trinh thi
nghiém rat cao dao dong tr 98,33% - 100%.
Céc nghiém thirc ddi chimg, bot dé va au tring
rudi den co gia tri ti 1¢ sdng khac biét khong co
¥ nghia thong ké (P > 0,05), Nhu vay, viéc bo
sung 20% bot dé va bot 4u tring rudi den thay
thé bot ca trong khau phan i an cua ca 16 phi dé
khong anh huong dén ty 18 sdng cua ca.

Tuong tu, nghién cuu cua Nguyen va ctv
(2009) trén ca ca ré phi do (Oreochromis sp.)
cho thay ca co thé sir dung thirc dn ché bién tir
banh dau dau nanh hodc bot dau nanh ly trich
dau dé thay thé hoan toan dam bot ca ma khong
lam anh huéng dén téc d6 sinh truong, ty 18
sdng va hé s6 chuyén d6i thirc an [17].

Heé sb sir dung thirc an & nghiém thic co sir
dung 20% bot dé thay thé bot ca trong cong
thirc thie an 1a 2,05, nghiém thirc d6i chimg
(1,73) va nghiém thirc ¢6 sir dung 20% bot au
rung m01 den thay thé bot ca 1a 1,68. Khac biét
vé hé s6 chuyén doi thirc an khong co y nghia
thong ké giita cac nghiém thirc (P>0,05). Két
qua nay cao hon nghién ctru cia Bondari va
ctv (1987) sir dung bot nhong rudi trong khau
phan thtrc an cho c4 nheo (Channel catﬁsh) [8].
Bondari va ctv (1987) cho rang co thé sir dung
30% bot nhong rudi den trong khau phan thirc

an cho ca nheo ma khong lam anh hudéng dén
sinh truong vé khoi lugng co thé, ti 1é séng,
hi¢u qua stir dung protein cua ca [8]. St-Hilaire
va ctv (2007) nghién ctru trén ca hoi (Rainbow
trout) va Bondari va ctv (1987) nghién ctru trén
ca nheo (Channel catfish) khi cac tac gia nay
cho rang c6 thé thay thé t6i thicu 25% bot ca
bang bot nhong rudi trong khau phan thirc an
cho cac d6i twong trén ma khong anh hudng dén
hé s6 chuyén ddi thire dn (FCR) cua ca [9, 18].

IV. KET LUAN VA KIEN NGHI
1. Két luin

Khéi lugng va chiéu dai cia ca ro phi do khi
két thiic thi nghiém ting 1én rd rét. Tuy nhién,
su sinh truong vé chiéu dai va khdi lugng
khong c6 sy khac biét gitra cac nghiém thic.
Ty 18 séng dao dong tir 98,33 -100%, FCR giita
cac nghiém thtrc dao dong trong khoang 1,68
- 2,05.

Thirc dn cta ca 16 phi do c6 thé thay thé
20% dam bot ca b;"lng bot du trung rudi den va
bot dé ma khong anh huong dén tdc do sinh
truong, hiéu qua str dung thire in va ty 18 sdng.
2. Kién nghi

Tiép tuc nghién ctru thém vé kha ning thay
thé bot ca bang bot dé va bot du tring rudi den
trong khau phan an ciia mot s6 déi tugng thiy
san khac.
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