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SUMMARY

STUDY ON THE USE OF BLACK SOLDIER FLY (Hermetia illucens)
LARVAE AS FEED FOR NILE TILAPIA (Oreochromis niloticus) FINGERLINGS

This study was conducted to evaluate the effects of supplementing black soldier fly (Hermetia illucens)
larvae in the diet on growth performance, survival rate, and feed conversion ratio (FCR) of Nile tilapia
(Oreochromis niloticus) fingerlings. The results showed that after 60 days of rearing, fish in treatment NT2
(25% black soldier fly larvae supplementation) achieved the highest final body weight (80.8 + 11.26 g/fish),
which was higher than that of the control treatment NT1 (100% commercial feed; 70.0 + 4.80 g/fish) and
treatment NT4 (100% black soldier fly larvae; 53.7 + 5.71 g/fish). The specific growth rate (SGR) was also
highest in NT2, reaching 7.45 £ 1.48 %/day. The lowest feed conversion ratio was recorded in NT2 and NT3
(FCR = 2.39 — 2.42), whereas higher FCR values were observed in NT1 and NT4 (2.51 — 2.69). The survival
rate of fish throughout the experiment ranged from 65.0 to 74.2%. These results indicated that the
appropriate supplementation of black soldier fly larvae could improve the growth performance and feed
utilization efficiency of Nile tilapia fingerlings without negatively affecting survival rate.

Keywords: black soldier fly larvae, Nile tilapia fingerlings, growth performance, feed conversion ratio,
survival rate.

1. MG PAU ngLAI_(‘yi ,[I]L Tr_ong sO céc _loéi_ th_L"ly sér}

i o nuoi, ca ro phi (Oreochromis niloticus) la
Trong boi canh dan so thé gidi khong d6i tuong thily san nudi nudc ngot phd
nglmg gia tdng, nhu cau vé thyc pham bién & nhiéu nudc trén thé gidi nho toe do
giéu protein dac biét la ngémh nuoi tréng sinh ‘[ru'(}ng nhanh, kha néng thich nghl
thuy san, va nhu cau ndy ngay cang tré rong v6i diéu kién moi truong va hiéu qua
nén cip thiét. Linh vuc nudi trong thuy str dung thtrc an cao [1].

san hién nay dugc xem la mdt trong
nhimg nganh san xuét phét trién nhanh
nhat trong nhém nganh thyc pham, déng
vai tro quan trong trong vi¢c ddm bao an
ninh lwong thue va dinh dudng toan cau.
Theo T6 chie Nong luong cia Lién hop
qudc (FAO), san luong nudi trong thay
san hién da chiém trén 50% tong san
luong thuy san phuc vu tiéu dung ctia con

Tai Viét Nam, ca rd phi khong nhiing c0
gi4 tri kinh té 16n ma con 1a loai thuy san
nudi gop phan quan trong vao sinh ké cua
nguot dan va dong gop vao su phat trién
bén viing cho nganh nudi trong thuy san.
Tuy nhién, mét trong nhiing thach thtc
16n nhat hién nay ctia nganh 13 chi phi
thirc an chan nudi chiém khoang 60 - 70%
tong chi phi san xuét [2]. Bot ca van la
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ngudn protein chinh trong khau phan in
cia nhiéu loai c4 nudi, song ngudn
nguyén liéu nay ngay cang khan hiém do
su suy giam cua ngudn loi thay san tu
nhién, kéo theo gid thanh cao va gay ap
lue 16n 18n h¢ sinh thai bién [1,2]. Do do,
viée tim kiém céc nguon protein thay thé
bot c4, ¢ tinh kinh té va than thién véi
moi truong, dang tré thanh yéu cau cip
thiét d6i v6i nudi trong thuy san hién dai.

Trong nhitng nim gan day, nhong rudi
linh den (Hermetia illucens) duoc xem la
mét trong nhimg ngudn protein thay thé
day trién vong. Nhiéu nghién ctu cho
thdy nhong rudi linh den c6 ham luong
protein cao (35-45%), giau lipid va cac
acid béo thiét yéu, dong thoi c6 thanh
phan amino acid khé can ddi, phu hop véi
nhu cdu dinh dudng cua nhiéu loai thiy
san [3,4]. Bac biét, loai con trung nay co
kha ning chuyén hoa hiéu qua cac phu
phiam nong nghiép va chat thai hitu co
thanh sinh khdi giau dinh dudng, gop
phan tai ché chét thai va giam o nhlem
moi truong [4,5]. Tai Viét Nam, tiém
ning da chiéu cta 4u tring rudi linh den
trong quan 1y chat thai hitu co va lam
nguén thirc @n cho vat nudi cling da dugc
tong hop va danh gia trong cac nghién
ctru tong quan gan day [9].

Nhiéu cong trinh nghién ctru di ching
minh kha nang st dung bot hodc nhong
rudi linh den dé thay thé mot phan hoic
toan bd bot ca trong khéu phﬁn an cua cac
loai thuy san ma khong lam anh hudng
tiéu cuc dén sinh truong, ty 1& sdng hay
hiéu qua st dung thirc an [6]. Cac nghién
ctru trén ¢4 hoi Pai Ty Duong va ca trap
d6 cho thay viéc thay thé bot ca bang bot
4u trung rudi linh den & ty 1¢ thich hop
khong nhirng duy tri hiéu suét tang truong
ma con gop phan nang cao tinh bén vimg
ctia khau phan thirc an [7,8]. O Viét Nam,
viéc st dung nhong rudi linh den trong
thirc an cho ca nudc ngot ciing da dugc
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nghién ctru va cho thiy kha ning {ng
dung thuc tién, dién hinh 1a trén ca 16c
bong (Channa micropeltes) [10].

Bén canh do, nghién ciru tai cac quoc gia
dang phat trién cho thiy viéc san xuit bot
rudi linh den ¢ quy m6 nho hoan toan kha
thi va phu hop vé6i diéu kién kinh té — k¥
thuat dia phwong, gop phan giam chi phi
thirc an trong nuodi ca [11]. Tuy nhién,
phan 16n cac nghién ctru hién nay tip
trung vao giai doan ca thwong phim hosic
cac d6i twong khac, trong khi giai doan ca
gidng — giai doan c6 vai trd quyét dinh
dén sic khoe, kha ning sinh truong va
hiéu qua nudi & cic giai doan sau - van
chua duoc quan tam déy du. Pac biét, cac
nghién ctru vé viéc st dung bot nhong
rudi linh den trong khau phéan an cta ca ro
phi gidng duéi diéu kién khi hau nhiét d6i
va hé théng nuoi dac thu cua Viét Nam
con han ché.

Trong nghién ctru nay, chiing t6i danh gia
hiéu qua st dung 4u trung rudi linh den
(Hermetia illucens) lam thtic in thay thé
mot phan va toan bd thirc an cong nghiép
trong giai doan wong ci ro phi gidng
(Oreochromis niloticus), nhim xac dinh
anh huong ciia cac mirc thay thé dén ting
truong, ty 16 song va hé s6 chuyén doi thirc
an ciia ca. Két qua nghién ctru 1 co s
khoa hoc cho viéc dé xuit kha ning va
muc d§ st dung Au trung rudi linh den
trong khau phan an cho ca ro phi gidng,
gop phan giam chi phi thire an va néng cao
hiéu qua kinh té trong nuéi trong thuy san.

2. THUC NGHIEM

2.1. Ca rd phi giong

Ca r6 phi glong (Oreochromis niloticus)
dugc cung cap boi Trung tam giong thuy
san Nghé An c6 kich ¢& ban dau la 3,5
+0,012cm (trong lugng 2,5 + 0,002g) véi
mat do wong 100 con/m®. Ca giong trude
khi thi nghiém dugc wong chung trong bé
composite thé tich 1.000 m® ¢6 suc khi
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nhe, nh@ét do6 nuéc duy tri 6n dinh 20-
22°C, nong dod oxy hoa tan > 5 mg/L, do
pH 7,5 - 8,0 (trong nha san xuat giong)

2.2. Giai thi nghiém

Ao dit giai dugc cai tao va cho nuéc bom
da dugc xu ly dam bao moi truong trong
nude on dinh trude khi tha ca. Giai thi
nghiém c6 thé tich 3 m?3, kich thudce 2,0 x
1,0 x 1,5 m, sb lugng 12 giai. Giai dugc
1am bang ludi cude (kich thude mét ludi 2
mm), duoc cam trong ao nudi thuy san co
dién tich 1000 mz, mép giai cach mat
nudc ao 30-50 cm, tai Trai NTTS nudc
ngot, Vién Nong nghiép va Tai nguyén,
Trudong Pai hoc Vinh. Mdi ao giai cach
nhau 50 cm.

2.3. Bo tri thi nghiém

Thi nghiém duoc bd tri ngau nhién véi 4
nghiém thirc tuong ung ty 18 thay thé
nhong rudi linh den khac nhau va duge
lap lai 3 1an. Trong d6: Nghiém thic 1
(NT1): 100% thuc an cong nghiép,
Nghiém thuc 2 (NT2): 75% thirc an cong
nghiép + 25% thirc an 1a nhong rudi linh
den, Nghiém thuc 3 (NT3): 50% thirc an
cong nghiép + 50% thirc an 1a nhong rudi
linh den, Nghiém thic 4 (NT4): 100%
thirc an & nhong rudi linh den

Thire an thi nghiém: Thure an cong nghiép
D-910 chira 40% protein, dugc cung cap
bdi Trung tdm gidng thuy san Nghé An.

Nhong rudi linh den: duoc siy kho, xay
nho phu thudc vao kich thudc ca.

Cham so6c va quan 1y:

Trong thoi gian thi nghiém cho cé an theo
nhu cau (khoang 10 - 12%/khéi lugng
than/ngay (kiém tra dinh ky 10 ngay cén,
do ca thi nghiém ctia mdi giai thi nghiém
dé xac dinh tang truong cua ca), moi ngay
cho ¢4 an 2 1an vao 7 va 16 gio. Thirc dn
thtra dugc vét ra va can sau khi ¢4 an no
(thuong sau 30 phut sau khi cho an quan
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sat khong thay hoat dong bit mdi cua ca
thi nghiém) & moi lan cho an.

Trong qua trinh wong thudong xuyén vé
sinh giai wong, ao wong khong suc khi
dugc dinh ky 1 thang thay 20 - 30% luong
nudc trong ao tranh gay soc va dam bao
cac yéu t6 moi trudong thich hop cho ca
phat trién.

2.4. Phwong phap thu thap ) liéu

Panh gia toc d6 ting trudng cia ca: Pugc
xéac dinh dinh ky 10 ngay/lan, trén 30 ca
thé duoc thu ngau nhi‘én, dua theo chiéu
dai tiéu chuan (SL) bang thudc kep chia
vach ¢6 do chinh xac dén 0,1 mm va khoi
lugng (W) toan than ca bang cén dién tir
TANITA c6 d6 chinh x4c dén 0,01 g.

- Cong thuc tinh ting trudng theo k’héi
luong binh quéan theo ngay cua cé giong
thi nghiém:

DWG (g/ngay hodac cm/ngay) = (WWo)/A:.
trong d6, Wy 1a khdi lugng cia ca gidng
tai thoi diém bat dau thi nghiém; Wi I’é
khoi lugng cua ca giong tai thoi diém ket
thtc thi nghiém; A; 1a ) ngay thi nghiém.
Cong thue tinh tde do tang truong dac bict
cua ca:

SGR (%/ngay) = 100 x [Ln (W,) - Ln(Wo)J/A..
trong d6, Wo 1a khdi luong ca gidng tai
thot diém bat dau thi nghiém; W 1a khoi
luong cta ca giong tai thoi diém két thic
thi nghiém; A 12 s6 ngay thi nghiém.
Cong thirc danh gia ty 1é séng cua cé thi
nghiém duoc xac dinh theo cong thirc:

SR (%) = 100 x (sf) ca thu hoach + s ca
chét do thu mau)/so ca tha ban dau.

Hé s6 thic an (Feed Convertion Ratio,
FCR):

FCR = Khéi luong thirc an sir dung/Khdi
luong ca gia tang.

2.5. Phwong phap xir 1y s6 liéu
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S lidu dugc thu thap trong qué trinh thi
nghiém va duogc xu ly theo phuong phap
théng ké mo ta trén phan mém SPSS
20.0, két hop sir dung phép kiém dinh
Duncan, Tukey dé xac dinh muc do sai
khac cua cac cong thirc thi nghiém [15].

3. KET QUA VA THAO LUAN

3.1. Dién bién cac yéu t6 méi truwdong
trong qua trinh thi nghiém

Két qua theo ddi cac dién bién nhiét do,
pH trong qua trinh thi nghiém cho thay,
chat lugng nudc & cac ao co giai bb tri thi
nghiém co cac chi sd vé nhiét do, oxy hoa
tan, pH hoan toan thich hop cho cé gidng
sinh truéng va phat trién (bang 1).

Trong subt thoi gian thi nghiém, nhiét do
nuée dao dong trong ngay khong qua 2°C;
nhiét do trung binh vao budi sang va budi
chiéu nam trong khoang phu hop cho su

sinh truong va phat trién caa cé. Theo
Boyd (1990) [12], khoang nhiét d6 thich
hop cho su tiang trudng cua ca dao dong
tir 25 - 32°C, do d6 céc gia tri nhiét do ghi
nhan trong thi nghiém déu nam trong giéi
han cho phép (gi6i han sinh thai vé nhiét
do cua ca ro phi la 15 + 40°C).

Ham luong oxy hoa tan trong nudc dao
dong tir 3,9 - 7,4 mg/L vao budi sang va
tir 3,9 - 8,4 mg/L vao budi chiéu. Gia tri
pH trong suét thoi gian thi nghiém twong
dbi 6n dinh, dao dong trong khoang 6,2 -
8,1 va bién d6 dao dong trong ngay nho
hon 0,8 don vi. Theo Nguyén Phi Hoa
(2014) [13], khoang pH thich hop cho sy
phat trién cia c4 thuong nam trong
khoang 6,5 - 9,0; céc gia tri pH ghi nhan
duoc trong thi nghiém déu phu hop cho
ca sinh truong.

Bing 1. Bién dong nhiét dp, pH trong qud trinh nudi

Nhiét do (°C) pH DO( mg/L)
Chi tiéu TB xSD TB +SD
Min - Max Min - Max Min - Max
Thoi gian Sang Chiéu Sang Chiéu Sang Chiéu

0-10 19,50 £ 1,55 22,00 £ 2,00 424 +1,17 530+1,20
(26/3-05/4) 18,00 - 21,50 20,00 -24,0 6,2- 6,9 73-7,9 3,86 - 5,75 3,88 - 6,80
11-20 20,18 £ 1,25 23,20+ 1,26 4,68 £1,57 5,70+ 1,60
(06/4-15/4) 19,00 - 21,00 | 21,00 - 25,50 6,4-7,1 74-8,1 3,92 - 6,68 3,90 -7,70
21-30 21,10+ 1,77 26,20 £ 1,80 497 +£1,85 6,10 £ 1,92
(16/4-25/4) 20,00 - 22,50 | 24,50 - 29,00 6,3-7,0 7,2-8,0 3,96 - 7,16 4,00 - 8,24
31-40 22,18 +1,48 27,18 £1,48 5,04 +1,96 6,04 +1,90
(26/4-05/5) 20,00 - 23,50 | 25,00 -29,50 6,4-7,3 74-8,1 3,98 -6,21 3,90 - 8,20
41-50 24,10+ 1,90 29,11 +£1,90 5,05+ 1,88 6,10 + 1,90
(06/5-15/5) 21,00- 25,50 | 27,00 - 31,50 6,2-75 7,0-8,0 4,00 - 6,25 4,02 - 8,30
51-60 25,78 £ 2,06 29,80 £ 2,06 5,10+ 2,03 6,08 + 1,98
(16/5-25/5) 22,00-27,50 | 28,00 - 33,50 6,4-7,9 7,2-8,0 4,03 - 7,47 4,05 -8,40

Bén canh d6, theo Boyd (1990) [12] va
Timmons va cong su (2002) [14], mdi
truong nude c6 ham luong oxy hoa tan tir
5 mg/L dén muc bio hoa duoc xem la
thuan loi cho su phéat trién cua ca. Nhin
chung, cac yéu té méi truong nhu nhiét do,
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pH va oxy hoa tan gitra cac nghiém thuc
cling nhu gira budi sang va budi chiéu
khdng c6 su chénh Iéch 16n, va déu nam
trong khoang thich hop cho su phat trién
ctia cé trong sudt thoi gian thi nghieém.
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3.2. Anh huéng ciia viée bo sung nhong
ruoi linh den Ién hi¢u qua tang truéng

Két qua trinh bay & Bang 2 cho thiy, sau
60 ngay uong nudi, cac chi tiéu tang
trudng cua ca r6 phi gidng co su khac biét
gitta cac nghiém thic (p<0,05). Khbi
lwong ban ddu cia ca & cac nghiém thic
1a twong duong nhau (2,5 g/con), cho thiy
diéu kién bd tri thi nghiém dong déu. Dén
cudi thi nghi¢m, ca & nghi¢ém thirc NT2
dat khdi lugng trung binh cao nhét (80,8 +
11,26 g/con), khac biét cd y nghia so véi
NT4 va c6 xu hudéng cao hon so véi NT1

va NT3. Nguqq lai, nghiér}l thl'rg NT4 cho
khéi luong cudi cung thap nhat (53,7 +
5,71 g/con).

Tang truong binh quan ngay (DWG) va
téc do ting truong dic biét (SGR) cua ca
cling c6 xu hudng tuong tu (Bang 3). NT2
dat DWG (3,84 + 1,13 g/ngay) va SGR
(7,45 + 1,48 %/ngay) cao nhat va khac biét
¢6 v nghia thong ké so véi cac nghiém
thirc con lai (p<0,05). Diéu nay cho thay
viée bd sung au tring rudi linh den & mic
thay thé thich hop c6 thé cai thién hiéu qua
tang truong cta ca ro phi gidng.

Bing 2. Ting truéng (theo khoi heong, g) ciia cd ré phi giong

Nghiém thire W, (g) Wa DWG SGR
(9) (9/ngay) (%o/ngay)
NT1 2,5 +0,00° 70,00 +4,80% 3,03+0,71° 5,68 + 1,31°
NT2 2,5 + 0,00 80,8 +11,26" 3,84+1,13° 7,45+ 1,48°
NT3 2,5 +0,00% 69,7 + 7,57 3,48+0,41° 6,92 + 1,24
NT4 2,5 + 0,00 53,7 +5,71° 2,81 +0,74° 5,41 +229°

Ghi chi: Trong ciing cét s6 liéu ¢6 chiv mii khdc nhau thi khdc nhau véi mire ¥ nghia (p < 0,05);

Két qua ctia nghién ctru nay phu hop voi
nhiéu nghién ctu trude day khi st dung
bot hodc nhong rudi linh den thay thé mot
phan bot ca trong khau phan in cia ca
nué6i. Henry va cong su (2015) [6] cho
rang bot nhong rudi linh den co thé thay
thé mot phan bot ca ma khdng gay anh
huong tiéu cuc dén ting trudng va hiéu
qua sir dung thirc an cua ca. Tuong tu,
Katya va cong su (2017) [8] va Belghit va
cong su (2018) [7] ghi nhan rang viéc
thay thé bot ca bang bot nhong rudi linh
den ¢ ty 1€ phu hop gitp duy tri hodc céi
thién téc do ting trudng cua ca so voi
khau phan d6i chimg.

Trong diéu kién ¢ Viét Nam, Nguyén Phu
Hoa va Nguyén Vin Diing (2016) khi
nghién ciru st dung nhong rudi linh den
trong thitc an cho ca loc bong cling cho
thdy viéc thay thé mot phan thuc in
truyén théng gilp ca c6 muc do ting
truong tét hon so voi nghiém thic st
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dung hoan toan mdt loai thuc an. Diéu
nay cho thdy xu huéng chung 1a khau
phan phdi hop gitra thirc an cong nghiép
va au trung ru6i linh den thuong mang lai
hiéu qua ting truong tdi wu hon so véi
viéc st dung don lé. Viéc giam tang
truong & nghiém thic NT4 c6 thé lién
quan dén sy mat can ddi dinh dudng, dac
biét 1a ham lugng amino acid thiét yéu, ty
1¢ lipid - protein hodac ham lugng chitin
trong nhong rudi linh den, anh huong dén
kha ning tiéu hoa va hap thu dudng chat
clia ca 1o phi gidng. Nhan dinh nay ciing
dugc dé& cap trong cac nghién ciru tong
quan vé str dung con tring lam thirc in
cho ca nudi [3, 4]. Két qua nghién ctru
cho thay viéc thay thé mot phan thic dn
cong nghiép bang nhdéng rudi linh den,
dac biét & mirc 25%, 1a phu hop va mang
lai hi¢u qua tang trudng cao cho ca rd phi
gidng trong giai doan wong nudi.



Tap chi phén tich Héa - Ly va Sinh hoc - Tép 32, S6 0212026

Bing 3. Tang truwéng binh qudn ngay (DWG) ciia cd r6 phi giong theo giai dogn (g/con/ngay)

Giai d";‘gﬂ“{‘l‘g";y()ﬁ" ngay NTL NT2 NT3 NT4
0-10 3,40 + 0,35° 3,6+0,20° 3,4+0,20° 3,1+0,23°
11-20 7,80+2,11% 9,6 +2,11° 9,0+1,56" 6,7 +1,012
21-30 13,00 + 4,102 12,1 +1,702 15,2 + 5,072 13,6 £ 2,252
31-40 25,47 +5,16° 28,2+9,18" 220+191%® 17,5+ 1,332
41-50 39,67 +2,66° 42,4 +1,00° 34,9+ 6,53% 25,6+ 5,192
51-60 70,00 + 4,80% 80,8 + 11,26° 69,7+ 7,57% 53,7+5,712

Ghi chi: Trong cung hang sé liéu cé chit mii khdac nhau thi khéc nhau véi mire Y nghia (p < 0,05)

Tang truong binh quan ngay vé khbi
luong cua ca ré phi giong tang dan theo
thoi gian nudi & tat ca cac nghiém thuc.
Trong cac giai doan dau (0-30 ngay), su
khac biét vé tang truong giita cac nghiém
thirc chua o rét va khong co6 y nghia
théng ké (p > 0,05). Tir giai doan 31-40
ngay trd di, cd & nghiém thirc NT2 c6 xu

huéng dat téc d6 ting trudng cao hon so
voil cac nghiém thuc con lai, trong khi
NT4 cho gia tri thip nhat. Pén cac giai
doan cubi (41-60 ngay), su khac biét vé
tang trudng gitra cac nghiém thic thé hién
1d hon, v6i NT2 dat két qua cao nhat va
NT4 thap nhat (p < 0,05). Xu huéng nay
phti hop véi két qua nhan dinh & trén.

Bing 4. Toc do tang trieong ddc trung vé khoi heong ciia cd ré phi giong theo giai dogn

Giai (102.1{’1 nudi (t‘l‘l’ ngay ... NT1 NT2 NT3 NT4
den... ngay)
0-10 3,07 £1,05° 3,65 +0,55° 3,07£0,59° 2,26 +0,39°
11-20 8,30 +£3,67" 9,88 +3,86" 9,73+1,17° 7,55+1,70°
21-30 5,11 +5,09" 7,13 £ 1,96° 5,24 + 325" 2,22 +£3,14°
31-40 6,72 +5,10°" 8,49 +2,64° 3,70 +4,64° 2,50 +2,11°
41-50 4,3142,61° 4,60 +3,57°¢ 4,08 +2,74" 3,82+179°
51-60 5,68+1,31" 7,45+ 148° 6,92 +1,24"™ 541+ 2.29°

Ghi chu: So liéu co chir mii trong cung hang khdc nhau thi khdc nhau ¢é y nghia (p<0,05)

Két qua cho thay, toc do ting truong ddc
trung (SGR) cta ca ro phi giéng co xu
huéng bién dong theo ting giai doan nudi
(Bang 4). Trong giai doan dau (0-20
ngay), SGR gitta cac nghiém thirc khong
cO su khac biét 1o rét (p>0,05). Tu giai
doan 21-30 ngay tré di, su khac biét bat
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dau thé hién, trong d6 nghiém thirc NT2
thuong dat SGR cao hon so vo1 cac
nghiém thic con lai, trong khi NT4 cho
gia tri thip nhat. Xu hudng nay tiép tuc
duy tri & cac giai doan sau (31-60 ngay),
v6i NT2 dat SGR cao nhit va NT4 thap
nhit (p<0,5). Két qua nay pht hop véi xu
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huéng ting truong vé khdi lwong da duge
ghi nhan o trén.

3.3. Anh huéng ciia viéc bé sung nhong
rudi linh den Ién ty 1¢ song

Két qua danh gia anh huong cua viéc bo
sung nhong rudi linh den Ién ty 1¢ séng
cua c& ro phi giéng duoc thé hién trong
Bang 5.

Bing 5. Ti I¢ song ciia cd ré phi trong qud trinh thi nghiém

Ti 18 song (%)
Ngay nudi

NT1 NT2 NT3 NT4
1 100 100 100 100
10 97,50 + 2,50° 98,33 + 2,882 99,16 + 1,44° 95,83 + 3,812
20 90,00 + 2,50° 92,50 + 2,50° 90,83 + 1,44° 90,00 + 2,502
30 83,33 + 1,442 87,50 + 2,50° 86,66 + 1,44° 85,00 + 5,00°
40 74,16 + 2,88° 80,00 +2,50° 83,33+ 3,81°" 80,83 6,29 "
50 66,66 + 3,81° 74,16 + 3,81 77,50 + 6,61° 77,50 £7,50°
60 71,50 +5,00° 74,16 +6,61° 70,00 + 8,77° 65,00 +6,61°

Ghi chl: S6 liéu cé chit mii trong cing hang khdc nhau thi khdc nhau ¢é ¥ nghia (p < 0,05)

Két qua cho thay, ty 1& song cta ca rd phi
giam dan theo thoi gian nudi & tit ca cac
nghiém thirc. Trong céc giai doan dau (0 -
40 ngay), ty 1¢ sdng gitra cac nghi¢m thirc
khong c6 su khac biét co ¥ nghia thong ké
(p >0,05), cho thdy viéc bd sung au trung
rudi linh den khong anh huong bat loi dén
kha ning séng sot cua ca. Pén cudi thi
nghiém (60 ngay), ty 1& song cia ci dao
dong tir 65,00-74,16%, trong do6 NT2 va
NT1 c6 xu hudéng cao hon so véi NT4.
Nhin chung, viéc thay the mot phan thire
an cong nghiép bing 4u trung rudi linh
den khong lam gidm ty 1€ song cua ca rd
phi gidng trong qua trinh wong nuoi.

3.4. Anh hwéng ciia viéc sir dung nhong
rudi linh den thay thé 1én h¢ s6 chuyén
doi thirc #n

Két qua nghién ciru anh huong cua viéc
bd sung nhong rudi linh den 1én 1én hé sd
chuyén d6i thirc an ciia ca ro phi gidng
dugc thé hién trong bang 6.

Két qua cho thiy, hé s6 chuyén doi thirc
an (FCR) cua ca ro phi giéng co su khac
biét gitra cac nghiém thirc. Nghiém thtrc
NT3 va NT2 cho gia tri FCR thap hon so
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voi NT1 va NT4, trong d6 NT3 dat FCR
thap nhat (2,39), tiép dén 1a NT2 (2,42).
Piéu nay cho thiy viéc thay thé mot phan
thirc dn cong nghiép bang nhong rudi linh
den gitip cai thién hi¢u qua st dung thirc
an cua ca. Nguoc lai, nghiém thuc NT4
(100% nhong rudi linh den) c6 FCR cao
hon NT2 va NT3, cho thay viéc sir dung
hoan toan nhong rudi linh den 1am thirc dn
¢ thé chua t6i uu cho hiéu qua chuyén
hoa thirc an cua ca ro phi giéng. Két qua
nghién ctru nay phu hop véi xu hudng
tang truong va ty 1& séng di dugc ghi
nhan & trén.

Bing 6. H¢ s6 chuyén doi FCR

Khoi Khéi lwong H s6
.~ | lwgng ca thirc an (g) chuyén
Ngh}gm ting Thirc in | Nhing doi

thire . A Ao, .

trudong cong ruoi linh | thire an

(9) nghiép den (FCR)
NT1 | 4950,00 | 13313,88 0 2,69
NT2 | 6487,20 | 11750,46 | 3916,82 | 2,42
NT3 | 5930,00 | 7091,84 | 7091,84 | 2,39
NT4 | 4533,00 0 11358,54| 2,51
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4. KET LUAN

Két qua nghién ctru cho thay viéc bd sung
nhong rudi linh den (Hermetia illucens)
trong khau phan an c6 anh hudng rd rét
dén tang truong va hiéu qua sir dung thic
an cua ca r6 phi (Oreochromis niloticus)
gidng. Trong cac nghiém thuc thi nghiém,
cé & nghiém thirc NT2 (thay thé 25% thirc
an cong nghiép bang nhong rudi linh den)
dat khoi luong cudi cung, tbe do tang
truéng binh quan ngay va tbc do ting
truong dic trung cao nhit, dong thoi co
hé sé chuyén doi thic an thap, cho thay
hiéu qua st dung thuc dn dugc cai thién
so v6i nghiém thie dbi chimg.

Viéc thay thé hoan toan thic in cong
nghiép bang nhong rudi linh den (NT4) lam
giam ting truong va hiéu qua chuyén hoa
thirc n clia ¢4, cho thiynhong rudi linh den
chi nén dugc sir dung & muc thay thé phu
hop trong khau phan an ciia c4 16 phi giéng,
Ty 18 sdng ciia c4 trong sudt thoi gian thi
nghiém dao dong tur 65,0-74,2% va khéng
6 su khac biét dang ké gitta cac nghiém
thirc, ching t6 viéc bd sung 4u trung rudi
linh den khong anh huong tiéu cuc dén kha
ning séng sot cla ca.

Tu két qua nghién ciu co6 thé két luan
rang nhong ru6i linh den la nguon protein
thay thé tlem ning trong khau phan an cua
ca ro phi giéng, dic biét & muc thay thé
25%, gop phan nang cao hi¢u qua tang
truong, giam he so chuyén (101 thirc dn va
hudng t61 phat trién nudi trong thiy san
theo hudng bén viing.

Loi cam on: Két qua nghién ctru thudc
nhiém vu khoa hoc va cong ngh¢: Xay
dung mo hinh ndng nghiép tuan hoan ung
dung rudi linh den (Hermetia illucens) xt
1y chat thai hitu co trong chin nudi lam
phan boén cho trdng trot va bd sung
protein cho thirc dn chin nudi. Ma sb
nhi¢m vu khoa hoc va cong nghé: B2024-
TDV-11.
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Cam két: Toi xin cam doan day 1a cong
trinh ciia nhém nghién ciru va chua gui
dang ndi dung nay ¢ bat ky tap chi nao.
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