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TOM TAT

Nghién ciru duwoc thuc hién nham ddnh gid anh hwong cua viéc thay thé mét phan thirc an cong nghiép
bdng dau trimg rudi linh den dén tang trudng va ty 1é song cia cd ré dau nhim giai doan giong trong 50 ngay
nuéi. Thi nghiém gom 4 nghiém thire: NT1 sir dung 100% thitc an cong nghiép; NT2, NT3 va NT4 lan luwot
thay thé 25%, 50% va 75% thirc dn cong nghiép bang du trung ruoi linh den. M6i nghiém thirc dwoc Idp lai 3
lan véi mdt do 30 con/thing 21L.Két qua cho thdy cdc yéu té méi truong nhur nhiét dg, pH, NO: va NO:s déu
ndam trong khodng phit hop cho su phat trién cia cd. Sau 50 ngdy nudi, NT1 dat két qua cao nhat vé khoi
lheong, chiéu dai va ty 1é song, lan luot la 21,92 g/con, 13,75 cm/con va 96,7%. Cac nghiém thirc ¢o thay thé
mot phan thirc dn céng nghiép bang du trimg ruoi linh den van cho cd sinh truong, tuy nhién két qua nhin
chung thap hon so voi NT1. Trong do, NT4 dat khoi lwong 21,53 g/con, thap hon NT1 va NT2 nhung cao hon
NT3; dong thoi NT4 c6 ty I¢ song thap nhat dat 86,0%.Nhin chung, cd ré dau nhim giai doan giong co thé sir
dung khau phan ¢é b6 sung du frung ruoi linh den. Tuy nhién, trong diéu kién thi nghiém ndy, nghiém thirc si
dung 100% thirc an cong nghiép van cho hiéu qud tang truong va ty 1é song on dinh hon.

Tir khéa: ca ro ddu nhim, du trimg ruéi linh den, thitc dn cong nghiép, thay thé thirc an, tang trong, ty
¢ song.

ABSTRACT

This study was conducted to evaluate the effects of replacing part of commercial feed with black soldier
fly larvae on the growth performance and survival rate of spiny head climbing perch fingerlings over a 50-day
rearing period. The experiment consisted of four treatments: NT1 was fed 100% commercial feed; NT2, NT3,
and NT4 were fed diets in which 25%, 50%, and 75% of the commercial feed was replaced with black soldier
fly larvae, respectively. Each treatment was replicated three times, with a stocking density of 30 fish per 21-L
tank. The results showed that environmental parameters, including temperature, pH, NO:, and NOs, remained
within suitable ranges for fish development. After 50 days of rearing, NT1 showed the highest values for body
weight, length, and survival rate, at 21.92 g/fish, 13.75 cm/fish, and 96.7%, respectively. The treatments
supplemented with black soldier fly larvae still supported fish growth, although their results were generally
lower than those of NT1. Among these treatments, NT4 reached a final body weight of 21.53 g/fish, which was
lower than NTI and NT2 but higher than NT3; however, NT4 recorded the lowest survival rate, at
86.0%.0verall, spiny head climbing perch fingerlings were able to utilize diets supplemented with black soldier
fly larvae. However, under the conditions of this experiment, the treatment using 100% commercial feed
resulted in more stable growth performance and survival rate.

Keywords: spiny head climbing perch, black soldier fly larvae, commercial feed, feed replacement, growth
performance, survival rate.
GIOI THIEU NGHIEN CcUU ngudi nudi quan tim nhd téc d6 ting trudng
tuong ddi nhanh, kha ning thich nghi t6t voi
nhiéu diéu kién moi trudng va thoi gian nudi
ngin. Trong nhing niam gan day, loai ci nay

Cé r6 dau nhim (Anabas testudineus) 1a ddi
tuong thuy san nudc ngot c6 gia tri kinh té, duoc
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duoc xem 1a d6i trong nudi tiém niang ¢ nhiéu
dia phuong do phu hop v6i quy mé6 nudi nho va
diéu kién san xuét con han ché. Tuy nhién, chi
phi thirc an hién chiém ty 18 16n trong tong chi
phi san xuit, anh huong dang ké dén hiéu qua
kinh té ciia nghé nuoi.

Rudi linh den (Hermetia illucens) 1a loai
con tring dugce nghién ciru rong rii va co tiém
nang ung dung cao trong linh vyc dinh dudng
vat nudi va thay san. Au tring rudi linh den
(Black Soldier Fly Larvae — BSFL), thuong goi
la “sau canxi”, chtra ham luong dinh dudng cao
v6i khoang 40—-55% protein thod va 30-35% lipid
trén co so vat chat kho, dong thoi c6 kha ning
dugc nudi bang phu pham hitu co theo md hinh
kinh té tudn hoan, gop phan giam 4p luc 1én
ngudn nguyén liéu thic an truyén thong
(Marshall va cs., 2015; Newton va cs., 2005).
Ngoai ra, BSFL con chira acid lauric va chitin, la
nhitng hop chét c6 kha nang hd tro mién dich,
khang khuan va cai thién sirc khoe vat nudi thiy
san (Kroeckel va cs., 2012).

Rudi linh den thudoc bd Diptera, ho
Stratiomyidae, ¢ vong doi gdém nam giai doan:
tring, au trung, tién nhong, nhong va truong
thanh. Trong do, giai doan au trung dugc xem la
quan trong nhét Vé mat dinh dudng do day la thoi
ky tich Iy manh protein, lipid va khoang chat.
Au trung co tdc d ting truong nhanh, thoi gian
nuoi ngan (khoang 14-18 ngay), kha nang thich
nghi t6t v6i nhiéu loai nén thic an hitu co khac
nhau nhu phu pham néng nghiép, ba thuc pham
va chat thai hiru co (Makkar et al., 2014). Kha
nang phan giai hiru co manh giip BSFL khong
chi tao ra ngudn thirc n giau gia tri sinh hoc ma
con gop phan xur 1y 6 nhiém méi trudng theo
hudng kinh té tuan hoan.

Tuy nhién, viéc sir dung BSFL trong thirc an
thity san van con ton tai mot s6 han ché. Ham
luong acid béo khong no da ndi doi (PUFA), dic
biét 1a omega-3, thuong thdp hon so vai bt ca
truyén théng, do d6 can phdi hop thém cac
ngudn dau ca hodc nguyén lidu giau acid béo
thiét yéu dé can bang khau phan (Lu et al., 2022).
Ngoai ra, ham lugng chitin cao néu bd sung qua
murc ¢6 thé anh hudng dén kha ning tiéu hoa va
hap thu dinh dudng cua vat nudi. Thanh phan
dinh dudng ctia BSFL ciing c¢6 thé bién dong
dang ké tuy thudc vao ngudn thirc n sir dung
trong qué trinh nudi au trang.

Khoa hoc Cong nghé - Ky thuat

Hi¢n nay, nhleu nghién ctru da danh gia kha
nang su dung 4u trung rudi linh den thay thé
nguon nguyén li€u thirc an trong nudi thiy san.
Tuy nhién, cac nghién ctru trén ca rd diu nhim
giai doan giéng van con han ché, dc biét vé muc
d6 thay thé phu hop nhim dam bdo ting trudng
vaty 18 séng cua cd. Vi vay, nghién ctru nay duoc
thyc hién nham danh gia anh huong cua vige
thay thé mot phan thtc n céng nghiép bang au
trang rudi linh den dén ting truong va ty 1€ song
ctia ¢ rd dau nhim giai doan giong, lam co s
cho viéc ing dung ngudn thirc an thay thé trong
thuc tién san xuat.

Thoi gian va dia diém thyc hién:

Thuc hién: 5/11/2025-5/5/2026 dia diém
thuc hién trai thuc nghiém Khoa Nong Nghi¢p —
Thuy San Truong Pai hoc Clru Long

Déi twong nghién ctu: Ca r6 dau nhim c&
gidng 3-4g/con giéng tir trai gidng Anh Diing (
38/16A, dudong 3/2, Quan Ninh Kiéu, TP Can
Tho.
1.Thiét ké nghién ciru

Thung x6p 21L quy cach 30x25x28cm Thirc
an cho cé trong thi nghiém la thrc &n cong
nghiép chuyén str dung cho ca 16 giéng

43% dam thuong hiéu Tongwei dang vién
ndi,kich ¢& vién thirc an 1a 1,5mm.

Ngudn nude: nude ngot trong thi nghiém 1a
nude séong di qua lang loc.

Nghién ctu duge thyc hién thong qua thi
nghiém vé anh huong cua ty 1¢ thay thé dam lén
sinh truong va ty 1¢ song cua ca ro dau nhim
gidng

Thi nghiém: duogc b tri véi 4 nghiém thtrc,
Nghiém thirc¢(NT)1cho ¢4 an véi 100% thic an
cong nghiép 43% dam, NT2 cho cé an voi 75%
TACN va 25% 4u trung rudi linh den, NT 3 cho
¢4 an 50% TACN va 50% &u trang rudi linh den,
(NT)4 cho c4 an véi 25% TACN va 75% 4u
trung rudi linh den. véi mat do 30 con/ thung,véi
3 1an lap lai.

Thure an sir dung trong thi nghiém gdm thire
an cong nghiép dang vién n01 43% dam va 4u
trung rudi linh den twoi. Do 4u trung tuoi c6 ham
luong nudc cao, viéc thay thé thic in cong
nghiép bang 4u trung rudi linh den duoc quy ddi
trén co s& vat chat khd nham dam béao su so sanh
tuong dbi giita cac nghiém thuc.
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Trong nghién ctru nay, thurc an cong nghiép
dugc uée tinh c6 khoang 90% vt chat kho, trong
khi 4u trung rudi linh den tuoi c6 khoang 30%
vat chat kho, twong tmg khoang 70% nudc. Khéi
lwong 4u trung tuoi can sir dung dé thay thé mot
luong thirc an cong

nghi¢p duogc tinh theo cong thirc:
DMy A)

Mar = M < (o
TA_can_thay_the D MAT

M

Trong do:

M(AT):khéi luong 4u trung tuoi can dung,
tinh bang kg.

Mra cn thay thé):lghéi lu‘ong thirc an cong
nghiép muon thay thé tinh bang kg.

Khoa hoc Cong nghé - Ky thuat

DM(ta): ham luong vat chit kho cua thuc an
cong nghiép thuong khoang 0,9, twong duong
90%.

DMar):ham lugng vat chat kho cua au trung
tuoi,thuong khoang 0,3,tuwong duong 30%.

Trén co s& vat chit kho, 4u trung rudi linh
den thuong chira khoang 37-63% protein tho va
7-39% chit béo thd. Do 4u trung tuoi €6 ham
luong nude cao, trong nghién ctru ndy 4u tring
tuoi duoc quy ddi véi 70% nuée, tuong mg 30%
vat chat kho. Vi vay, khi quy dbi trén khéi luong
twoi, 4u tring rudi linh den chira khoang 12%
dam tho va 9% chit béo tho néu lay gia tri sir
dung 1an luot 12 40% dam va 30% béo trén vat
chét kho

Bang 1. B6 tri thi nghiém va ty 18 phéi tron thic an

Nghi¢m thirc TACN (%) ATRLD (%) Khdi lrgng ATRLD twoi/ngay*
NT1 (ddi chimg) 100 0 0
NT2 75 25 =0,25xM TAx0,9/0,3
NT3 50 50 =0,50 x M TAx0,9/0,3
NT4 25 75 =0,75xM_TA % 0,9/0,3
*M _TA = khoi lwong TACN dwoc thay thé méi ngay, ty 1é thay thé tinh theo VCK.
Thanh phin dinh dudng tirng nghiém thirc
Nghiém thic | TACN (%) | ATRLD (%) P“’:ﬁ}‘; tho | yinid the (%) | T3¢ if,‘/a)t kho
(1] (1]
NT1 (100%
TACN) 100 0 43,00 8,00 90,00
NT2 (75%
TACN +25% 75 25 40,50 7,75 87,50
ATRLD)
NT3 (50%
TACN + 50% 50 50 38,00 7,50 85,00
ATRLD)
NT4 (25%
TACN + 75% 25 75 35,50 7,25 82,50
ATRLD)

C4 duoc cho 4n thirc an vién dang ndi véi
43% dam va 4u trang rudi linh den cho an 2
lan/ngay(vao lac 8 gid va 17 gid) véi luong thirc
an theo trong luong than cua cd khoang (10-
12%).Nude dinh ky trong thung dugc thay 2
ngay/1an mdi lan thay 50-70% thé tich.

Thi nghi¢m dugc bd tri trong nha va c6 hé
thong suc khi lién tuc nham duy tri méi truong
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on dinh.Thoi gian thuc hién kéo dai 50
ngay.Mau céa duoc thu dinh ky 10 ngay/lan mdi
lan 10 c4 thé & mdi nghiém thirc.chiéu dai va
khéi luong timg ca thé dugc do bang thudc va
can dién tir nham xac dinh téc do ting trudng
hang ngay theo chiéu dai va trong luong,trong
sudt thoi gian thi nghiém cac chi tiéu vé sinh
truong va ty 18 sdng dugc theo dai dinh ky.
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Céc chi tiéu theo doi:
cac chi tiéu moi truong:pH va nhiét d duoc

thu 2 1an/ngdy vao budi sang 1a 7 gid va budi
chiéu 13 14 gid bang bo test

NO? va NO? duogc thu 10 ngay/lan bing bo
test.

Cong thirc tinh tdc d6 ting trudng chiéu dai
theo ngay:

DLG (cm/ngay) = (Lc—Ld)/ t

Trong dé: DLG: téc do ting trudng chiéu
dai theo ngay

Lc: chiéu dai cudi (cm)

Ld: chiéu dai dau (cm)

t: thoi gian nudi (ngay)

Cong thuc tinh tbc do ting truong trong
luong theo ngay:

DWG (g/ngay) = (Wc— Wa)/t

Trong d6: DWG: toc do ting trudng trong
lugng theo ngay

We: trong luong cubi (g)

Wad: trong luong dau (g)

Khoa hoc Cong nghé - Ky thuat

Cong thuc tinh ty 1& séng ciia ca:

TLS(%) =
dau)*100

S6 thi nghiém duogc tinh cac gia tri trung
binh va d6 1éch chuén theo chuong trinh excel
va xtr Iy thong ké(ANOVA mt nhén t6 va phép
thr Tukey) bang chwong trinh SPSS for
windows 16.0 & mtrc d6 tin cay 95%.

2.Danh gia anh hwong ty 1¢ thay thé dam lén
sinh tru’o’ng va ty 1¢ séng ciia c4 ré dau nhim
giai doan glong

(sO ca thé cudi/ s6 ca thé

Bién ddéng ciia cdc yéu té6 moi truong trong
qud trinh thi nghiém.

Trong qua trinh sinh truéng va phat trién
clia ca rd dau nhim noi chung va dong vat thuy
sdn ndi chung hoat dong trao ddi chat co moi
quan hé mat thiét v6i méi trudng nude,mot s6
nghién ctru cling cho rang sy bién dong cia moi
trrdng nao cling cé anh hudng rat 16n dén sinh

truéng va ton tai cua sinh vat.Do d6 viéc
quan ly tot moéi trudng nuoi 1a hét strc can thiét.

Su bién dong cia cac yéu to moi truong
dugc trinh bay qua bang 2

Bang 2. C4c chi tiéu moi truong trong qué trinh thi nghiém

Nghiém Thuc (Yoprotein)
Chitidu | 100%TACN | 75%TACN,25%ATRLD | 50%TACN,50%ATRLD | 25%TACN,75%ATRLD
pH 724025 744017 7,1£0,15 724025
N}Efg)d‘-’ 26,241,9 27,3+0,6 26,4+0,9 25,96+1,1
NO. (mg/l) | 0,05+0,03 0,05+0,02 0,04+0,02 0,05+0,03
NOs (mg/l) | 9,2+0,1 9,6+0,2 9,7+0,1 9,940,08

Ghi chu:cac gia tri dwoc thé hién trong bang la gia tri trung binh va do léch chudn

Theo Boyd (1990) pH thich hgp cho su phat
trién cua calatir6,5-9. Theo Boyd (1998), nhiét
do la yeu t6 moi truong quan trong nhit anh
huong dén ty 1¢ séng cua cakhoang nhiét do
thich hop thuong tr 25-32°C Ham lugng NO>
cho phép trong qua trinh nuoi 1a < 0,1 mg/l va
NO3< 10 mg/l.

Két qua nghién ctru ciia (bang3.1) cho thiy
pH dao dong khoang 7,1 -7.4,nhiét d0 trung dao
dong khoang 25,96-27,3°C

Ham lugng NO> dao dong trong khoang
0,04 — 0,05 mg/l NO3 dao dong trong khoang
9,2 - 9,9 mg/l.Cac yéu tb moi trudng nay déu
nam trong khoang thich hop cho su sinh truong
va phat trién cia ca.

Tang truong va ty l¢ séng ciia c¢d ré ddu
nhim giong ¢ cac ty 1é thay thé thire an khdc
nhau trong 50 ngay nuoi
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Bang 3. Trong lugng cua ca sau 50 ngay nudi

Khoa hoc Cong nghé - Ky thuat

Nghi¢m thire 1(8/2823/ ngéy?é)/con) ngay?glcon) ig/gg%’ 5(8/2323/
100%TACN(NTL) 7214021 | 9,83+0,74° 18’:225 17,38+0,58" | 21,02+0,98°
75%TACN,25%ATRLD(NT2) | 7,224031% 10,2040,95° |20 034 |17 17.056% | 21 60+0,85°
50%TACN,50%ATRLD(NT3) | 7,19+0,37¢ | 9,8140,63¢ |~09%0.74 |17 35,090 | 21,45+0,82
2506 TACN,75%ATRLD(NT4) | 7,42£0,25° |10,19+0,82° |13,14+0,30° | 16,9140,63° |21,53+0,04¢

Ghi chu: cdc gid tri biéu thi trung binh + do léch chudn; cdc gid tri trong cung mot cot co chii cai khac nhau

Két qua Bang 3. cho thay khéi luong cé ro
dau nhim ting dan theo thoi gian nudi & tit ca
cac nghiém thic. Sau 10 ngay nudi, NT4 dat
khdi luong cao nhét 1a 7,42 g/con, khac biétco y
nghia thong ké so voi NT1 va NT3 (p<0,05),
nhung khong khéc biét ¢6 ¥ nghia thong ké so
v6i NT2 (p>0,05). Dén ngay thir 20, khéi luong
ca dao dong tir 9,81-10,20 g/con va su khac biét
giita cac nghiém thuc khong co y nghia thong ké
(p>0,05).Sau 30 ngay nuoi,NT1 dat khdi luong
cao nhét 1 13,73 g/con va khac biét c6 ¥ nghia
thong ké so v6i NT2, NT3 va NT4 (p<0,05). O
ngay thu 40, NT1 tiép tuc dat khoi luong cao
nhét 13 17,38 g/con va khac biét c6 ¥ nghia thong
ké so v&i NT4 (p<0,05), nhung khong khac biét
s0 voi NT2 va NT3 (p>0,05). Dén ngay thir 50,

thi khdc biét c6 y nghia thong ké (p < 0,05).
NT1 van dat khdi lugng cao nhat 1a 21,92 g/con;
tuy nhién, sy khéac bi¢t gitta cdc nghiém thuc
khong c6 y nghia thong ké (p>0,05).Nhin chung,
cao tat ca cac nghiém thirc déu sinh truong tot
vé khéi luong. Nghiém thirc sir dung 100% thirc
an cong nghiép c6 xu hudng cho khéi luong cao
nhat sau 50 ngdy nudi. Tuy nhién, do su khac
biét vé khéi luong cudi giira cac nghiem thirc
khong c6 y nghia thong ké (p>0, 05), viéc thay
the mot phan thic dn cong nghiép bang 4u trung
rudi linh den & mirc 25-75% chua lam anh
huong 1 rét dén khdi lugng cudi cia ca ré dau
nhim giai doan gidng.Theo Halver va Hardy
(2002), protein la thanh phan dinh dudng quan
trong nhat trong thirc an thuy san, quyét dinh truc
tiép dén tdc do tang trudng cia ca.

Bang 4 Tang trudng ve chieu dai cua cé sau 50 ngay nuoi

Nghiém thire é?n'}?é‘%) éfn'}gé‘%) (3333% (gr?]r}gg%) (ir?]r}gg%)
100%TACN(NT1) 6,04+0,52¢ | 830+0,86° | 11,81+0,91° | 12,31+085° | 1375+0,81°
75%TAC('\'I\I'$2;/°ATRLD 5,94+0,53¢ | 8,60+0,80° | 10,06+0,64° | 11,04+065° | 13,55¢0,76°
SO%TAC(NI\I’_?ZZA’ATRLD 5,80+0,82° | 8,36+0,81° | 11,37+0,85% | 12,15:003° | 13,66+0,80°
ZS%TAC('\'I\I’;E:;/"ATRLD 6,00+0,63% | 8,67+0,74% | 11,20+0,61% | 11,93+071° | 13,36+0,63

Ghi chu: cdc gia tri biéu thi trung binh £ do léch chudn; cac gia tri trong cung mot cot co chir cai khdac nhau

Tir Bang 4 cho thiy chiéu dai cua cé ting
dan theo thoi gian nudi ¢ tat ca cac nghiém thic.
Sau 10 va 20 ngay nudi, NT4 dat chiéu dai cao
nhét, 1an luot 14 6,09 cm/con va 8,67 cm/con; tuy
nhién, su khac bi¢t gitra cac nghiém thirc khong
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thi khdc biét ¢6 y nghia thong ké (p < 0,05).
c6 y nghia thong ké (p>0,05).Dén ngay thir 30,
NT1 cho két qua ting truong chiéu dai cao nhit,
dat 11,81 cm/con va khac biét ¢6 ¥ nghia thong
ké so vo1 NT2 (p<0,05). Tuy nhién, NT1 khong
khac biét c6 y nghia thong ké so voi NT3 va NT4
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(p>0,05) do cung c6 ky tu chir cai théng ké voi
NT1. O thoi diém 40 va 50 ngay nudi, NT1 tiép
tuc duy tri chiéu dai 16n nhét, 1an luot dat 12,31
cm/con va 13,75 cm/con; tuy nhién, sy khac biét
giita cac nghiém thirc khong co y nghia thong ké
(p>0,05).Nhin chung, két qua ting truéng chiéu
dai c¢6 xu hudng twong tu véi ting trudng khdi
lugng. Nghi¢m thirc str dung 100% thirc an cong
nghi¢p, NT1, c6 xu hudng cho hi€u qua tang
truéng chidu dai tét hon & giai doan sau cia thi
nghiém, dic biét tir ngay 30 dén ngay 50. Tuy
nhién, ¢ thoi diém két thic thi nghiém, sy khac
biét vé chiéu dai gita cac nghiém thuc khong co

Khoa hoc Cong nghé - Ky thuat

v nghia théng ké (p>0,05). Diéu nay cho thiy
viéc thay thé mot phan thirc an cong nghiép bang
au trung rudi linh den & cac murc 25-75% chua
lam anh huéng 16 rét dén chiéu dai cudi cua ca
r6 ddu nhim giai doan giéng.Theo (Tran Thi
Thanh Hién & Nguyén Anh Tuén, 2009) ham
lugng protein trong thirc dn dong vai tro rit quan
trong ddi voi sinh trudng, phat trién va hi¢u qua
str dung thirc 3n cua ca. Protein cung cdp cac
acid amin can thiét cho qua trinh hinh thanh mo
co, enzyme, hormone va tham gia vao cac hoat
dong trao d6i chat cua co thé ca

Bang 5. Ting trudng trong lugng theo ngdy nudi ciia ca 16 dau nhim trong 50 ngy nudi

Nghiém thirc 10 ngay 20 ngay 30ngay | 40ngay | 50ngay
100%TACN (NT1) 013:007° | 0,18+004® | 0,23008° | 0,19+003% | 0,18+0,02°
75%TAC('\"\|'§;/°ATRLD 011:0,07% | 0,18£0,03° | 0,20£002° | 0,170,02% | 0,17+0,01°
5O%TAC(’\'I\I'$2;/°ATRDL 0,10£007° | 0,170,04° | 0,21+0,03% | 0,18+0,02° | 0,1740,02°
25%TAC(’\'I\I'§;/°ATRLD 0,1040,07¢ | 0,19+0,04° | 0.21+0,03® | 0,17+0,02% | 0,17+0,01°

Ghi chu: cac gia tri biéu thi trung binh + do léch chudn; cdc gia tri trong cung mot cot co chir cdi khdc nhau

Két qua Bang 5 cho thay tdc do ting truong
khdi lugng theo ngay ctia ca ré dau nhim c6 sy
bién dong gitta cac nghiém thirc qua cac giai
doan nudi. Sau 10 va 20 ngay nudi, téc do ting
truong khdi luong gitta cac nghiém thire khong
c¢6 su khac biét c6 y nghia thong ké (p>0,05).
Sau 30 ngay nudi, NT1 dat toc d6 ting truong
cao nhat 13 0,23 g/ngay va khac biét co y nghia
thong ké so v6i NT2 va NT3 (p<0,05), nhung
khong khac biét c6 ¥ nghia thong ké so voi NT4
(p>0,05).

O ngay thtr 40 va 50, NT1 tiép tuc co xu
huéng dat toc do ting truong khdi lugng cao
nhat, 1an luot 13 0,19 g/ngay va 0,18 g/ngdy. Tuy
nhién, su khac biét gilta cac nghiém thuc & hai

thi khdc biét c6 y nghia thong ké (p < 0,05).
thoi diém nay khong c6 y nghia thong ké
(p>0,05). Nhin chung, nghiém thic s dung
100% thte an cong nghiép cho tbc do ting
truong khoi luong theo ngay on dinh hon so vdi
cac nghiém thirc c6 thay thé bang du tring rudi
linh den. Piéu nay cho thay thic dn cong nghiép
¢6 thé dap ung t6t hon nhu cau dinh dudng cta
ca r6 dau nhim giai doan gidng trong diéu kién
thi nghiém.Két qua nay phu hop véi nghién ctru
cia Ngd Minh Dung va Tran Thi Thanh Hién
(2017), cho ring téc do ting truong cua ca tang
khi ham lugng protein trong khau phan ting dén
mure phu hop. Protein la yéu t6 dinh dudng quan
trong, anh hudng truc tiép den sinh trudng cua
c4, nhat 1a & giai doan ca giéng c6 nhu cau dinh
dudng cao

Bang 6. Tang trudng vé chiéu dai theo ngdy cua ca ro ddu nhim sau 50 ngay nudi

Nghiém thuc

10 ngay

20 ngay

30 ngay

40 ngay

50 ngay

100%TACN(NTL)

0,39+0,072

0,32 +0,05%

0,34+0,02°

0,35+0,022

0,37+0,022
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75%TACN,25%ATRLD(NT2) | 0,40+0,08% | 0,35+0,07% | 0,32+0,02* | 0,35+0,02% | 0,36+0,02°
50%TACN,50%ATRDL(NT3) | 0,37+0,09¢ | 0,31+0,04° | 0,31%0,03* | 0,34+0,03% | 0,35+0,022
25%TACN,75%ATRLD(NT4) | 0,41+0,10* | 0,34+0,05* | 0,32+0,03* | 0,34+0,03% | 0,36+0,02°

Ghi chu: cac gia tri biéu thi trung binh + d¢o léch chudn; céc gia tri trong cung mot cot co chir cdi khac nhau

Tbc d6 tang truong chiéu dai theo ngay cia
c&rd dau nhim co su bién dong qua cac giai doan
nudi.Sau 10 ngay, tbc d6 ting truong dao dong
tir 0,37-0,41 cm/ngay, trong d6 NT4 cao nhét va
NT3 thép nhit, nhung khac biét khong co y
nghia thong ké (p>0,05).0 ngay 20, NT2 dat cao
nhit 0,35 cm/ngay, NT3 thap nhat 0,31 cm/ngay;
dén ngay 30, NT1 cao nhét 0,34 cm/ngay,NT3
tiép tuc thap nhét 0,31 cm/ngay.Tuy nhién, & ca
hai giai doan nay, sy khac biét gifra cac nghiém
thtc déu khong c6 y nghia théng ké
(p>0,05).Dén ngay 40,NT1 va NT2 c6 toc do
tang trudéng tuong duong nhau, cung dat 0,35
cm/ngay, cao hon nhe so véi NT3 vaNT4 14 0,34
cm/ngay.Sau 50 ngay,NT1 dat cao nhat 0,37
cm/ngay,trong khi NT2,NT3 va NT4 dat khoang
0,35 cm/ngay.Su khac bi¢t gitra cdc nghiém thirc
& giai doan 40 va 50 ngay van khong cd ¥ nghia
thong ké (p>0,05).Nhin chung,NT1 sir dung

thi khdc biét c6 y nghia thong ké (p < 0,05).
100% thirc an cong nghiép cd xu hudng cho toc
d6 tang truong chiéu dai cao hon,dic biét & giai
doan cubi thi nghiém. Diéu nay cho thdy khau
phan c6 thanh phan dinh dudng va ham luong
dam phu hop gop phan thuc day sinh truong
chiéu dai cua ca. Cac nghiém thiic c¢6 thay thé
mot phéan thirc dn cong nghiép van cho két qua
6n dinh, nhung téc d6 ting trudng nhin chung
thap hon NT1.

Két qua nay c6 thé so sanh v6i nghién ciu
cua Elshaer, Azab va El-Tabakh (2022),khi thay
thé bot ca bang bot phu pham tom trong khau
phan ca ro phi Nile. Nghién ciru cho thdy mirc
thay thé cao,ddc biét 100%, gilp ca dat chiéu dai
cubi, muc ting chiéu dai va toc do tang truong
chiéu dai theo ngay cao nhat, cho thay nguon
nguyén liéu thay thé phii hop van c6 thé hd trg
t6t cho sinh trudng cua ca.

Bang 7. Ty 1€ song cta ca rd6 dau nhim sau 50 ngay nuoi

Nghiém thac Ty 1é séng
100%TACN (NT1) 96,7+1,52
75%TACN,25%ATRLD (NT2) 91,3+152%
50%TACN,50%ATRLD (NT3) 89+1,0°
25%TACN,75%ATRLD (NT4) 86,0+36

Ghi chu: cdc gia tri biéu thi trung binh £ do léch chuan; cdc gia tri trong cung mot cot co chir cai khdc nhau

Nguyén Vin Kiém (2016) cho rang ddi véi
cac loai ca an thit nhu ca 16c thudc bd ca vuoc,
Nhu ciu protein cao nén néu khau phan khong
dap g du s€ lam cé canh tranh thirc an manh,
dan dén phan dan va an 13n nhau, tir d6 1am giam
ty 1& séng. Khi st dung thirc an c6 ham lugng
protein phti hop, c4 phat trién dong déu, giam
hién tugng an nhau va nang cao ty 1€ séng Ngoai
ra, protein phu hop con giup ca phuc hoi nhanh
khi bi ton thwong, gop phan lam ting ty 1¢ sdng
trong sudt qua trinh nudi. Két qua cho thay ty 18
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thi khdc biét c6 y nghia thong ké (p < 0,05).
sdng clia ¢4 rd dau nhim sau 50 ngay nudi dao dong
tir 86,0-96,7%. NT1 dat ty 16 sdng cao nhét 14 96,7%,
tiép theo 1a NT2 véi 91,3%, NT3 vé6i 89,0% va thap
nhét 13 NT4 véi 86,0%. NT1 khac biét c6 y nghia
thong ké so v6i NT3 va NT4 (p<0,05), nhung khong
khéc biét co ¥ nghia thong ké so véi NT2 (p>0,05).
NT4 c6 ty 1¢ song thap nhat, khac biét co y nghia
thong ké so voi NTI (p<0,05), nhung khong khac
biét c6 ¥ nghia théng ké so v6i NT2 va NT3
(p>0,05).Két qua nay cho thiy khi ting ty 1¢ thay thé
thire an cong nghiép bang 4u tring rudi linh den, ty
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1€ song cua ca c6 xu hudng giam. nu6i Nguyén nhan
¢6 thé do Au tring tuoi ¢ ham lugng nudc cao, lam
giam mat d dinh dudng thuc té cia khau phan néu
khéng duoc can dbi day du theo vat chat kho. Ngoai
ra, thuc an cong nghi¢p thuong co thanh phan dinh
dudng 6n dinh hon, duoc b6 sung vitamin, khoang
va cac acid amin cin thlet, gop phan gilp cé phat
trién dong déu va giam hao hut trong qua trinh.

Hiéu qua kinh té khi sir dung du trimg ruoi
linh den khi thay thé thirc dn cong nghiép

Két qua danh gia hiéu qua kinh té cua cac
nghi¢ém thirc dugc trinh bay trong Bang 9 (tinh
toan theo quy moé thung 21L, mat d¢ 30 con).
NT1 dat FCR thap nhat (0,8), doanh thu cao nhat

Khoa hoc Cong nghé - Ky thuat

Céc nghiém thirc thay thé ATRLD déu c6 FCR
cao hon (0,9), phan 4anh hiéu qua chuyén hoa
thitrc an thap hon.NT3 (50% ATRLD) cho lgi
nhuan (204.000 ddng) va ty suat loi nhudn
(183,78%) cao hon so vo1 NT2 (175,68%) va
NT4 (175,45%), cho thiy day 1a mirc thay thé
trung gian can bang duoc giita chi phi giam va
hiéu qua san xuit. Tuy nhién, tat ca cic nghiém
thire déu thap hon dang ké so v6i NT1, cho thiy
trong diéu kién chi phi ATRLD ty nudi nhu thi
nghiém nay, viéc thay thé hoan toan chua mang
lai loi thé kinh té rd rang hon. Hiéu qua kinh té
thue té trong san xuat thuong mai c6 thé khéc
biét do chi phi ATRLD tyr san xuat

(342.000 ddng), loi nhuan cao nhit (246.000 ~ thudng thap hon ding keé so véi TACN
dong) va ty suat loi nhuan cao nhat (256,25%).  ¢ong nghiép.
Bang 8. Hiéu qua kinh t€ ctia cac nghiém thirc thirc an
ia o TCP TSLN
Nghi¢m thirc FCR  ynp) SLthuhoach(kg) TDT(VND) TLN(VND) ~,°
NT1 (100% TACN) 0,8 96.000 1.908 342.000 246.000 = 256,25
NT2 (75% TACN,
25% ATRLD) 0,9 111.000 1.728 306.000 195.000 175,68
NT3 (50% TACN,
50% ATRLD) 0,9 111.000 1.750 315.000 204.000 183,78
NT4 (25% TACN,
75% ATRLD) 0,9 110.000 1.688 303.000 193.000 175,45
Ghi chii: TCP = tong chi phi; SL = sdan lwong; TDT = tong doanh thu; TLN = tong lgi nhudn; TSLN = ty

sudt loi nhudn. Tinh theo quy mé thing 21L; gid ban cd giong = 180.000 dong/kg

Gié thue an cong nghi¢p duoc tinh theo gia
thi truong tai thoi diém nghién ciru 1a 28.000
dong/kg. Chi phi ATRLD duoc xac dinh theo chi
phi san xuat thuc té tai trai thi nghiém la
12.000dd6ng/kg.Gia ban ca gidng dugc tham
khao tir co s& mua gidng tai thoi diém thang 5
nam 2026.
3. Khuyén nghi

Can tiép tuc nghién ctru anh huoéng cia
ATRLD trong nuoi ca ro dau nhim thuong pham
va danh gia hiu qua kinh té & quy mo san xuat
thyc té. Khuyén nghi bo sung phan tich thanh
phan sinh hoa co thé ca va cac chi tiéu sinh 1y dé
danh gia toan di¢n hon tac dong cia ATRLD dén
strc khoe vat nudi thay san.
KET LUAN

Nghién ctru cho thay viéc thay thé mot phan
TACN biang ATRLD ¢ mirc 25-75% van duy tri

dugc sinh trudng cia ca rd dau nhim giéng trong
50 ngay nuoi. O thoi diém két thic thi nghiém,
su khac biét vé khéi luong va chiéu dai gitra cac
nghiém thirc khong co y nghia théng ké (p >
0,05). Tuy nhién, ty 1& song giam c6 y nghia
thong ké khi ting muc thay thé (NT1: 96,7%;
NT4: 86,0%; p <0,05) va NT1 cho hié¢u qua kinh
té cao nhit (FCR = 0,8; TSLN = 256,25%).

Két qua chi ra rang ATRLD c¢6 tiém ning
Ung dung nhu ngudn protein thay thé trong nuoi.
Trong diéu kién thi nghiém, muc thay thé 25—

50% ATRLD c6 thé duge xem 1a ngudng phu
hop nham duy tri sinh truéng va ty 1¢ sdng ctia
cé rd dau nhim gidng, trong khi mirc thay thé
75% c6 xu hudng lam giam ty 1 séng va hiéu
qua kinh té
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