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ABSTRACT

The study was carried out at The Experimental Farm For Aquaculture, Fisheries
Department, Nong Lam University to determine the optimal protein content at different size
of red tilapia. This experiment consisted of 3 treatments and there were 3 replicates for each
treatment. Red tilapia (mean weight = 72 g) were randomly stocked into 9 hapas (1x1x1.3 m)
with 30 fish per hapa. The effect of dietary protein on growth, survival, feed conversion ratio
(FCR), protein efficiency ratio (PER) were investigated at 3 different sizes (72 — 100 g, 100 —
4009, 400 — 500 g). The protein content of test diets at 3 different sizes of red tilapia are as
follow: Treatment 1: 35%, 30%, 30%; treatment 2: 35%, 30%, 28%:; treatment 3: 30%, 28%,
25%. The results showed that there was no significant difference in survival rate and
coefficient of variation among treatments (P>0.05). The best final mean BW (g), SGR
(%/day), and WG (%) were revealed in treatment 2 (Final body weight: 455.7 g; SGR: 1.64
%/day; WG: 526.7%). Data analysis on feed cost indicated that the lowest feed cost/kg weight
gain (22,430 VND) was obtained in treatment 2. Based on the results of this study, it is
concluded that the application of feed with protein content of 35%, 30%, 28% at 3 different
sizes of red tilapia was the most cost-effective strategy recommended for farmers in order to
maximize return on investment.

TOM TAT

Nghién ctru dugc thuc hién tai Trai Thuc Nghiém Thuy San, Khoa Thay San, Truong
Pai Hoc Nong Lam TP.HCM nhim xac dinh ham lugng protein thich hop trong thirc an véi
timg kich ¢& ca khac nhau. Thi nghiem gdm cé 3 nghiém thirc, mdi nghiém thic duoc lap lai
3 lan trong 3 giai (1x1x1,3 m), moi giai tha 30 ¢4 ro phi d6 (Oreochromis spp.) €6 trong lugng
trung binh ban dau la 72g. Anh ‘hudng cua ham lugng protein trong thire an dén su ting
truong, ty 1¢ séng, hé sd chuyén doi thie an, hidu qua st dung protein dugc nghién ciru trén 3
giai doan phat trién cua ca (72 — 100 g, 100 — 400g, 400 g — 500 g), twong ng voi ham lugng
protein trong thirc an 1an luot & nghiém thic 1 (NT1) 1a 35%, 30%, 30%; nghiém thirc 2
(NT2) la 35%, 30%, 28%; nghiém thirc 3 (NT3) 1a 30%, 28%, 25%. Két qua thi nghiém cho
thiy ty 1¢ sbng va ty 1& phan dan khac biét khong c6 ¥ nghia vé mit thong ké (P>0,05) giita
cac nghiém thirc. C4c chi tiéu tang trudng nhu trong lugng trung binh, téc d6 ting truong dic
biét (SGR), tang trong (WG) cia ca & NT2 1a cao nhat (TLTB: 455,7 g; SGR: 1,64 %/ngay;
WG: 526,7%). Chi phi thirc dn dé ca tang trong 1 kg & NT2 la thap nhét (22.430 dong), ké dén
la NT1 (23.037 d6ng) va cao nhat 1a NT3 (26.451 dong). Khau phéan in ctia NT2 (72 — 100 g:
35%, 100 — 400 g: 30%, 400 — 500 g: 28%) dugc dé nghi trong nudi ca rd phi dé thuong
pham nhim mang lai hiéu qua kinh té tt nht.
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PAT VAN DPE

Cung VGi sy phat trién chung cta nganh thay san, trong hon mot thap nién qua dién
tich nudi trong thuy san khong nging dugc mé rng & ca ba loai hinh mat nude: nude ngot,
nudce lg va nude man. Nhidu dbi tuong thuy san c6 gid tri duoc dua vao hé thong nudi trong
d4 va dang mang lai hiéu qua kinh té cho nguoi dan.

Ca ro phi d6 hay con goi 1a ca diéu hong 1a dbi twong nudi phd bién tai Viét Nam va
hon 100 nudc khac trén thé gii. Tai Viét nam ca ro phi do duoc nuéi chu yéu & Nam Bo, tap
trung nhiéu nhat & khu vuc ddng bang song Ciru Long, noi ¢ nhirng didu kién thd nhudng,
thiy Iuu thich hop nhét cho loai c& ndy. Theo Chi cuc Thuy san Tién Giang, toan tinh hién co
1.476 bé trén sdng Tién véi tong dung tich be 1a 149.892 m?, trong d6 trén 90% la nudi ca ro
phi d6. Nghé nudi c r6 phi o bé phét trién da mang lai loi nhuén kha cao cho nhiéu ho nong
dan, ddc biét khi gia c4 trong mot thoi gian dai dugc giir on dinh ¢ murc 35.000 dong/kg (So
NN va PTNT Tién Giang, 2011). Tuy nhién hoat dong nudi hién nay van an chira rat nhiéu rai
ro khi gla thirc an trén thi truong khong ngung tang cao. Chi tinh riéng nhitng thang dau nam
2011, gi4 thic dn ¢4 tang 5 1an voi mic téng cong hon 1.500 dong/kg.

Theo két qua didu tra tai cac ho nudi ca bé, dang quang trén khu vuc tinh Tién Giang
va Dong Nai, dé tiét kiém chi phi dau vao, ha gid thanh san pham, ngudi dén thudng c6 xu
hudng st dung thuc an co ham lugng protein thip & g1a1 doan 16n. Diéu nay dan dén toc do
tang truong cham va thyc t& mang lai hiéu qua kinh té khong cao. Tir thyc & ndy, nghién ctu
“Péanh gia hiéu qua kinh té cta viéc st dung thirc an v6i cac ham lugng protein khac nhau
trén c4 r6 phi do (Oreochromis spp.)” duoc thuc hién nhim tim ra loai thirc dn ¢6 ham lugng
protein thich hop cho ting giai doan phat trién ctia ca dé khuyén cdo ngudi nudi st dung.

PHUONG PHAP NGHIEN CUU
Po6i Twong Nghién Ciru

Ca 16 phi d6 c6 ngudn goc tir Ecuador. Ca thi nghiém c6 cling thé trang (cung tudi,
ctng kich ¢& va cung dan). Ca dugc giit trong giai 16n 7 ngay dé thich nghi voi dicu kién moi
truong trude khi bo tri. Trong lugng trung binh cua cé khi bo tri thi nghiém 14 72 g.
Chuin bi thirc in

Thirc 4n vién noi cta cong ty Cargill loai 7434, 7454, 7424 ¢6 thanh phan dinh dudng
nhu sau:

Bang 1: Thanh phan dinh dudng cia thirc in thi nghiém

M4 s6 thirc dn 7434 7454 7424
Dam t6i thiéu (%) 35 30 28
Béo tdi thiéu (%) 6 5 4
Mudi téi da (%) 2,5 2,5 2,5
Canxi t6i da (%) - - 1-18
Phospho tdi thiéu 1 1 -
Xo tdi da (%) 5 6 7
D6 4m toi da (%) 11 11 11
Ning luong tho tdi thiéu (kcal/kg) 2.850 2.800 2.750
Gié thirc dn (dong/kg) 15.000 13.400 12.120
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Phuong phép cho an: Cho cé an tdi da. Sau 60 phut vét thirc 4n thira, ghi chép luong
an hang ngay cua tirng giai.

Bo tri thi nghiém

Thi nghiém duoc bb tri theo kiéu hoan toan ngiu nhién, véi mot yéu t6 vé ham luong
protein trong thirc an va duoc tién hanh trong ao dat ¢ dién tich 600 m? trong 16 tuan. Thi
nghiém gom c6 3 nghiém thirc (NT), mdi nghiém thirc dugc 1ap lai 3 1an va mot lan lap lai
tuong ﬁn% v6i mot giai (1x1x1,3 m). Mdi giai thi nghiém tha 30 con (twong Gmg v&i mat do
30 con/m®). Ba nghiém thirc thi nghiém tuong Gng voi viée st dung thitc an c6 ham lugng
protein khac nhau trong timg giai doan phat trién ctia ¢4 thi nghiém:

Ham lugng protein trong thirc an (%)

Trong lugng cé (g)

NT1 NT2 NT3
72-100 g 35 35 30
100 - 400 g 30 30 28
400 — 500 g 30 28 25

Céc chi tiéu theo doi

Cac thong sé méi trwong

Céc thdng s6 moi truong: DO, t°, pH duoc do 2 1an/ngdy (séng: 6h30, Chiég: 16h).
Ammonia tong so, nitrite: Po 2 lan/tuan, vao ngay thr 5 va chu nhat hang tuan. Sy bién dong

cha cac thong s6 moi truong duoc trinh bay trong Bang 2.

Bang 2: Su bién dong cta céc thong s6 moi truong trong qua trinh tién hanh thi nghiém

Thong s6 moi trudng Dao dong
DO (mg/L) 4-10
pH 6,6-8,8
t° °C) 26,7-335
NH; (mg/L) 0,01 -0,05
NO, (mg/L) 0,01 -0,05

Tat ca cac thong sb moi truong déu phll hop voi sy sinh truong va phat trién cua ca thi
nghiém (El Gamal, 1988; Wangead va ctv., 1988; Wa;anape va ctv., 1993; El-Shafai va ctv.,
2004). Nhu vay yéu to moi truong khong anh hudng dén két qua thi nghiém.

Céc chi tiéu theo doi trén ca

Dinh ky 2 tuan/lan tién hanh can va dém s luong ca trong timg giai dé tinh téan cac
chi tiéu ting trong (WG), ty 18 song, tc do tang truong dic biét (SGR), hé sé bién doi thirc dn
(FCR), hiéu qua sir dung protein (PER), muc do phan dan (Cv). Chi phi thic dn dé dat duoc 1
kg ting trong cuia c4 thi nghiém 1a chi tiéu dugc 4p dung dé so sanh hiéu qua kinh té giira cac
nghiém thirc.

Phan tich thong ké

Str dung phan mém thdng ké sinh hoc MINITAB 15 véi trac nghiém Tukey dé phan
tich phuong sai ANOVA va so sanh sy khéac biét giita cic nghiém thirc. St dung phin mém
Excel dé tinh toan cac gia tri trung binh, ty 1é séng, WG, FCR, PER, SGR va hé s6 bién dong
cua tung nghiém thuec.
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KET QUA VA THAO LUAN
Ty 18 séng, toc dp ting truwéng va hiéu qua sir dung thirc dn ciia ca rd phi dé

Ty song va toc do tang trudng cua d6i tuong nudi 1a nhung yéu t6 quan trong quyét
dinh dén hiéu qua san xuét. S6 lidu vé cac chi tleu tang trudng va hleu qua stir dung thirc an
dugc trinh bay & Bang 3. Két qua thi nghiém vé cac chi tiéu ty 1é song va ty 1& phan dan (Cv)
cho thy su khac biét khong c6 y nghia vé mat thong ké (P>0,05) giira cac nghiém thirc khi
gia tang ham lugng protein trong thurc an cho ca r6 phi do.

Két qua thi nghiém ciing chi ra rang khi cho ca ro phi dé an thirc dn chira ham lugng
protein khac nhau nhu NT2 (35%, 30%, 28%) va NT1 (35%, 30%, 30%) gilp c& co toc do
tang truong nhanh hon va khac biét c6 y nghia vé mat thong ké so voi NT3 (30%, 28%, 25%)
(P<0,05). Céc chi tiéu ting truong nhu trong luong trung binh (TLTB), toc d6 ting truong dic
biét (SGR), ting trong (WG) cua NT2 1a cao nhit (TLTB: 455,7 g; SGR: 1,64 %/ngéy; WG:
526,7%), ké dén 1a NT1 (TLTB: 453,2 g; SGR: 1,63 %/ngay; WG: 524,4%) va thap nhat la
NT3 (TLTB: 302,9 g; SGR: 1,27 %/ngay; WG: 316,5%). Didu nay chung to rang khi ca dugc
cho an thirc dn c¢6 ham lugng protein cao trong khau phan s& co toc do ting trudng nhanh hon
s0 v&i nghiém thirc cho an thirc dn c6 ham lwong protein thip.

Hé s bién dbi thirc dn (FCR) cia NT1 va NT2 khac biét rat co ¥ nghia vé mit théng
ké so v&i NT3 (P < 0,001), trong d6 FCR cua NT2 a tot nhét (1,65), ké dén 1a NT1 (1,69) va
cudi cing 1a NT3 (2,07). Nhu vay viéc gia ting ham luong protein trong khau phan s& gitip ca
su dung thire an mot cach c6 hi€u qua hon so voi khi sir dung thire an chira ham lugng protein
thap.

Bang 3: Ty 1¢ séng, tdc do ting truong va hiéu qua sir dung thirc dn ciia ca ré phi do khi két
thic thi nghiém

Chi tiéu Nghiém thirc

1 2 3
TLTB khi b tri (g) 72,6°+0,1 72,7%+0,2 72,7400
TLTB khi két thuc (g) 453,2%+ 26,6 45574+ 31,7 302,9°+ 5.4
SGR (%/ngay) 1,63% + 0,05 1,64% + 0,06 1,27° + 0,02
WG (%) 524,4% + 37,8 526,7% + 42,7 3165 +7,.3
FCR 1,69°+ 0,01 1,65°+0,01 2,07" + 0,05
Ty 16 sbng (%) 97,78+ 1,92 95,56% + 1,92 94,44% + 1,92
Hé sb bién dong (%) 15,98 + 4,35 15,27* + 0,39 17,41* + 3,73

Ghi ch(: Cac gia tri trén dwoc biéu dién dudi dang S6 trung binh + dé léch chudn (SD)
Pinh gia hiéu qua kinh té

Sau 16 tuan thi nghiém, tién hanh phan tich va so sanh hiéu qua kinh té giira céac
nghiém thirc. Ca rd phi do trong tit ca cac nghiém thirc déu dugc nudi trong ao Cys ctia Trai
thuc nghiém thuy san, Khoa Thuy San, Trudng Dai hoc Néng Lam Tp.HCM, do do6 cac yéu
t6 vé con gidng, bon voi va khau hao chi phi ¢é dinh ciia cic nghiém thirc 1a nhu nhau. Vi vay
hiéu qua kinh té sau vu nudi & cac nghiém thirc dugc danh gia thong qua chi tiéu chi phi thirc
an dé ca tang trong 1 kg. Két qua cua chi tiéu nay dugc trinh bay qua Bang 4.

Chi phi thie dn dé san ‘xuét ra 1 kilogram cé sau 16 tuén nuédi & NT2 1a thip nhat
(22.430 dong), NT1 1a 23.037 dong va NT3 la cao nhat (26.451 dong). Nhu vay khi cho ca r6
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phi d6 an thirc an chira ham lugng protein khac nhau nhu NT2 (72 — 100 g: 35%; 100 - 400 g:
30%; 400 — ket thuc: 28%) mang lai hiéu qua kinh t€ cao nhat.

Bang 4: Chi phi thirc in (d0ng) d¢ cé ting trong 1 kilogram

Nghiém thirc

Giai doan 1 > 3
1(72-100 g) 19.234% +1.249 18.523% + 969 18.786% + 290
2 (100 — 400 g) 21.991%+ 135 21.372%+ 210 25.620° + 1.153
3 (400 — 500 g) 26.811%+ 381 24.344° + 263 27.595% + 193
Trung binh 23.037%+ 149 22.430%+ 577 26.451° + 421

Ghi chi: Cac gia tri trén duoc biéu dién dudi dang S6 trung binh + do léch chuan (SD)

Viéc str dung thirc an chira 35% protein khi ca co TLTB 72 — 100 g la can thiét, mic
du chi phi thirc an d¢é ca tang trong 1 kg & ca 3 nghiém thirc khac biét khong ¢ y nghia vé mat
thong ké (P>0,05). Khi sir dung thirc an chira 35% protein trong giai doan nay gilip ca nudi c6
téc do ting truong nhanh hon, rat ngan thoi gian nudi so véi khi sir dung thirc 4n chira 30%
protein. Khi ca c6 TLTB 100 — 400 g, viéc giam ham luong protein trong thirc in xudng con
28% protein khong nhirng khong tiét kiém duoc chi phi thirc dn ma nguoc lai con kéo dai thoi
gian nudi, giam hiéu qua kinh t&. Nhu vay viéc sir dung thirc an chira 30% protein khi ca co
trong luong trung binh 100 — 400 g rat can thiét dé rat ngén thoi gian nudi, giam thiéu cac rui
ro ¢4 thé anh huong dén hidu qua kinh té. Tuy nhién khi ca c6 trong luong trung binh trén
400 g thi viéc chuyén sang sir dung thirc an chira 28% protein mang lai hiéu qua kinh té cao
nhat. Mic du khi sir dung thtrc dn chira 30% ca o ting trong cao hon, tuy nhién su khac biét
gitta NT1 (van str dung thirc An chira 30%) va NT2 (sir dung thirc in chira 28% protein) khong
6 y nghia vé mit thong ké (P>0,05). O giai doan ndy, chi phi thirc dn dé c4 tang trong 1 kg
cia NT2 (28% protein) thip hon va khac biét c6 ¥ nghia vé mit thong ké so voi NT1 va NT3
(P<0,05). Nhu vay thirc an voi cac ham lugng protein 35%, 30% va 28% sir dung cho 3 giai
doan phat trién khac nhau cia ca ré phi do (72 — 100 g; 100 — 400 g; 400 — 500 g) nhu NT2
duoc dé nghi trong nghé nudi ca ro phi do thuong pham nhim mang lai hiéu qua kinh té cao
nhat.

KET LUAN VA PE NGHI
Két ludn

Nghiém thirc 3 trong nghién ctru nay dai dién cho phuong phap st dung thic an véi
ham lugng dam khac nhau & céc giai doan phat trién cua ca ro phi d6 dugc da sb nguoi dan ap
dung trong thyc té. Qua qu4 trinh thuc hién thi nghiém chung t6i nhan thiy viéc sir dung thirc
an nhu trén chwa thu duoc loi nhuén cao va thiéu tinh bén virng néu gia thire an thuy san tiép
tuc gia tang trong thm gian téi. Nguoc lai, V0’1 viéc st dung thirc an nhu nghiém thirc 2 thi chi
phi thic dn dé san xuat ral kgca glam xuong khoang 4,000 dong so voi nghiém thirc 3, ngoai
ra con gidp rat ngan thoi gian nudi, giam rai ro va gia thanh san pham. Nhu vay khi cho ca ro
phi d6 an thirc an chira ham lugng protein khac nhau nhu NT 2 (72 - 100 g: 35%; 100 - 400 g:
30%; 400 — 500 g: 28%) giup ngudi nudi mang lai hiéu qua kinh té cao nhat.

Pé nghi

Thi nghiém nén duoc thuc hién trong thdi gian dai hon, dén khi ca dat kich ¢& thuong
pham dé danh gia ddy du hon tac dong ciia ham lwong protein trong thirc an dén hiéu qué kinh
té & cac giai doan phat trién khéc nhau trén ca r6 phi do. Tién hanh xac dinh s6 lan va ty 18
cho an thich hgp trén co so nén tang cua NT2 dé duara phuong phap su dung céc loai thirc an
¢6 ham luong protein khic nhau nham dat dugc hiéu qua kinh té cao nhat.
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