Vietnam J. Agri. Sci. 2018, Vol. 16, No. 11: 939-948 Tap chi Khoa hoc Néng nghiép Viét Nam 2018, 16(11): 939-948
www.vnua.edu.vn

i\N!I HUGNG CUA MAT DO NUGI VA HAM LUGNG PROTEIN TRONG THUC AN DEN TV LE
SONG VA TANG TRUGNG CUA CA LOC BAU NHiM (£#anna sp.) NUBI THUONG PHAM

Mai Vin Tung , Nguyén Thi Hau, Trin Thi Ning Thu
Khoa Thuy sdn, Hoc viégn Nong nghiép Viét Nam
“Tac gid lién hé: mvtung@vnua.edu.vn

Ngay nhan bai: 15.03.2018 Ngay chap nhan ding: 17.12.2019

TOM TAT

Muc tiéu cGa nghién clru nay la tim ra mat do va ham lwong protein thich hop d& wong nudi ca 16¢c diu nhim
thwong pham. Nghién cru dwoc tién hanh tai Khoa Thuy sén, Hoc vién Nong nghiép Viét Nam. Thi nghiém dwoc bo
tri trong cac b& composite (1m*/b&), m&i cong thirc dwoc 13p lai 3 1an. Thi nghiém 1 nhdm danh gia anh huéng cia
ba mat d nudi 70, 80, 90 con/m® (c& ca 8,90 + 0,45 g/con) Ién téc do sinh trwdng clia ca khi str dung thire an vién
42% protein. Sau 4 tudn nudi véi mat do 70 con/m® ty 1& sbng, téc do ting trwdng va hé sb chuyén hoa thirc &n
(FCR) ciia ca I6¢c dau nhim 1an lwot 1a 99,05 + 0,82%; 0,33 + 0,02 g/ngay va 1,18 + 0,05; & mat do 80 con/m® dat
99,17 + 1,44%; 0,40 + 0,02 g/ngay va 1,19 + 0,02, mat do 90 con/m® dat 99,26 + 0,64%; 0,36 + 0,01 g/ngay va 1,34 +
0,03. Sy khac biét vé téc do tang trwdng va ty 1& sbng chuwa cé y nghia thdng ké (P >0,05) gitra cac cong thire. Thi
nghiém 2 danh gia anh hwéng cla 3 loai thirc an co6 ham lwong protein 1a 30%, 35% va 42% dén kha nang téng
trwdng va ty 1& sbéng ca léc nudi & mat do 80 con/m® (c& ca 36,6 £ 1,11 g/con). Sau 4 thang nubi, cong thic (CT) céd
ham lwong protein 42% cho két qua ting trwdng cao nhat (1,99 + 0,03 g/ngay) va ty 1& séng 86,67 + 5,05%, ké dén
la CT 35% (1,76 + 0,06 g/ngay; 87,50 + 6,25%) va CT 30% th&p nhat (1,60 + 0,05 g/ngay; 84,58 + 2,89%). Sai khac
vé ty lé sbng gitra cac cong thirc chwa cé y nghia théng ké (P >0,05). Ngoai ra, CT 42% protein cho két qua t6t nhat
Vi tang trwdng vé chidu dai (1,34 + 0,03 mm/ngay), FCR (1,19) va hé sé phan dan (10,3 + 0,5). K&t qua nghién ctru
cho thay wong nudi ca l6c & mat do 80 con/m®, str dung thirc an c6 ham luong protein 42% cho tang trwdng va ty Ié
sbng tét nhat so v&i cac mat d6 nudi va ham lwong protein con lai.

Tu khod: Ca léc, bé composite, ting trwdng, hé s6 phan dan.

Effect of Stocking Density and Pellet Feed Protein Levels on Survival
and Growth Rate of Snakehead (Channa sp.)
at the Growing Market Size Stage in Commercial Culture

ABSTRACT

The objective of this study was to determine the optimal growing density and pellet feed protein level applied
during commercial snakehead culture. The experiment was conducted at the Faculty of Fisheries, Vietnam National
University of Agriculture (VNUA). Three replicate composite tanks (1 m3/tank) were used for each experiment. The
first experiment was carried out from July to 30" August, 2017 to test the effect of stocking density at 70, 80 and 90
fish/m?® (average weight of fish was 8,90 + 0,45 gffish) on fish growth using the commercial pellet food of 42% protein.
Four weeks after growing at stocking density of 70 fish/m?, the survival rate, growing rate, and food conversion ratio
(FCR) were 99.05 + 0.82%, 0.33 + 0.02 g/day and 1.18 + 0.05, respectively. The values of snakehead stocking at 80
fish/m® were 99.17 + 1.44%, 0.40 + 0.02 g/day and 1.19 £ 0.02, respectively and at 90 fish/m® were 99.26 + 0.64%,
0.36 £ 0.01 g/day and 1.34 + 0.03, respectively. There was no significant difference of survival rate, growth rate and
FCR of snakehead at three socking density levels after for 4 weeks of growing. The second experiment carried out
from August to the end of December, 2017 to test the effect of three protein levels (30%, 35% and 42% protein in
pellet food) on the growth and survival rate of snakehead after 4 months of stocking at the growing density of 80
fish/m? (average weight of fish was 36,6 £ 1,11g/fish). After 4 months of stocking, fish cultured with 42% of protein
level showed the highest growth rate (1.99 + 0.03 g/day) and survival rate (86.67 + 5.05%). At high protein level
(42%) snakehead had the fastest growth rate (total length of 1.34 mm/day) and weight gain (1.99 g/day), food
conversion ratio (1.19) and fish size distribution rate (10.3 £ 0.5). Research results show that nursing snakehead fish
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Anh hwéng clia mat dd nudi va ham luvong protein trong thirc &n dén ty 1é séng va tang trwdng cua ca 16¢c dau nhim

(Channa sp.) nudi thwong pham

at density of 80 fish/m®, using food with 42% protein content for best growth and survival compared to the remaining

stocking density and protein content.

Keywords: Snakehead, composite tanks, growth rate, fish size distribution rate.

1. DAT VAN DE

Ca 16c 1a loai ca nuée ngot c6 phan bs rong
trong tu nhién va la loai ca d#c trung & Viét
Nam. T nhiing ndm 1990 trd vé trudc, ba con
néng dan déng bang song Ctiu Long (PBSCL) da
nudi ca 16c trong ao, vuson theo hé sinh thai VAC.
Ca 16c 1a ca c6 tinh dii, phé thic &n rong, ca cd
dai 3 cm #n giap x4c, 4u trung; ¢ ca dai 3-8 cm
4n Au trung coén trung, tdm non, nong noc, than
dai 20 cm an céa tap, éch... (Ngb Trong Lu va Thai
Ba Ho, 2003). Ngoai ra, ca léc c6 thé an duge thic
&n ché& bién (Huynh Thu Hoa, 2004). C4 c6 téc do
tang trudng nhanh, trong diéu kién nudi chu
dong v6i ngudn thiic &n cung cap day du va cham
séc thiic an tot thi sau chu ki nudi 6 thang ca c6
thé dat khoang 0,6-0,8 kg/con, ty 1& séng cao va
6n dinh (V6 Thanh T4n, 2014).

T nam 2008 dén 2011, sdn lugng ca léc

6 DBSCL dat khoang 30-40 nghin
tan/nam, trong d6 ca léc bong chiém gan 20%
(Lé Xuan Sinh & D6 Minh Chung, 2010). Ngoai
ra, cic tinh phia Béc it nudi ca 16¢ va hién chua

nudi

6 s6 lidu thong ké thuc t&. Tuy nhién, theo tim
hiéu tit cac chg dau méi thi nhu cau tiéu thu ca
6 khu vuc phia Béc ciing kha cao va san lugng
danh bat tu nhién khéng dap tng dudc nhu ciu
nay. Thém vao d6, cac moé hinh nubi ca léc &
mién Bic hién nay tu phét va st dung thic &n
tuoi sdng 1a ca tap, cua - 6c. Nhiing loai thtic an
nay c6 thé gay 6 nhiém mai trudng khi ca khong
st dung hét thic dong thoi khong cha dong duge
ngudn thiic &n, dic biét ty 1& song thap do kho
kiém soat dugc mam bénh tit ca tap, hé s6
chuyén hoa thtc an cao (FCR) 4,0-4,5 kg ca
tap/kg ca l6c (Lé Xuan Sinh & D6 Minh Chung,
2010). Viéc st dung thiic 4n céng nghiép cho ca
léc dang gép phai mot van dé doé 1a ham luong
dam cua céc loai thiic 4n nay tuong duong véi
cac loai thtic 4n chuyén dung danh cho ca léc
nhung cac thanh phan khac nhu chat béo, chat
xd, khoang chit... lai khong phu hdp (Lam Buu,
2015), dAn dén ca bi gt lung véi ti 1& rat cao lam
ngudi nudi bi thiét hai dang ké, ti 16 phan dan
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cao. Cac nghién ctiu vé mat doé nudi phu hop doi
véi ca léc thuong phadm cb rit it, qua khao sét
tai mot s6 co s6 nudi tai Thanh Hoa, viéc lua
chon mat dd nuéi chi dya vao kinh nghiém san
xudt cua cac nam, dao dong tu 70 dén 100
con/m?® va da phan cac cd s6 van st dung ca tap
lam nguén thic an chinh. P& tai nay nghién ctiu
anh hudng ctia mat d6 nudi va ham lugng
protein trong thiic &n dén ty lé song va su ting
trudng ctua ca 16c ddu nhim (Channa sp.) nudi
thuong phdm nhiam tim ra duge ham lugng
protein va mat d6i nudi ca 16c thich hgp nhat.

2. PHUONG PHAP NGHIEN CUU
2.1. B6 tri thi nghiém

Thi nghiém 1: Anh hudéng ciia mat dé nuéi
dén sinh trudng va ty 1é séng cua ca léc
dau nhim

Thi nghiém dudc thuc hién trong céc bé
composit 1 m® dit trong nha c6 mai che, ca léc
thi nghiém c6 nguén goc tu trai san xuat giong
tai Thanh Ho4 véi khéi lugng trung binh 8,90 +
0,45 g/con, thiic an st dung 12 loai cong nghiép
dang vién néi 42% protein, cidc yéu t6 moi
trudng dugc xac dinh bang test kit Sera va nhiét
ké& thuy ngan.

Thi nghiém dudec bo tri hoan toan ngau
nhién gém 3 cong thiic, tuong tng véi mdi cong
thtic 124 moét mat d6 uong nudi khac nhau, méi
cong thiic duge bo tri 1ap lai 3 1an. Céng thic 1:
mat d6 70 con/m?, cong thiic 2: 80 con/m?, cong
thiic 3: 90 con/m® Thi nghiém dudc b6 tri tai
Trai ca Khoa Thuy san, Hoc vién Nong nghiép
Viét Nam trong vong 4 tuan (tu 21/05/2017 dén
17/06/2017).

Ca dudgc cho 4n 2 14n mot ngay vao lic 8 gio
va 17 gid, cho d4n dén no theo nhu ciu cua ca,
lugng thic an thita trong cac bé sé duge thu lai
dé tinh luong thic an thuc ca tiéu thu méi ngay,
hang ngay theo ddi biéu hién cta ci va thay
30% lugng nude trong bé trude mdi 1an cho &n.



Mai Van Tung, Nguyén Thi Hau, Tran Thi Nang Thu

Bang 1. Thanh phan dinh dudng cac loai thiic 4n s& dung trong thi nghiém

; Loai thirc an
Thanh phan dinh dwdng
8002 8003 8004
Protein th6 (%) 42 35 30
Lipit tho (%) 6-8 6-8 5-6
Nang lvong (Kcal/Kg) 3250 3000 2800

Cac chi s6 moéi truong pH, nhiét do, DO
duge kiém tra 2 14n mét ngay vao lac 7 gio va 14
gid, dinh ky 7 ngay moét 1lan thu ngau nhién 10
con/bé, can khoi lugng va do chiéu dai ca dé
danh gia téng trudéng; khéi lugng thiic &n hang
ngay dudc ghi chép vao s6 nhat ky, ti 1é séng cta
ca dugc danh gia vao cuéi chu ky thi nghiém.

Thi nghiém 2: Nuéi ci léc thuong phim
st dung thic dn c6 ham Ilugng protein
khac nhau

Thi nghiém dudc thuc hién dua trén két qua
mat dd nuoi cua thi nghiém 1, tiép tuc st dung
cac bé composit 1 m® dat trong nha c6 mai che,
ca l6c thi nghiém c6 khéi lugng trung binh
36,6 = 0,37 g/con, st dung thic 4n cong nghiép
dang vién néi v6i 3 ham lugng protein 42%, 35%
va 30%.

Thi nghiém dude b6 tri hoan toan ngiu
nhién gém 3 cong thiic véi cing mat do nudi
duge xac dinh sau khi két thic thi nghiém 1,
tuong tng véi mdi cong thic st dung thic &n c6
ham luong protein khac nhau, méi cong thic
dugc bd tri 1lap lai 3 14n, cong thiic 1 st dung
thiic 4n c6 42% protein, céng thic 2: 35%
protein, cong thtc 3: 30% protein. Thi nghiém
dugc thuyc hién trong vong 4 thang (tu
25/06/2017 d&n 22/10/2017), d8i véi nhiing ngay
nhiét d6 nuéc giam thap dudi 22°C, lip thém
sudi (2 chiéc x 300 W)/1 bé thi nghiém dé nang
nhiét d6 nudc bé nudi.

Ca dudc cho &n 2 14n mot ngay vao lic 8 gio
va 17 gid, ca nudi § thang thi nhit dude cho dn
4-5% khéi lugng than, thang thi 2 tré di cho #n
2-3% khéi lugng than, lugng thiic 4n thia trong
cac bé sé duge thu lai dé tinh lugng thic an thuc
ci tiéu thu mdi ngay, hang ngay theo dbi biéu
hién cta ca va thay 30% luong nudc trong bé
truée méi 1an cho &n.

Céc chi s6 méi trudng dudc kiém tra 2 1an
mét ngay ldc 7 gio va 14 gis, pH, DO dudc kiém
bing test kit Sera, nhiét d6 do bing nhiét k&
thuy ngan, dinh ky 30 ngay mot lan thu ngau
nhién 10 con/bé, can khéi lugng va do chiéu dai
chd dé danh gia ting trudng, ti 1& séng cla ca
dugc danh gia vao cubi chu ky thi nghiém.

2.2. Xt i s6 lidu

S6 lidu vé ty 1é song, tang trudng (chiéu dai
va khéi lugng), hé s6 chuyén hoa thic &n dude
tinh toan gia tri trung binh + d¢ léch chuén
(SD). So sanh sy khac biét gitta cac cong thic
dugc thuyc hién theo phudng phap phén tich
phuong sai 1 nhan t6 ANOVA bing phép thu
Duncan véi do tin cay 95%, phan mém Minitab
16.0 va Excel 2013.

Anh hudng clia thiic an 1én toc do ting
trudng, ty lé song, hiéu qua st dung thtic an
dugc tinh toan theo Nikolsky (1963) vé6i cac cong
thtc tinh nhu sau:

+ Téc d6 ting trudng tuyét doi:

W -W
ADG, = —=——+ (g/ngay)
tz _t1
L -L
ADG, = —2—21 (cm/ngay)
t, -t
+ Téc d6 ting trudng tuong doi:
In(W, )—In(W
SGR,, = ( i) - (%) x 100 (%/ngay)
2

SGR, = w x100 (%/ngay)

2 1
Trong d6: W 1a trong luong, L 1a chiéu dai,
t 1a thoi gian thi nghiém)
+ Khoi lugng ca ting lén (WG), ty 1é song,
hé s6 chuyén hoa thiic an FCR (feed conversion
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ratio), chi phi thic an (dong/kg ca ting khoi

lugng) sé dudc tinh toan khi ké&t thic thi
nghiém, cu thé nhu sau:

WG (g/con) = Khéi lugng ca sau thi nghiém

— Khéi Iugng ca trude thi nghiém

S6 ca thu hoach
S6 ca tha

Ty 18 s6ng (%) = x 100

Khoi lugng thiic 4n st dung (kg)
Khéi lugng ca ting trong (kg)

FCR =

Thu nhan thiic an: FI (Feed intake)

Téng khéi lugng thic 4n
FI = c4 tiéu thu trong bé

= . . /con/nga
(S0 lugng ca con trong bé) (8 gay)

* (86 ngay thi nghiém)

Hiéu qua st dung protein (PER - Protein
Efficiency Ratio)

Tang trong ca (kg)

PER = (g/con/ngay)

Protein ca an vao (kg)

+ Ti 1é phan dan (TLPD) theo chiéu dai va
khéi lugng duge tinh sau khi ké&t thidc thi
nghiém. Hé s6 bién dong (Cv) 1a mot chi s6 phan
tan tuong déi, do mic d6 bién dong binh quan
trén mot don vi do 16n va tinh bang phan tram.
Chung t6i st dung hé s6 bién dong dé danh gia
mtic 0 phan dan cta ca 6 tung CT.

Cong thtic tinh hé s6 bién déng:

S

Cv==x100
X

Trong d6: Cv 1a hé s6 bién dong; S 1a do léch
chuén; x: chiéu dai hay khéi lugng trung binh

- Hiéu qua kinh té&: Lgi nhuén tinh cho 1 kg
c4 nudi 6 mdi phuong phap thi nghiém dua trén
¢o s6 tinh toan gia ban lic thu hoach tri di gia
thanh san xuit ra 1 kg ca.

3. KET QUA NGHIEN CcUU

3.1. Anh huéng ctia mat dé uong dén sinh
trudng va ti 1é song ctia ca lé6¢ dau nhim
3.1.1. Cac chi s6 méi truong

Qua céc 1an thu mAu cho thay pH dao dong
tit 7 dén 8, nhiét d6 vao budi sing dao dong
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khoang 27-29°C, nhiét d6 vao budi chiéu dao
dong trong khoang 29-32°C, ham ludng oxy hoa
tan trong qué trinh thi nghiém tit 5 dén 6 mg/l.
Két qua theo déi cac y&u t6 moi truong cho thay
cac chi tiéu déu nam trong khoang thich hop cho
su sinh trudng va phat trién cta ca (Boyd et
al., 1992).

Ham luong oxy hoa tan trong cac bé thi
nghiém cao va 6n dinh do trong thi nghiém
chiing tdi st dung may suc khi cung c4p oxy cho
toan bo hé théng, nhiét do6 nuéc it bién dong la
do hé théng bé thi nghiém duge b tri trong nha
c6 mai che va dudc thay nudc theo ngay nham
cung cap diéu kién sdng t6t nhat ciing nhu han
ché€ sy anh hudng ctia yéu t& méi trudng téi toc
do6 sinh trudng ctia ca uong nudi.

3.1.2. Tiang trudng vé chiéu dai va khéi
lugng cua ca léc khi wong nuéi & cac mat
dé khac nhau

O 1an thu mAu tht nhat, ca léc uong nudi
theo cong thiic 2 véi mat dd 80 con/m?® c6 toc dd
tang trudng tuyét doi vé chiéu dai cao nhat, dat
1,52 = 0,08 mm, cao hon mat dd 70 va 90 con/m?®.
O tudn 2 va 3, CT2 vAn c6 toc do ting trudng
cao hon CT1 va CT3 tuy nhién sai khac nay
khong c6 ¥ nghia thong ké (P >0,05). Dén tuan
tht 4 cac cong thic khéng c¢6 su chénh léch
(Bang 2).

Téc do tang trudng tuyét déi vé khoi lugng
cla ca thi nghiém dugc thé hién & hinh 1, khéi
lugng ca & cac bé nudi véi mat d6 70 con/m? va
80 con/m? (cong thiic 1 va 2) c¢6 su tang vé khoi
lugng 16n hon so véi cong thiic 3 (90 con/m?).
Phan tich ANOVA cho thdy tuan dau c6 su sai
khac d mtc c¢6 ¥ nghia vé khéi lugng cta ca léc
uong G cac cong thiic 1 va 2 so véi cong thtic 3 (P
<0,05) tuy nhién nhiing sai khac nay khong 16n
(0,04 g/ngay). Tu tuan thi 2 dén tuan thi 4, su
chénh léch vé khéi lugng cua ca léc § cac cong
thtic mat d6 da khong con. Ca léc nudi 6 cac
cong thiic c6 toc d6 téng trudng tuyét doi kha
dong déu 0,34-0,35 g/ngay. Diéu nay dudc giai
thich do trong thi nghiém ca l6c dugc cho &n
theo nhu cdu nén chua xay ra canh tranh vé
khéng gian va thic an.
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0,8
«CT1

r.CT2
2 CT3

0,7
0,6

0,5

ADGw (g/ngay)

0,4

N

0,3
0,2

0,1

Tuan nudi

Ghi chi: CT1: uong nudi 70 con/m?, CT2: uong nudi 80 con/m?, CT3: vong nudi 90 con/m?

Hinh 1. Téc d6 tang trudng tuyét déi vé khéi lugng
cua ca léc thi nghiém trong 4 tuan nuéi

Bang 2. Tang trudng cua ca léc qua cac l1an thu mau

Thoi gian vong Mat do nusi (con/m®)

Chi tiéu

(tuan) 70 80 90

ADG, (mm/ngay) 1 1,38 + 0,80° 1,52 + 0,08° 1,43 +0,14°
2 1,71 £0,51° 2,08 + 0,86° 1,90 + 0,50°

3 1,68 + 0,90° 2,00 + 0,94° 1,78 +0,22°

4 1,54 + 0,04 1,57 +0,04° 1,57 + 0,09

B 1,57 £0,01° 1,79 + 0,04° 1,67 +0,06™

SGR_ (%/ngay) 1 1,40 + 0,07° 1,40 % 0,07° 1,46 + 0,14°
2 1,32+0,13° 1,72 £0,16° 1,26 +0,08"

3 1,84 +0,31° 2,17 £ 0,07° 1,73 £ 0,23°

4 1,35 + 0,03° 1,39 + 0,03 1,39 + 0,08°

B 1,38 +0,01° 1,55+ 0,01° 1,46 +0,01°

ADGy, (g/ngay) 1 0,26 +0,02° 0,26 +0,02° 0,22 +0,02°
2 0,43 £ 0,03° 0,48 + 0,08° 0,35 + 0,04°

3 0,32 £0,02° 0,51 + 0,04° 0,46 + 0,08°

4 0,34 £0,02° 0,35+ 0,01° 0,34 +0,03°

B 0,33 +0,02° 0,40 +0,02° 0,36 +0,01°

SGRw (%/ngay) 1 2,66 + 0,26° 2,66 + 0,10° 2,34 +0,26°
2 2,99 + 0,36° 2,86 + 054° 3,06 +0,42°

3 2,16 £0,82° 3,24 +0,38° 3,24 +£0,13°

4 2,58 +0,15° 2,66 +0,17° 2,63 +0,25°

B 2,50 + 0,14° 2,94 +0,11° 2,71+ 0,11%

Ghi chu: S6'liéu trén cing mét hiang c6 s6 mi khac nhau thé hién su sai khac cé y nghia (P <0,05)
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Bang 3. Anh hudng ctia mat dé wong dén ty 1& séng va hé sé thic &n

Mat do (con/m°) Trong lwgng ca tha (g/con)  Trong lwgng ca két thic (g/con) Ty 1& sbng (%) FCR
70 9,09 + 0,50° 18,70 £ 0,60° 99,05 + 0,82° 1,18 + 0,05
80 8,85 + 0,38° 18,62 + 0,42° 99,17 £ 1,44° 1,19 +0,02°
90 8,76 + 0,56° 18,25 + 0,33° 99,26 + 0,64° 1,34 + 0,03

Ghi chu: S6'liéu trén cung 1 cdt c6 s6 mi khac nhau thé hién su sai khéac ¢6 y nghia (P <0,05)

Bang 4. Anh hudng ctia ham lugng protein d6i véi sy tang trudng
vé khéi lugng va chiéu dai ctia ca léc

Chi tiou Thei gian wong Cong thire
(ngay) 1 2 3

ADGy, (g/ngay) 30 0,81 +0,01° 0,71 £0,01° 0,65 +0,01°
60 1,82 +0,02° 1,63 +0,06" 1,52 + 0,02°

90 2,21+0,11° 1,98 +0,08° 1,76 + 0,05°

120 3,07 +0,06° 2,77 +0,07° 2,46 +0,12°

B 1,99 + 0,03 1,76 % 0,06" 1,60 + 0,05°

SGRw (%/ngay) 30 1,75 +0,07° 1,45+0,12° 1,47 +0,12°
60 2,11 +0,03° 2,06 + 0,06% 1,99 £ 0,03

90 1,45 + 0,06° 1,48 + 0,03 1,40 + 0,03

120 1,36 + 0,03 1,36 + 0,03 1,30 + 0,04°

B 1,68 + 0,03 1,59 + 0,05 1,54 + 0,03°

ADG; (mm/ngay) 30 1,03 % 0,08° 1,00 £ 0,03° 0,98 + 0,05°
60 1,56 + 0,03 1,25 + 0,03 1,19 0,04

90 1,324 0,10° 1,28 + 0,10° 0,97 £ 0,03°

120 1,43 + 0,09° 1,38 + 0,02 1,23 +0,02°

B 1,34 +0,03° 1,23 + 0,05 1,13 £ 0,02°

SGR (%/ngay) 30 0,61 +0,05° 0,59 + 0,02° 0,58 + 0,03°
60 0,75+0,01° 0,61+0,02° 0,59 +0,02°

90 0,52 +0,04° 0,53 £ 0,04° 0,41+0,01°

120 0,49 + 0,02° 0,49 £ 0,01° 0,46 +0,01°

B 0,59 +0,01° 0,56 + 0,02° 0,51+0,01°

Ghi chii: S6'liéu trén cing 1 hang c6 s6 mii khdc nhau thé hién su sai khac c¢6 y nghia (P <0,05)

con/m® (P <0,05). Phan tich ANOVA cho thay

-

3.1.3. Anh hudng ciia mat dé 1én ty 16 séng
va hé so6 thiic 4n cua ca léc
thiic &n cua ca léc 6 cong thiic 1 va cong thiic 2

Ty 1é séng cua ca léc d cac mat do uong dao IR e i
nhung c6 sai khac so v6i cong thic 3 (P <0,05).

dong tu 99,05 dén 99,26% (Bang 3) va két qua

khéng c6 su sai khac § mic § nghia v& hé s6

phan tich cho thay khéng c6 su khac nhau gitia
cac cong thic (P >0,05). Ty 1é song dat két qua
tuong déi cao do ca l6c c6 kha ning thich nghi
tot voi diéu kién méi trudng chat hep va cac
diéu kién bat lgi khac.

Ca 16c 6 cong thic 3 c6 FCR cao nhat, trung
binh 1,34 (Bang 3) cao hon cong thiic 1 va 2 &
mitic c6 ¥ nghia do ca dudc uong 6 mat do cao 90
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Két qua nghién ctu cho thay FCR cao nhat
g cong thiic 3, cao hon 2 cong thic 1 va 2 6 mtc
c6 y nghia do ca uong 6 mat d6 cao da lam ting
hé s6 chuyén hoa thic 4n clia cé l6c, ddc biét 1a
d6i v6i hinh thic nudi trong bé. Nguyén nhén 1a
do mat dd c6 anh hudng dén téc do tang trudng
tit &6 anh hudéng 1én hé s§ chuyén hoa thic &n
va cac hoat dong cua ca (Refstie & Kittelsen,



1976). Su khac biét gitta cac nghiém thic 1a do
ca loc 1a loai ca dit nén khi uong nuéi mat viua
phai sé lam ting kha niang bat mdi cla ca va
giam tiéu tén thic &n. Nhu vy, nudi trong bé
trong nha c6 thé véi mat do 1én téi 90 con/m?
khién cho ca bi stress va gidm hiéu qua st dung
thtc an. Wallace et al. (1988) cho rang khi uong
ca hoi Salvelinus alpinus v6i mat do cao (70-250
con/m?) thi téc dd tang trudng nhanh hon khi
uong ¢ mat do thap (25 va 50 con/m?). Ngudc lai,
theo Trzebiatowski et al. (1981), khi udng ca
Hbi van v6i mat dd thap thi cho ting trudng
nhanh hon mat do cao. Két qua da thé hién tuy
tung loai cad khac nhau ma chung thich tng véi
cac méat d6 khac nhau, thAm chi c¢6 nhiing loai
cing moét ho giéng nhau nhung mat d6 thich
hgp cho uong nuodi ciing khac nhau (Sampaio et
al.,, 2001). Bé&i vay, ching tdi lya chon mat do
uong nudi ¢ CT2 1a 80 con/m® 124 mat d6 nudi cho
thi nghiém 2.

3.2. Nubi ca léc thuong phdm st dung thiic
an c6 ham lugng protein khac nhau

8.2.1. C4c chi s6 méi trudong

Cac thang cubi cua chu ki thi nghiém dung
vao ddu mua déng nén nhiét do méi trudng
thép, vi vay ching t6i st dung sudi dé 6n dinh
nhiét d6 cho cac bé nudi, nhiét do trung binh cac
thang dao dong trong khoang 24,33-28,83°C,
DO 4-5 mg/l, pH 7,5-8. Két qua theo dbi cac yéu
t6 méi truong cho thdy cac chi tiéu déu niam
trong khoang thich hgp cho su sinh trudng va
phat trién ctia ca (Boyd et al., 1992).

3.2.2. Anh huéng ciia thitc 4n cé ham luong
protein khidc nhau dén ting trudng cua
ca léc

Trong 30 ngay dau thi nghiém, ca léc 6 cac
cong thic da c6 su tang trudng khac nhau vé
khéi lugng; tang trudng tuyét d6i 6 cic cong
thtc 1, 2, 3 1an lugt 14 0,81; 0,71 va 0,65 g/ngay
(Bang 4). Két qua nay dudc phan tich 1a khac
nhau ¢é § nghia (P <0,05). Vé chiéu dai, tdc db
téang trudng chua thuc sy rd rét 6 cac cong thic
va sai khac chua c6 ¥ nghia thong ké (P >0,05).
Nhu vay, trong giai doan nay da thay cb tac
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dong tu 3 loai thiic an 42, 35 va 30% protein 1én
sinh trudng vé khoi luong ctaa ca léc. Dic biét ca
16c & cong thiic 1 st dung thtic 4n 42% protein c6
toc d6 ting trudng cao hon hin so véi 2 cong
thiic st dung thiic &n 35 va 30% protein. Qua
day c6 thé thay thdc an 42% protein 1a thich
hdp hon cho uong c4 léc & giai doan nay.

TU ngay nudi thi 31 trd di, ca l6c 6 cong
thiic 1 st dung thic &n 42% protein ti€p tuc thé
hién t6c d6 ting trudng vudt tréi ca vé khéi
ludng so véi toc d6 téng trudng clia coéng thiic
con lai. Theo két qua thu mau lan thia 4, ca &
cong thic 1 c6 khoi trung binh dat 275,17 g, cao
hon 6 mtc c6 ¥ nghia so v6i cong thiic 2 va 3 1an
lugt 1a 248,77 g va 228,10 g. Toc do tang trudng
tuyét d61 vé khéi lugng 6 3 cong thiic cling gidm
dan theo thi tu CT1, CT2, CT3. Doi véi toc do
ting trudng chiéu dai, sai khac thé hién rd rét
¢6 ¥ nghia tai thoi diém 90-120 ngay (P <0,05)
(Bang 4).

Cac két qua thu duge khi két thic qua trinh
uong mot 1an nita da ching minh rang thic in
cao dam rat thich hgp cho phéat trién cta léc. Ca
16c 1a loai ca di, 4n tap nén ham lugng protein
cta thiic 4n cang cao tdc do ting trudng cua ci
cang nhanh.

3.2.3. Anh huéng ciia ham Ivgng protein téi
hé s6 phan dan cua ca léc

Két qua xt 1y théng ké hé s6 phan dan cho
thdy su sai khac gitia cac cong thiic c6 ¥ nghia
thong ké (P <0,05). Hé s6 phan dan 6 CT1 luén
thap hon cac CT2 va CT3; hé s6 phan dan ciing
tang dan theo thoi gian nuoi.

Nhu vay, két qua thi nghiém cho thay ham
lugng protein khac nhau da anh hudng dén su
ting trudng cta ca léc giai doan thuong pham.
Ham lugng protein trong thic dn cang thap, thoi
gian nudi cang l4au, hé s6 phan dan cang cao.

3.2.4. Anh hudng cua thitc 4n cé6 ham Iuong
protein khiac nhau dén hé sé chuyén hoéa
thitc dn, thu nhan, hiéu qua st dung
protein va ty 1é séng ctua ca léc

Két thic thi nghiém, cA nuéi & cic cong thiic
déu c6 ty 1é séng tucng ddi cao, dao dong tu
84,58 dén 87,50%, thap nhit & cong thic 3 su
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(Channa sp.) nudi thwong pham

dung thtic 4an 30% protein, cao nhit § cong thiic
1 sti dung thtic &n 42% protein (Bang 6).

Hé s6 thu nhan thtc &n 6 CT1 th&p nhit va
cao nhét ¢ CT3, nhu vay c6 thé thiy thic an cé
do dam 30% dudc ca 16c st dung nhiéu nhat.

Hiéu qua st dung protein 6 CT1 1a cao nhat
va ¢ CT2 1a th&p nh4t ching t6 hiéu qua st dung
protein 6 thiic dn c6 d6 dam 42% la t6t nhAt.

T két qua trén cho thay ¢ CT1 cac chi tiéu
vé hé s6 thu nhan thtc an, hidu qua st dung
protein 1a t61 vu nhat. Thtic &n c6 dd dam cao
hon ¢6 hé s6 thu nhan thiic an thap va hiéu qua
st dung protein cao.

Tuy nhién, ty 1& séng gilia cic cong thtic
khéng c6 su sai khac & mtc § nghia (P >0,05).
Két qua nay khéng cao hon dang ké khi so sanh
v6i cong bo chua Lé Thi Hoang Hang va cs.,
(2017) nhung cao hon ti 1&é séng (60%) cua ca
trong nghién ctu ctia Nguyén Thanh Long
(2017) ti 1é séng cta ca léc nudi trong ao tai tinh
An Giang. Con theo Tiéu Quéc Sang va cs.

ADGw (g/ngay)
N N w
a N U W »

N

. &ﬂa
N
'i:i:iﬁ

o
3

(2013), ty lé séng cua ca léc d giai doan nay ciing
dao ddng trong khoang 70,73-74,72%. Nguyén
nhan khién ti 1&é song khong cao la do 6 giai
doan nay ca cé hién tugng phan dan dan dén
tinh trang &n thit nhau, ti 186 chét do nguyén
nhan nay chiém dén gan 60%.

Hé s6 chuyén hoa thic an ctaa ca léc trong
giai doan udng nudi nay cing c¢6 sy chénh léch
dang ké gitia cac cong thic. Cao nhit 1a & cong
thtc 3 (30% protein) tidu ton 1,82 kg thic an cho
1 kg ca téng trong. Tiép sau dé 1a cong thiic 2
(35% protein) véi FCR 1a 1,62. Thap nhat 1a cong
thic 1, thic an 42% protein 1a 1,19. Theo phin
tich, hé s6 thiic &n ctia ca d cac cong thiic nay sai
khac c6 y nghia thong ké (P <0,05). Hé s6 tiéu ton
thtic an (FCR) cta thi nghiém nay trong khoang
1,19-1,82, tuong déng vdi thi nghiém cta Db
Minh Chung (2010) khi nuéi ca léc bing thic an
vién hay ctua Tiéu Quéc Sang va cs. (2013) v6i mo
hinh nuoéi ca 16c trong bé 16t bat & PBSCL hoic
nghién ctiu cia Nguyén Thanh Long (2017).

~CT1
rCT2
&CT3

&

-
120

Ngay nudi

Ghi chu: CT1: Sit dung thiic 4n 42% protein, CT2: Sif dung thiic 4n 35% protein, CT3: Sif dung thiic dn 30% protein.

Hinh 2. Téc do6 tang trudng tuyét doi vé khoi lugng ctia ca léc thi nghiém
trong 120 ngay nuoi

Bang 5. Hé s6 phan dan ctia ca léc thi nghiém

Ngay nudi CT1 CT2 CT3
30 4,4 +0,26° 4,9+0,15° 4,94+0,11°
60 5,7 +0,36" 6,7 £0,14° 7,3£0,3
90 7,3+£0,4° 8,3+0,2° 9,1+0,4°
120 10,3+ 0,5° 11,3+0,3° 12,4 +0,4°

Ghi chu: S¢'liéu trén cing mét hang c6 s6 mii khac nhau thé hién su sai khac c6 y nghia (P <0,05)
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Bang 6. Anh hudng ctia ham lugng protein trong thitc an dén ty 1&é séng, thu nhén,

hiéu qua st dung protein va hé s6 thitc an cta ca léc

Cong thirc  Trong lwong catha Trong lwongcalicthu  Tylésébng  Hé sb chuyén héa Hé sb thu nhan Hiéu qua

(% protein) (g/con) (g/con) (%) thire an thire an str dung protein
42 36,80 + 1,26° 275,17 + 3.88° 86,67 + 5,05° 1,19 + 0,08° 2,31+ 0,06° 2,00 + 0,05°
35 37,00 % 1,41° 248,77 + 5.56° 87,50 = 6,25 1,62+0,17° 2,79 £0,07° 1,76 0,04
30 35,96 + 0,07° 228,10 + 6.14° 84,58 + 2,89° 1,82 +0,08° 2,81+0,15° 1,83 £ 0,06°

Ghi chu: S6'liéu trén ciing mét cot c6 s6' mii khdc nhau thé hién su sai khac c6 y nghia (P <0,05)

Nghién ctiu cia Tran Thi Thanh Hién va
Nguyén Thi Ngoc Lan (2005) vé nhu cAu dam cua
ca léc bong két luan rang FCR cang cao ¢ nhiing
kh&u phén an c6 d6 dam cang thap, dac biét 1a &
giai doan ca giéng. Thi nghiém nay mot 1an niia
khing dinh kha nang st dung protein rat tot caa
c4, dac biét 13 d61 véi loai ca dit nhu ci léc.

Tuy nhién, xem xét hidu qua kinh t& cho
thdy 6 CT1 (42% protein) chi phi thtic &n cho 1
kg ca tang trong cao hon so v6i hai cong thic
con lai. Chi phi tai thoi diém tién hanh thi
nghiém 1a 20.800 déng/kg (thtc #&n 42%
protein); 14.600 déng/kg (thiic an 35% protein)
va 12.400 dong/kg (thtc an 30% protein). No6i
cach khéc, chi phi cho 1 kg ca tiang trong 6 CT1
14 24.752 déng, cao hon so véi CT2 va CT3. Mac
du FCR ctia CT1 thap hon nhung do gia thtc 4n
cao nén chi phi van cao hon, chi phi ciia CT2 va
CT3 trung binh 23.600 déng va 22.560 déng cho
1 kg tang trong. Nhu vay, c6 thé thay hiéu qua
cla viéc st dung thtic &n 42% protein thap hon
so v6i thiic an 35% va 30% protein. Trong san
xuat viéc st dung thic &n 42% protein sé& lam
rit ngdn dudc thoi gian nudi, thoi gian quay
vong von va giam thiéu rai ro dich bénh, giam
chi phi nhén céng, nguyén vat liéu nang lugng.
Vi vay, st dung thtc &n c6 ham lugng protein
42% la phu hgp.

4. KET LUAN VA DE XUAT

4.1. K&t luan

Ca uong nudi é mat do 80 con/m? c6 toc do
téang truéng vé khéi luong va chiéu dai tot hon
so véi mat do 70 va 90 con/m?.

Ca l6c st dung thtc #&n c6 ham lugng
protein 42% cho toc do ting trudng tuyét doi vé

khéi lugng va chiéu dai, hé s thic &n va hé s6
phan dan t6t hon so véi cong thiic st dung thic
an 35% va 30% protein.

4.2. Pé xuit

Viéc nubi ca léc trén bé ngoai viéc lua chon
mat dé nudi va ham lugng protein trong thic dn
phtt hop can thuong xuyén sang loc, phan cd ca
dé lam giam hién tugng phan dan giam tinh
trang &n thit nhau dé tang ti 16 séng cho ca.

Cac thi nghiém véi mat d6 cao hon can duge
tién hanh dé danh gia va xac dinh mat d6 nubi
t61 uu cho mé hinh.
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