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q TOM TAT o '

bé xdc dinh anh huong cua thire an, phan ¢ va gia thé dén hiéu qua wong giéng ca Leo, thi

nghiém da dugc tien hanh véi 4 loai thirc an (moina, 'Ehl'IC an cong nghiép + moinaz ca nuc + moina \{2‘1

gan bo + moina) va 3 bién phap nu6i (phén ¢4, gia thé va keét hop phan c& + gia thé). Két qua cho thay

chiﬁu dai toan than (TL: 54,0 = 2,16 mm), toc do sigh trudng riéng ve chiéu (jéli (SGRL: 15,6 £ 0,52%),

khoi lugng trung binh (BW: 273,3 + 23,7 mg) va tdc do sinh trudng riéng vé khoi lugng (SGRw: 32,9

+ 0,97%) cuia ca cho an gan bo cao hon so vdi cac loai thirc an khac (p<0,05). Sy phan dan & nghiém

thire cho an gan bo (CVy: 4,0 £ 0,16% va CVw: 8,7 £ 0,81%) va ca nuc xay (CV: 4,6 =£0,22% va CVw:

8,9 £ 0,78%) nho hon so v4i nghiém thic chi cho dn moina (CV: 9,9 + 0,8% va CVw: 24,2 £ 5,64%)

va thirc dn cong nghiép (CVL: 7,1 + 0,51% va CVw: 12,0 + 1,5%). O nghi¢m thic 4p dung bi¢n phap

phén c& va nghiém thirc két hop phan c& va gia thé da cho ti 1¢ an thit dong loai (CR) thap hon so véi

hai nghiém thirc con lai. Nghiém thirc khong c¢6 gia thé va phan ¢ cho ti 1¢ CR cao nhat (29,8%). Ti 1¢
chét (NDR) ¢ cac nghiém thuc khong co sy khac biét (p>0,05) dao dong tr 23,8% dén 27,3%.

Tir khoa: Ca Leo, Wallago attu, Gia thé, Phan ¢&, Thirc an
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ABSTRACT

In order to elucidate the effects of feeding, segregation and refuges on the growth of freshwater
catfish, Wallago attu, post-hatch larvae were fed with live zooplankton alone (moina) or combination
between moina and one of the following food: commercial pellets or minced trash fish or cow liver. For
impacts of segregation and refuges on the growth of W. attu, these treatments were applied seperately
or in combination between segregation and refuges. The results indicated that final total length — (TLe:
54.0 + 2.16 mm), specific growth rate of length — (SGR_: 15.6 = 0.52%), final body weight — (BW,:
273.3 + 23.7 mg) and specific growth rate of weight — (SGRw: 32.9 + 0.97%) of fish fed with cow liver
in treatment were significantly higher than that of other treatments (p<0.05). Size variation of fish fed
with cow liver (CV.: 4.0 £ 0.16% and CVw: 8.7 £ 0.81%) and minced trash fish (CV: 4.6 + 0.22% and
CVw: 8.9 £+ 0.78%) were less than moina treatment alone (CVy: 9.0 + 0.8% and CVy: 24.2 + 5.64%)
and commercial pellets (CV.: 7.1 + 0.51% and CVy: 12.0 = 1.5%). Segregation and combination
between segregation and refuges reduced the cannibalism among the larvae in comparition with the
other treatments. The treatments without refuges and non-segregation showed the highest cannibalism
ratio (29.8%). There was no significant difference in the mortality between treatments ranged from
23.8% to 27.3% (p>0.05).
Keywords: Freshwater catfish, Feeds, Refuges, Segregation, Wallago attu
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1. MO PAU

Ca Leo - Wallago attu phan bd tai
nhiéu nuée Chau A nhu An Do, Bangladesh,
Pakistan, Sri Lanka, Nepal, Afghanistan,
Indonesia, Myanmar, Thai lan, Campuchia va
Viét Nam (Gupta va cs., 2014). Ca Leo co
toc do sinh truong nhanh, gia tri dinh dudng
va dac biét ham lugng protein cao
(Devadasan, 1978; Jafri, 1965). Do vay, ca
Leo dugc xem nhu loai ca c6 gia tri thuong
mai tai nhiéu nuée trén thé gidi (Lilabati,
1996). Theo IUCN (2010), quan thé ca Leo
tu nhién duoc liét ké vao nhém “gan bi de
doa” véi xu hudng giam nhanh vé sb c4 thé
trong quan thé (Ng, H.H. 2010).

Theo Truong Thu Khoa va Tran Thi
Thu Huong (1993), ca Leo - Wallago attu dai
dién dién hinh cho loai c4 dit vi thé trong quéa
trinh nuéi c6 thé dan t6i hién twong an thit
ddng loai. Hanh vi nay c6 thé 1am giam hiéu
qua vu nudi xuat phat tir didu kién nudi chua
phu hop (Kaleta, 2013). Mot nguyén nhan
khac cta hién tuong an thit déng loai c6 thé
do kich ¢& khong dong déu cua ca giéng
(Smith va Reay, 1991). Hién tugng &n thit
ddng loai & c4 nudi xay ra & cac do tudi khac
nhau giira cac nhom, loai va cong ngh¢ san
XUAL. bay dugc xem nhu mdt thach thac
trong qué trinh wong gidng ctia nhiéu loai ca
(dac biét 1a loai ca dir) (Hecht va cs., 1988)
va cling 1a nguyén nhéan kho khan chinh gay
ra su thiéu chi dong ngudn giéng ca Leo
(Sahoo va cs., 2002).

Trong diéu kién wong gidng c4, kich
thudc va mat do cua du tring di anh hudng
dén viéc an thit déng loai, ca hai yéu tb nay
twong quan tich cuc véi ty 1¢ an thit 1an nhau
& ca (Kestemont va cs., 2003). Cac yéu to
khéc nhu: thirc an, ché d6 an, nhiét 4o, muc
nudc, cuong do anh sang, hinh dang va mau
sdc cua cua bé nudi hodc noi tra 4n cho ca
cling anh huéng dén ti 16 séng khi vong ca
(Smith va Reay, 1991). Tét ca cac yéu tb
nay can duoc thiét ké mot cach phu hop
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trong hé thong wong nudi dé giam ti 1¢ an
thit 1an nhau (Kestemont va cs., 2003).

Dé co thé giai quyét nhing thiach
thirc ndy, cAn c6 nhimg nghién ctru diy du
vé dic tinh dinh dudng phi hop va mét sb
giai phap k¥ thuat nham han ché sy an thit
14n nhau, ning cao ty 1é sdng trong san xuat
gidng nhan tao ca Leo.

Pén nay ¢ Viét Nam van chua co
nghién ctru ndo cong b lién quan dén cac
giai phap uong ca Leo ¢ giai doan nhd va
trén co so ké thira cac két qua nghién ciru dbi
v6i ¢4 Leo vé mat do wong cé cia (Sahoo va
cs., 2002), anh sang, chu ky quang va ché do
cho n (Giri va cs., 2002), thirc dn va tan
xuét cho an (Sahoo va cs., 2012). Nghién
ctru nay duoc thyc hién nham danh gia anh
hudng cia cac loai thirc an, phan cd va gia
thé dén toc do tang truong, ti 1 séng, miurc
d6 phan dan va ti 1€ an thit déng loai cua cé
Leo gibng giai doan tir ca bot dén ca huong
(chiéu dai 3 — 5 cm/con va khdi lugng 2 — 3
g/con). Két qua cua dé tai s& gop phan hoan
thién quy trinh vong nudi ca Leo gidng tai
khu vue mién Trung Viét Nam.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twong thoi gian va dia diém
nghién ciru

Nghién ctru anh hudng cua thirc an,
phan ¢ va gia thé dén hiéu qua vong gidng
ca Leo - Wallago attu (Bloch & Schneider,
1801) giai doan tir c4 bot dén c4 huong
(chiéu dai 3 — 5 cm/con va khdi lugng 2 — 3
g/con) tai Trung tim giéng thuy san tur
thang 6 nam 2020 dén thang 7 nam 2020.
2.2. Vat liéu nghién ciru

C4 thi nghiém dwoc bd trf trong cac bé
nhua, mdi bé c6 kich thudce (dai x rong x cao:
75 cm x 45 cm x 45 cm). Nudc sir dung dé
uong ca thi nghiém la nudc may dugc xir 1y
bang méay ozone ECO-5 do cong ty Ecomax
Water san xuat dé khir clo truée khi cip vao
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bé wong, trong qua trinh thi nghiém bé uwong
ca duoc suc khi lién tuc.

Ca thi nghi€ém dugc sinh san nhan tao
tir ngudn ca bd me nudi vo tai Trung tim
gidng thity san tinh Quang Trj va Thira Thién
Hué. C bat dau dua vao thi nghiém & giai
doan sau khi né 3 ngay (sip hét noan hoang),
cé 6 khdi lugng va chidu dai trung binh & thi
nghiém 1: (2,73 £ 0,17 mg/con va 6,1 + 0,27
mm/con); & thi nghiém 2: (2,93 + 0,22
mg/con va 6,3 + 0,45 mm/con).

Thure an str dung trong thi nghiém bao
gom: Moina twoi song (trong 100 g co
protein tho 16,4 g, lipid 3,8 g), ca nuc (trong
100 g co protein tho 17,6 g, lipid 3,3 g), gan
bo (trong 100 g c6 protein tho 18,7 g, lipid
3,5 g) va thuc an céng nghi¢p cia hang
Ocialis san xuat ma NANOLIS C c6 ham
luong protein tho 55%, lipid 6% (& dang min
400 — 600 um cho an 5 ngay dau va dang
manh (< 1 mm) cho an tir ngay thir 6 cho dén
khi két thuc thi nghiém. Thit ca nyc va gan
bo duge hip chin va xay min truéce khi cho
an. Céc loai thitc an dugc phan tich thanh
phan sinh hoa tai phong thi nghiém Khoa
Thuy San va phong thi nghiém Khoa Chan
nudi — Thi y, truong Pai hoc Nong Lam.

Luong thirc an cho cd an thoéa man
theo nhu cau trong khoang 8 — 10% khbi
lwong than, cho in 3 lan/ngay (8 gio, 13 gid
va 18 gio) (Sahoo va cs., 2002). Cac thong
s6 moi truong: nhiét d6 (T °C) duge do bang
nhiét ké; cac yéu tb pH, DO, NH3 duoc do
bang test Kit Sera cua Pirc san xuét.
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2.3. Phuong phap bé tri thi nghiém
2.3.1. Thi nghiém 1. Anh huéng ciia thire in
lén sinh trieong va ty 1é séng cd Leo tir bot
lén huong

Thi nghiém duogc b tri tri theo kiéu
ngiu nhién hoan toan trong hé théng bé
nhura chi cap nudc vao 50 lit/bé; mat do nudi
2 con/lit (Sahoo va cs., 2002). V6i 4 nghiém
thirc thire an, moi nghiém thic duoc 1ap lai
4 lan, thoi gian thi nghiém 13 14 ngay.
Nghiém thuc 1: chi sit dung moina cho an
lién tuc trong sudt qua trinh thi nghiém duy
tri & mat 6 200 ca thé moina/lit nude (Li va
Mathias, 1982); nghiém thtrc 2: thic an
cong nghiép (TACN) bd sung moina (mat
dd 50 ca thé moina/lit nude) sau 30 phut;
nghiém thic 3: ca nuc Decapterus
maruadsi (Temminck & Schlegel, 1843) b
sung moina (mat do 50 ca thé moina/lit
nude) sau 30 phut va nghiém thure 4: gan bo
bd sung moina (mat do 50 ca thé moina/lit
nudée) sau 30 phut. Pay bé duoc siphon sach
cac thirc an du trudce khi thay nudc mai vao
mdi budi sang.
2.3.2. Thi nghiém 2: Anh hudng cia viéc
phdn c& va tao gid thé 1én sinh truéng va ty
1é séng cd Leo tir bt 1én hwong

Céc diéu kién & thi nghiém 2 ciing
tuong tu thi nghiém 1, thirc an tot nhat gan
bo bd sung moina (mat do 50 ca thé
moina/lit nudc) sau 30 phat ¢ thi nghiém 1
dugc chon dé cho an ¢ thi nghiém 2. Thi
nghiém nay gom c6 4 nghiém thirc: Nghiém
thirc 1 (D6i ching) khong tic dong bién
phép k¥ thuat. Nghiém thuc 2 (PC) duoc ap
dung bién phap k¥ thudt 1a phan c& ca (tach
nudi riéng nhing ca thé c6 kich thudc 1on
vuot dan), viéc phan c¢o dugc thuc hién
hang ngay vao budi sang trudc khi thay
nude. Nghiém thirc 3 (GT) tao gia thé 1a cac
dng nhya PVC c6 duong kinh tir 0,5 dén 1
cm va chiéu dai 3-5 cm/éng b6 thanh timg
b6 cho vao cac bé gitp ca an nip. Nghiém
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thire 4 (PC+GT) duoc két hop ca hai bién
phap phén ¢ va gia thé.

Muc dich cua thi nghiém nay dé danh
gia dugc hiéu qua cac bién phap cham soc,
quan ly trong qua trinh wong nudi ca Leo &
giai doan ca bdt 1€n ca huong. Tuy nhién, &
nghiém thuc 2 (PC) va nghiém thac 4
(PC+GT) ap dung bién phap phan c& dé
tach nuoi riéng ca thé 16n vuot dan, thi
nghiém nay khong tha bu sd ca tuong tng
vao dé duy tri mat do dong déu giira cac
nghiém thurc ma tachra dé giam mat do nuoi
ddng thoi gitip cho dan ca trong bé duoc
déng déu nhim han ché su an thit 13n nhau;
vi thé mat 6 nudi ¢ 2 nghiém thirc nay co
thé thap hon so v6i cac nghiém thirc con lai.
Tiéu chi dé tach nhiing c4 thé trong dan khi
¢6 kich ¢& chiéu dai hodc khéi lwong 16n
hon tir 1,5 lan tro 1én s& tach ra nudi riéng &
bé khac c6 diéu kién thi nghiém twong tu va
duge tiép tuc theo ddi sinh truong, ty 18
sdng cho dén khi két thuc thi nghiém. Trong
thi nghiém nay dé dam bao tinh dong nht
vé yéu t6 thi nghiém, chung t6i chi so sanh
cac chi tiéu theo tirng cap giai phap ky thuat
o cac nghiém thtc d6 1a: (i) Nghiém thuc 1
(PC) v6i nghiém thuc 3 (GT) cung dong
nhit vé& yéu t& mat do ca thi nghiém; (ii)
Nghiém thac 2 (PC) va nghiém thuc 4
(PC+GT) cung ap dung bién phap phan cd.
Dién bién 6 ca thé 16n vuot dan tach ra nudi
riéng ¢ nghiém thuac 2 va nghiém thuc 4
dugc thé hién qua Bang 3 .4.

2.4. Thu thap va xir Iy s6 li¢u

Khéi luong (BW) va chiéu dai toan
than (TL) cua c4 duoc xac dinh tai thoi diém
bit dau va khi két thuc thi nghiém lam co s&
tinh toan cac thong sb sinh truéng va mirc
phan dan (CV). S8 luong c4 chét va nguyén
nhan giy chét dugc xac dinh hang ngay. Ti
I&6 chét (NDR) duoc hiéu 1a ti 16 ca chét
trong thoi gian thi nghiém ma khong rd
nguyén nhan (vin con xac cé trong bé thi
nghiém). Ti 1¢ an thit dong loai (CR) duoc
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tinh bang ti 1é cac ca thé chét khong c6 xéac
(c4 16n nudt ca bé).

MGt s6 cong thire tinh toan:

Ti 1é an thit dong loai (CR%) (Hseu
va cs., 2003):

CR (%) = [(Fs-Fe-Fq) / Fs] x 100

Ti 1é chét ty nhién (NDR%):
NDR (%) = %Tbng ti 1& chét —%Ti 1é an

thit dong loai (CR)
Ti 1€ phan dan (CV%):
CV (%) = (D¢ léch chuan/Gia tri trung
binh) x 100

Téc d6 sinh truong riéng vé khoi
luong (SGRw) va chiéu dai (SGRy)
(Zonneveld va cs., 1991):

SGR (%/ngay) = [(LnWe — LnW5)]/N x
100]
Ti lé song (SR%):
SR (%) =(Fe /Fs) x 100

Trong d6: CR: Ti Ié an thit ddng loai
(%); Fs: S6 ca ban dau; Fe: S6 cé con lai; Fa:
S6 ca chét khong phai do an nhau; SGR:
Téc d6 sinh truong riéng; We: Khéi luong
ca khi két thac thi nghiém; Ws: Khéi luong
ca khi bat dau thi nghiém; N: Thoi gian thi
nghiém tinh theo ngay; SR: Ti 1& séng (%).

S6 liéu duge xur Iy bang phuong

phap théng ké sinh hoc trén phin mém
Microsoft Office Excel 2016 va SPSS
(phién ban 20.0 cho Windows), phan tich
phuong sai mot yéu t6 (One way -
ANOVA) duoc dung dé kiém tra anh hudng
cua cac loai thirc an, sy phan ¢§ va tao gia
thé 1én sinh truéng va ty 18 sdng cua ca.
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3.1. Dién bién cac yéu t6 mdi truong
trong cac bé wong ca
Bdng 1. Dién bicn cac yéu to mdi trudng & cac nghiém thuc*

3. KET QUA VA THAO LUAN

véu tb Nghié€m thirc
Moina TACN + Moina  Canuc + Moina  Gan bo + Moina

Nbiét o (10 273 — 28,5 27,5 — 28,5 27.1— 28,0 27,5 — 28,0
161do ( 276 + 0,93 277 + 0,74 274+ 092 272 + 0,84

. 73-7,7 74—76 73-75 74-76
P 75+ 023 7.6 + 034 74+ 022 75+ 034

00 (mg/L) 46-55 4759 48-57 45-56
g 53+ 043 55+ 0.74 5.4+ 0,52 53+ 044

Nt (/D) 0,0=0,1 0,0— 0,15 0,0—0,14 0,0=0,1
3(mg 0,07 + 0,03 0,08 + 0,04 0,08 + 0,03 0,09 + 0,05

*Hang trén la gid tri thap nhdt va cao nhat; Hang dwéi la gid tri trung binh va dg léch chudn.

Két qua & Bang 1 cho thay khong ¢
su sai khac thong ké vé cac chi tiéu moi
truong trong qua trinh wong ca Leo gilra cac
nghiém thirc (p > 0,05). Yéu t nhiét d6 dao
dong trong khoang 27,1 - 28,5°C. Gia tri pH
trong cac bé nudi 6n dinh trong khoang 7,3
- 7,7. Ham lugng oxy hoa tan (DO) trong
nudc luon duy tri & mic 4,5 - 5,9 mg/L.
Trong subt qua trinh wong c4, nudc trong
cac bé duogc shiphon cac chit ban, thirc dn

du thira va thay nudc méi vao mdi budi sang
nén ham luong NHs déu ¢ muc thap khong
gay anh huong dén sinh truong cia ca. Theo
Nguyén Duy Quynh Tram (2016) va Boyd
(1990), cac yéu t6 mdi trudng nhiét do, pH,
oxy hoa tan va NHs trong qua trinh thi nghiém
14 phtt hop v6i sinh trudng va phét trién cta
ca Leo.

3.2. Anh huéng ciia cac loai thirc dn dén
hi€u qua wong ca Leo

Bdng 2. Hiéu qua wong ca Leo khi cho an céac loai thirc 4n khac nhau

Chi tiéu Céc loai thirc an

theo doi Moina TACN + Moina  Ca nuc + Moina Gan bo+ Moina
TLs(mm) 6,10+ 0,27 6,10+ 0,27 6,10+ 0,27 6,10+ 0,27
BW(mg) 2,73+0,17 2,73+0,17 2,73+0,17 2,73+ 0,17
TLe(mm) 30,8 +£2,75° 33,542,382 44,8 +2,06° 54,0 +£2,16°
BW.(mg) 150,9 + 35,0 140 + 16,6 211,3 + 18,6° 273,3 +23,7°
SGR (%/ngay) 11,5+ 0,912 12,2 + 0,532 14,2 + 0,45P 15,6 + 0,52¢
SGRw (%/ngay) 28,5+ 2,08 28,1 +0,55° 31,1 +0,53% 32,9+0,97°
CV. (%) 9,0+ 0,81° 7,1+0,51° 4,6 +0,222 4,0+0,16
CVw(b) 24,2 + 5,64 12,0 + 1,512 8,9+ 0,782 8,7+0,812
CR (%) 56,7 + 0,96 54,2 +512° 26,7 + 8,30° 27,5 + 5,45
NDR (%) 18,5 + 2,082 18,5+ 3,712 37,0 + 8,44P 25,0 + 4,642
SR (%) 24,8+ 2512 27,3+ 1,722 36,3 +£2,53° 47,5+2,61°

S6 liéu trinh bay trén bang la gid tri trung binh £ d¢ léch chuan. *®° S6 liéu ciing hang cé cdc chir cdi
khdc nhau thé hién sai khac ¢é y nghia thong ké (p<0,05). TACN: Thirc an cong nghiép; TLs: Chiéu
dai ban dau; BWs: Khoi herong ban dau, TLe: Chleu dai két thiic thi nghiém; BWe: Khoi lwong ket thuc
thi nghiém,; SGRw:Téc dg sinh truong riéng vé khéi lwong; SGRy: Toc do sinh trucng riéng vé chiéu
dai; CV.: Ti Ié phan dan vé chiéu dai; CVw: Ti lé phan dan vé khoi luwong; CR: Ti l¢ an thit dong loqi;
NDR: Ti I¢ chét; SR: Ti I¢ song.

Ca sau 3 ngay tudi sir dung thirc dn
la cac dong vat phu du trong diéu kién tu
nhién, nhung trong mdi truong nudi thi tap
tinh an phu thudc vao ngudn thirc dn duoc
cung cap vao bé nudi (Csengeri va Petitjean,
1987). Trong qua trinh thi nghiém, khi dua
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cac loai thirc an thi nghiém vao tat ca ca
trong bé déu chu dong an thire dn duoc cung
cép. Két qua cua viéc su dung cac loai thirc
an dén hiéu qua wong ca Leo duogc trinh bay
& Bang 2. Sinh truong vé chiéu dai (TL) va
khdi lugng (BW) khi két thiic thi nghiém &
nghiém thtrc cho ca an gan bo + moina la
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16n nhét (54,0 + 2,16 mm va 273,3 + 23,7
mg) va co6 sy khac biét so vdi cac nghiém
thirc con lai (p<0,05); tiép theo 1a nghiém
thirc cho an ¢4 nuc + moina (44,8 = 2,06 mm
va 211,3 £ 18,6 mg); hai nghiém thuc cho
ca an TACN + moina (33,5 = 2,38 mm va
140 + 16,6 mg) va nghiém thic chi cho an
moina (30,8 £ 2,75 mm va 150,9 + 35,0 mg)
¢6 mirc ting trudng thip va khong cé su sai
khac (p>0,05). Tdc do sinh trudng vé chiéu
dai (SGRL) 6 nghi€m thiric cho ca an gan bo
+ moina 13 16n nhit (15,6 + 0,52%) va sai
khéc véi cac nghiém thic con lai (p<0,05).
Tuy nhién, téc do sinh truéng vé khdi lugng
(SGRw) gitta nghiém thirc cho ca an gan bo
+ moina va nghiém thuc cho an ca nuc +
moina khong c6 su khac biét vé mat théng
ké (p>0,05). Mtc d0 phan dan duogc xac
dinh dya vao hé s bién thién chiéu dai
(CVL) va khéi lugng (CVy) & nghiém thirc
chi cho ca an moina (9,0 = 0,8% va 24,2 +
5,64%) 1a 16n nhat va co su khac biét voi
cac nghiém thic con lai (p<0,05). Su phan
dan 6 nghiém thirc cho cé &n gan bo +moina
(4,0 £0,16% va 8,7 £ 0,81%) va ca nuc +
moina (4,6 + 0,22% va 8,9 + 0,78%) khong
c6 su khac biét (p>0,05).

Tir nhitng két qua trén cho thiy
nghiém thtrc cho ca an gan bo + moina la
nghiém thirc tot nhat v& mit ting trudng
cling nhu ty 1& séng (SR) dat cao nhat (47,5
+ 2,6%). Két qua thi nghiém nay phu hop
voi nghién ctru ctiia Sahoo va cs., (2006) va
Csengeri va Petitjean, (1987). Nhiing tac
gia nay da khang dinh rang str dung gan cua
lon dé cho 4u tring c4 chép thay thé thirc an
tuoi séng nhu Zooplankton cho két qua rat
t6t, dac biét phu hop voi nhitng thoi diém
khong c6 thirc an tuoi séng hodc nudi cac
dbi tuong ca khac c6 quy mod nho trong
phong thi nghiém. Theo Mohanty va cs.,
(1993) da dung gan ca dé b sung vao khau
phan dn cho c4 Rohu dat két qua ting truong
tt. Tang tuong cao nhat khi cho ¢4 dn gan
cua dong vat co thé 1a do ham luong dinh
dudng cao, cac phan tlr enzyme nguyén ven
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va ty 18 rira troi chat dinh dudng tir té bao
gan thap (Sahoo va cs., 2012).

Trong thi nghiém nay do khoéng co
diéu kién dé bd tri thiét bi camera quan sat
thudng xuyén hanh vi ctia ca nén két qua vé
CR chi tinh 14 nhiing ca thé bi mét di “khong
con xac” trong bé do ¢4 nudt/an thit hodc co
thé nhiing c4 thé chét do nguyén nhan khéc
true rdi sau d6 méi bi an thit hét toan b
co thé “khong con xac” & trong bé thi tinh
vao ti 1€ CR; cac truong hop con lai (chét
con nguyén con, con bd phin dau hoidc
duo6i) tinh vao NDR (Hseu va cs., 2003).
Tuy nhién, theo quan sat trong qua trinh thi
nghiém cua chung toi thdy rang ca Leo la
mot loai ca dir co tap tinh in thit dong loai
chu yéu 1a nubt toan bo co thé cua cac ca thé
nhd hon.

Ti Ié CR va NDR cua ca Leo khi st
dung cac loai thuc dan khac nhau dugc thé
hién ¢ (Bang 2). Nghiém thirc ca nuc xay +
moina va nghiém thirc gan bo + moina c6
CR thip hon so v&i nghiém thirc chi sir dung
moina va nghiém thitc TACN + moina
(p<0,05). Ti 18 an thit dong loai giita nghiém
thtrc chi cho dn moina va nghiém thac
TACN + moina la khong c6 su khac biét
(p>0,05). Ti 1€ NDR cua ca Leo ¢ nghiém
thtrc chi cho an moina, nghiém thirc TACN
+ moina va gan bo + moina la tuong duwong
nhau (p>0,05). Déi véi ca Leo cho an ca nuc
+ moina ¢ ti 1& chét tu nhién cao nhét
(37%) va c6 su khac biét théng ké véi cac
loai thirc an khac (p<0,05). Két qua nghién
clru ndy tuong tu v6i két qua cia Sahoo va
cs., (2012) cong bd khi cho ca Leo & giai
doan ca bt an gan dé c6 CR 1a thép hon khi
cho an thit ca tap hodc thit ctia dong vt than
mém. Ngoai ra, sy khac biét vé CR va NDR
cling di duoc Hecht (1988) cong bd khi
nghién ctru trén ca Clarias gariepinus & giai
doan ca bot va ca giéng. Theo Ketavic va
cs., (1989) cho rang tap tinh an thit dong
loai cua ca Dicentrarchus labrax 1a nguyén
nhan chinh 1am giam ti 1¢ sdng cua ca.
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3.3. [&'nh hwéng cia sy phin c& va tao gia
thé den hiéu qua wong ca Leo
Bdng 3. Hiéu qua wong cé Leo khi dp dung céc bién phap k¥ thuat khac nhau

Chi tiéu Céc nghi€m thirc thi nghiém

theo ddi DC* PC** GT* PC+GT**
TLs(mm) 6,30 + 0,45 6,30 + 0,45 6,30 + 0,45 6,30 + 0,45
BW;(mg) 2,93+ 0,22 2,93+ 0,22 2,93+ 0,22 2,93+ 0,22
TLe(mm) 50,3 + 10,12 56,8 +2,17% 53,1 + 4,863 63,3 + 1,69°
BW,(mg) 216,4 + 38,42 270,6 + 8,8° 267,24+ 15,20 285,3 +6,3°
SGR_ (%/ngay) 14,7+ 1,88 15,7+ 0,52 15,2+ 1,08 16,5+ 0,37
SGRw (%/ngay) 30,7 + 0,912 32,4 + 0,728 32,3 +0,90% 32,7 +0,69°
CVL(%) 20,6 £4,2° 3,8+0,14° 9,2 +0,86" 2,7+0,072
CVw(%) 18,2 +3,38" 3,3+0,11° 5,7 +0,342 2,2 0,052
CR (%) 29,8 + 5,43¢ 10,5 £ 3,732 20,3 £ 3,74° 9,7 + 3,942
NDR (%) 23,7+£2,90 27,2+3,51 252+524 26,8 + 4,34
SR (%) 46,5+ 4,12 62,3 +3,0° 54,5+3,7° 63,5+2,1°

S6 liéu trinh bay trén bang la gid tri trung binh + d¢ léch chudn. *®¢ 86 liéu cing hang c6 cdc chir cdi
khdc nhau thé hién sai khéc cé ¥ nghia thong ké (p<0,05). PC: Péi chitng; PC: Phdn c&; GT: Gid thé
: TLs: Chiéu dai ban dau; BWs: Khoi heong ban dau; TLe: Chiéu dai két thiic thi nghiém; BWe: Khoi
leong két thiic thi nghiém; SGRw. Toc dé sinh triwecng riéng vé khoi heong; SGRL: Toc dp sinh triong
riéng vé chiéu dai; CVi: Ti I¢ phdn dan vé chiéu dai; CNw: Ti 1é phan dan vé khoi heong; CR: Ti ¢ an
thit d&ng logi; NDR: Ti Ié chét; SR: Ti Ié séng. So sanh cac chi tiéu gitta (DC* voi GT*) va (PC** véi
PC+GT**)

Két qua Bang 3 cho thiy, giita cip
nghiém thirc 1 (BC) voi nghiém thire 3 (GT)
vé chiéu dai toan than khong c6 sy khac biét
vé mat thong ké (p>0,05) nhung khdi luong
trung binh lai ¢6 su khac biét (p<0,05). Két
qua nay chimg to rang khi uwong ca c6 tao
gia thé di c6 hidu qua hon vé mait ting
truong khoi lugng so voi nghiém thirc (BC)
khong co gia thé. Tuy nhién, téc do ting
truong vé chiéu dai va khdi luong ¢ hai
nghiém thirc nay khong c6 sy sai khac théng
ké (p>0,05). Mirc d6 phan dan vé chiéu dai
va khoi lugng giita nghiém thirc 1 (BC) véi
nghiém thuc 3 (GT) 1a khac biét 1on

(p<0,05). Thong sb nay ciing 1y giai rang sy
phan dan & nghiém thirc dbi chimg dan dén
nhitng ca thé 16n vuot dan an thit nhiing ca
bé do phat trién khong dong déu va ty 18
song & nghiém thie 1 (DC) (46,5 £ 4,1%)
cling thap hon so véi nghiém thirc 3 (GT)
(54,5 £ 3,7%).

Ti 1€ an thit déng loai cua ca Leo &
nghiém thic 1 (PC) 1a cao nhat (29,8 +
5,43%) va sai khac c6 y nghia vdi nghiém
thie 3 (GT) (20,3 +3,74%). Ti1¢ NDR ¢ ca
hai nghiém thirc khong cé sy khac biét
(p>0,05) dao dong tir (23,7+ 2,90%) dén
(25,2 £ 5,24%).

Bdng 4. Dién bién s6 ca dugc tach nuoi riéng ¢ cac nghiém thiic

S6 ca dugce tach nudi riéng (con)

Nghiém — Ngay tach riéng
thirc By 2 3 4 5 6 8 9 10 11 12 13 14 Tong
PC 00 0 2 2 3 4 1 0 0 1 0 0 0 14
PC+GT 100 0 1 2 3 3 0 01 1 0 0 0 12

PC: Phdn c5; GT: Gid thé.

Gitra cap nghiém thuc 2 (PC) véi
nghiém thuc 4 (PC+GT) déu c6 ap dung
bién phap phan c& tach nudi riéng nhiing ca
thé 16n hon nén ting truéng twong ddi dong
déu va khong cé su khac biét (p>0,05) cac
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chi tiéu vé chidu dai toan than, khdi lugng
trung binh, téc d6 ting trudng vé chidu dai
va khéi luong gitta hai nghiém thire nay. Do
su tang truong ddng déu vé kh01 luong va
chiéu dai nén muc d6 phan dan vé chiéu dai
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va khdi lugng giita hai nghiém thirc nay
khong c6 khac biét 1on (p<0,05). Ti 1¢ CR
va NDR ctia c4 Leo ¢ nghiém thuac 2 (PC)
(10,5+3,73% va 27,2 + 3,51%) véi nghiém
thac 4 (PC+GT) (9,7 £ 3,94% va 26,8 +
4,34%) khong c6 su khac biét (p>0,05). S6
luong ca duogc tdch nudi riéng ¢ nghiém
thirc 2 (PC) 1a 14 con va nghiém thac 4
(PC+GT) 1a 12 con (Bang 4); viéc tach ca
vuot dan nudi riéng chi tap trung trong tuan
dau tién, sau khi da tach nhiing ca thé nay
ra khoi bé nudi thi nhiing ngay tiép theo ca
trong bé phat trién tuong dbi dong déu. Tuy
sO ca tach ra khong nhiéu trong thoi gian thi
nghiém nhung da dem lai hiéu qua rat cao
thé hién qua ti 1¢ séng ¢ hai nghiém thirc
nay dat (62,3 + 3,0 %) va (63,5 £ 2,1%).

Két qua ti 1¢ sdng cua thi nghiém nay
cao hon so véi nghién ctru cua Sahoo vacs.,
(2006) khi ap dung bién phap phan cd va
tach nudi riéng nhitng ca thé vuot dan 1a
(58,6 + 1,76%). Theo Giri va cs., (2002),
khi nghién ctru vé ca Leo ciing da chi ra
rang cac yéu to thirc an, anh sang va gia thé
da co tac dong rat 16n dén hanh vi ca an thit
1an nhau. Phan loai kich ¢& nghiém ngat
gitip nang cao ty 18 séng & ca tuyét Dai Tay
Duong (Gadus morhua) (Folkvord va
Ottera, 1993). Ngoai ra, ap dung bién phap
tao mdi trudng song, gia thé va mat do nubi
4u tring ca (Sander vitreus) phu hop dan
dén ty 18 sdng cua ca dugc ning cao (Li va
Mathias, 1982).

Trén day 1a mot s6 két qua nghién
clru bude dau vé viée phan c& tach nudi
riéng cac ca thé vuot dan va tao gia thé vao
bé wong ca Leo & giai doan ca bot 1én ca
huong. Vi véy, can c¢6 nhiing nghién ctru
tiép theo vé kich c& ctia ca vuot dan bao
nhiéu 1 phi hop dé tach ra khoi bé nuéi hay
tiép tuc nghién ciru ti 16 gia thé va loai gia
thé dua vao bé nudi nham nang cao hidu qua
trong wong nudi ca Leo gidng.
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4. KET LUAN

4.1. Két luan

Két qua nghién ctru chi ra rang, doi
v6i ca Leo giai doan bot dén huong, gan bo
+ moina 1a thic an tdt hon so véi ca nuc +
moina, thitc dn cong nghiép + moina hoac
chi cho an moina. Ca Leo bot khi st dung
gan bd + moina cho két qua sinh truong,
mirc 6 phan dan va ti 1¢ séng t6t nhat. Ti 1¢
c4 an thit 1An nhau 13 thip nhét so vdi cac
loai thirc an con lai.

Khi wong ca Leo ¢6 ap dung bién
phap phan c& va tao gia thé di lam giam
hanh vi an thit ddng loai va tang ti 1¢ sng
cta ca Leo trong thi nghiém.

4.2. Kién nghi

Cén c6 nhimng nghién ctru sau hon vé
nhu cau dinh dudng ctia ca Leo & giai doan
wong c4 bot 1én c4 huong nham dua ra cac
khau phan thirc an phu hop.

Tiép tuc co nhimg nghién ctru lién
quan dén kich ¢& ca can duoc tach nudi
riéng, cac loai gla gia thé va ti 18 bd sung gia
thé vao bé nudi cho phit hop véi thuc tién
san xuat.
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