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Nham xac dinh anh hu‘(’)”ng cua mat do va tan §uét cho an dén sinh truong va ti 1€ song ca Leo
Wallago attu giai doan wong giong, thi nghiém dugc tién hanh voi 5 mire mat do (1, 2, 4, 8 va 16 con/L)
va céc tan suit cho an (1,2,3,4va 5 lan/ngay) Ket qué nghién ctru cho thay mat d§ vong va tan suit cho
an da anh hudng c6 ¥ nghia thong ké dén ti 1¢ sdng ctia ca thi nghiém. Ti Ié séng cua ca giam & mat do
uong nudi cao (p<0,05). Ti I¢ an thit ddng loai giam & cac nghiém thic mat do nudi thap Tan suit cho ca
dn c6 twong quan thuan voi ti 1€ séng, ti I Song Cua cd tang trén 50% khi tang sé lan choan1én3 -5
ngay/lan. Ti 1& an thit dong loai cia c4 c6 mdi twong quan nghich véi tan suét cho an. Nong do cortisol
trpng Ipau ¢4 duogc xem nhu chi thi d6i véi muac do stress‘ Cla ca. Két qua cua nghién cru nay cho thay
rang nong do cortisol cua ca Leo & méat do nudi cao va tan sudt cho an 1 va 2 lan/ngay cao hon so voi
nhiing nghiém thire con lai. Do vay, mirc do stress cua ca Leo c6 thé dugc xem nhu mot trong nhiing yeu
t6 chinh dan dén hién tuong an thit 1an nhau va lam giam ti 1 song dbi vai lodi ca nay & giai doan gidng.
Nhimng két qua cua nghién cru nay co thé cung cip thong tin hiru ich nham nang cao hiéu qua cua viéc

uong nudi ca Leo giong thong qua quan ly mét do nudi va tan suét cho an.
Tir khéa: Ca Leo, Mat do wong, Stress, Tan sut cho an, Wallago attu
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ABSTRACT

In order to elucidate the effects of stocking density and feeding frequency on the growth and
survival of Wallago attu, post-hatch larvae were stocked at different densities (1, 2, 4, 8 and 16 individuals
per liter) and fed with (1, 2, 3, 4 and 5-times per day). The results indicate that stocking density and feeding
frequency had significant influences on the survival rate of the larvae (p<0.05). In particular, the survival
rate of larvae decreased at trials with high stocking density (p<0.05) due to the cannibalism. The
percentage of cannibalism decreased in treatments with low stocking densities. Regarding effects of
feeding frequency, the proportionality between the survival rate of larvae and high feeding frequency was
observed in this study (p<0.05). The survival rate of larvae reached 50% when fish were fed 3 -5 times per
day. The cannibalism had negative relationship with frequency of daily feeding. The cortisol concentration
in fish blood is considered as an indicator of stress levels of fish. The results of this study indicated that
cortisol concentration of W. attu reared at high stocking density and fed 1-2 times/day was higher than that
in other treatments. Therefore, stress levels of W. attu could be one of the main factors causing cannibalism
and reduction of survival rate at larval stages. This study provided useful information to enhance the
effectiveness of larval rearing of W. attu via controlling stocking density and feeding frequency.
Keywords: Feeding frequency, Freshwater catfish, Stocking density, Stress, Wallago attu
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1. MO PAU

Ca Leo - Wallago attu phan bd tai
nhiéu nudc 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 c6
toc d6 sinh truong nhanh, gia tri dinh dudng
va dic biét ham Ilugng protein cao
(Devadasan, 1978). Do vay, ca Leo dugc
xem nhu loai ca cé gia tri thwong mai tai
nhidu nuéc trén thé gioi (Lilabati, 1996).
Theo TUCN (2020), quan thé ca Leo tu
nhién dugc liét ké vao nhom “sip nguy cap”
v6i xu hudng giam nhanh vé s c4 thé trong
quan thé (Ng. va cs., 2019).

Theo Rebl (2017), mat do nudi va tan
sudt cho c4 n 13 nhitng yéu t6 chinh quyét
dinh ning sudt va hiéu qua cua hé thong
nudi ca. Thoi gian va tan suit cho c4 in di
duogc bao cdo 1a anh hudng dén lugng thirc
an va hiéu suét ting trudng & cac loai ca
khac nhau nhu c4 hdng Uc Pagrus auratus
(Booth MA, 2008), ca Tré chau Phi Clarias
gariepinus Burchell 1822 (Aderolu, 2010).
Chét luong nude, bién phap quan 1y, mat do
tha nudi, tan suat cho an va diéu kién dinh
dudng déu c6 lién quan truc tiép dén hiéu
qua uong ca (Wang N, 1998). Do d6, tdi wu
hoéa cac yéu tb nay c6 thé giam dang ké chi
phi sin xuat nuéi trong thiy san va ngin
ngira suy giam chat luong nude do cho an
du thtra (Aderolu, 2010).

O hau hét céc loai ca, mat do nudi cao
lam giam ty 1& séng va ting trudng cua ca
(Abdel, 2002). Theo Ellis va cs. (2002), ca
Hoi van (Oncorhynchus mykiss) nudi & mat
d6 cao da giam ti 1¢ sng va giam tinh an
toan surc khoe trén dong vét thuy san. Trong
diéu kién uong giéng c4, mat do cua 4u
trung dd anh huéng dén viéc an thit dong
loai, vi thé yéu tb nay can duoc lya chon
mot cach phu hop trong hé thdng wong nudi
dé giam ti 18 an thit 1An nhau (Kestemont va
cs., 2003).
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Trong thyc té, nguoi nudi ca thuong
cho an dua trén quan sat tinh hinh céa su
dung thte an. Tuy nhién, rat khé dé xac dinh
thoi diém ma c4 d3 no va ca di an qua muc
nhu ciu. Da day va rudt cua ca co thé vuot
qua kha nang do cho dn qua nhiéu, din dén
giam kha ning tiéu héa va hap thu thirc an
(Du, 2006). Mt khac, tin suét cho dn khong
hop ly dan dén tang truong kém va ty 1¢ chét
cao, dac biét 1a & cac hé théng nudi tham
canh (Du, 2006). Khi tin suit cho in khong
phut hop c6 thé dan dén téc do ting truong
cham hon, tang ti 1¢ c4 bi doi, gy hin trong
cac loai va gia ting an thit dong loai
(Folkvord va Ottera, 1993). Ngoai ra, trong
wong nudi khi cho an khong hop 1y dan dén
ca nudi bi stress va strc khde kém. Nguoc
lai, tan suat cho an hop ly khong chi mang
lai 1o1 ich cho ca ma con dem lai lgi nhudn
trong nudi trong thily san (Ashley, 2006).

Cortisol 1a hormone steroid dwoc san
xudt boi tuyén thuong than va con duoc goi
la hormone chdng stress. Ham luong
cortisol 1a chi s6 dugc st dung dé danh gia
murc d6 stress cua ca va chi sb an toan suc
khoe trén dong vat thuy san (Martinez,
2009). Pa s6 cac loai ca cortisol trong huyét
tuong thay dbi tir 2 — 42 ng/mL, ndng do
cortisol co thé thay ddi tily thudc vao sy tac
dong cua yéu t6 bén ngoai ma co thé ca co
nhiing phan tmg chdng lai cac yéu t6 giy ra
stress (Pottinger, 1992). Dbi véi ca Hdi
(Oncorhynchus mykiss) ndng do cortisol
dao dong tir 2 — 25 ng/mL, sy thay ddi nong
do cortisol lién quan dén cac yéu t gy ra
stress cho ¢4 va cac yéu té khac nhu loai ca,
kich thudc c4, tudi c4, thoi gian trong ngay,
nhiét do nudc trong bé nudi va giai doan
sinh san.

Pén nay ¢ Viét Nam van chua co
nghién ctru ndo céng bd lién quan dén cac
giai phap uong ca Leo ¢ giai doan nhd va
trén co so ké thira cac két qua nghién ctru dbi
véi ca Leo vé mat do uong ca (Sahoo va cs.,

Vo buc Nghia va cs.
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2002), anh sang, chu ky quang va ché do cho
an (Giri va cs., 2002), thic 4n va tan xut
cho an (Sahoo va cs., 2012). Nghién ctru nay
duge thye hién nhim danh gia anh hudng
ctia mat do nudi va tan suét cho an dén tang
truong, ti 1¢ séng, mirc d0 phan dan va néng
dd cortisol cua ca Leo giai doan tir cd bot
dén ca huwong. Két qua cua dé tai s& gop
phan hoan thién qui trinh vong nudi ca Leo
gidng dat hiéu qua cao hon.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

C4 thi nghiém duoc b tri trong céac
bé nhwa, mdi bé c6 kich thude (dai x rong X
€ao: 75 cm x 45 cm x 45 cm). Nude sir dung
dé wong ca thi nghiém 1a nudc may dugc xir
ly bang may ozone ECO-5 do Cong ty
Ecomax Water san xuat dé khir clo truéc khi
cép vao bé wong, trong qua trinh thi nghiém
bé wong ca dugc syc khi lién tuc.

Ca thi nghiém dugc sinh san nhan tao
tr nguén c4 bd me nudi vo tai Trai ca Tric
Kinh thuoc Trung tdm giéng thuy san tinh
Quang Tri. C4 dua vao thi nghiém & giai
doan sau khi tring nd 3 ngay (ca sip hét
noan hoang), ca c6 khdi luong va chiéu dai
trung binh & thi nghiém 1: (2,67 = 0,12
mg/con va 5,9 + 0,4 mm/con); ¢ thi nghi¢ém
2:(2,9 £ 0,1 mg/con va 6,0 = 0,3 mm/con)

Thuc &n st dung trong thi nghiém
bao gom: Gan bo hép chin (trong 100 g c6
protein tho 18,7 g, lipid 3,5 g) va moina tuoi
song (trong 100 g c6 protein thé 16,4 g,
lipid 3,8 g). Gan bo dugc hip chin va xay
min trude khi cho in, bd sung moina va duy
tri v6i mat do 50 ca thé moina/lit nudc, sau
30 phut ké tir khi cho an thirc an gan bo
nham giam viéc st dung dong vat phu du
(moina). Cac loai thitc an dugc phéan tich
thanh phan sinh héa tai phong thi nghiém
Khoa Thuy San va phong thi nghiém Khoa
Chan nu6i — Tha y, Truong Pai hoc Nong
Lam.
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Luong thtc &n cho cé4 an thoa man
theo nhu ciu trong khoang 10% khéi luong
than. bay bé duoc siphon sach cac thuc an
du trude khi thay nuéc méi 50% vao moi
budi sang. Cac thong sé méi truong: nhiét
d6 (°C) dugc do bang nhiét ké; cac yéu t6
pH, DO va NHs dugc do bé’mg bo kit Sera
ctia Ptic san xuat.

2.2. Phuong phap bd tri thi nghiém

Thi nghiém 1: Anh hudng ctia mat d¢
dén sinh trudng va ty 18 song ca Leo tir bot
1én huong

Thi nghiém duoc bb tri tri theo kiéu
ngiu nhién hoan toan trong hé thong bé
nhya cip nude vao 100 lit/bé; véi 5 nghiém
thirc mat do, moi nghiém thirc dugc lap lai
3 lan, thoi gian thi nghiém 1a 14 ngay, ca
dugc cho an 4 1an/ngay va duoc tién hanh
trong phong thi nghiém cé bd tri diéu hoa
dé 6n dinh nhiét d6. Nghiém thtrc 1: mat do
1 con/lit nudc; nghi€ém thirc 2: mat do 2
con/lit nudc; nghiém thic 3: mat do 4
con/lit nudc; nghiém thic 4: mat do 8
con/lit nudc va nghiém thirc 5: mat do 16
con/lit nude.

Thi nghiém 2: Anh hudng cia tan
sut cho an dén sinh truong va ty 18 séng ca
Leo tir bot 1€n huong

Céc diéu kién ¢ thi nghiém 2 twong
tu thi nghiém 1. Thi nghiém nay gdm c6 5
nghiém thirc cho 4n vdi cac tan suit khac
nhau, mdi nghiém thirc duoc lip lai 3 lan,
thoi gian thi nghiém 1a 14 ngay voi mat do
tha ca: 2 con/lit (Sahoo va cs., 2002). O mdi
nghiém thirc, tong luong thirc in trong ngay
khoang 10% khdi lwong than va chia déu &
mdi 14n cho an. Nghiém thirc 1: cho c4 an 1
lan/ngay vao lic 17 gio; nghiém thirc 2: cho
c4 an 2 lan/ngay vao luc 8 gio va 17 gio;
nghiém thirc 3: cho ¢4 an 3 lan/ngay vao luc
8 gi0, 14 gio va 20 gid; nghiém thuc 4: cho
c4 an 4 lan/ngay vao lic 8 gio, 12 gio, 16
gio va 20 gio; nghiém thic 5: cho ca an 5
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lan/ngay vao luc 8 gio, 11 gio, 14 gio 17 gid
va 20 gio.
2.3. Céc chi tiéu theo do6i
2.3.1. Nhom chi tiéu sinh truong

Khéi luong (WB) va chiéu dai toan
than (TL) cua ca dugc xac dinh tai thoi diém
bat dau va khi két thuc thi nghiém l1am co s¢
tinh toan cac thong sb sinh truong va mirc
phan dan (CV). S6 luong ca chét va nguyén
nhan gay chét dugc xac dinh hang ngay. Ti
I&é chét (NDR) dugc hiéu 1a ti 18 ca chét
trong thoi gian thi nghiém ma khong rd
nguyén nhan (vAn con xac ca trong bé thi
nghiém). Ti ¢ an thit déng loai (CR) duoc
tinh bang ti 18 cac ca thé chét khong c6 xéac
(c4 16N nudt ca bé).

Mot s cong thire tinh toan:
Ti 1é an thit dong loai (CR%) (Hseu va cs.,
2003):

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

Ti 1& chét (NDR%):
NDR (%) = %Tbng ti 1& chét — %Ti 1& an
thit dong loai (CR)
Hé sb bién thién (CV%):
CV (%) = D6 léch chuén / Gia tri trung
binh
Toc do sinh trucng riéng vé khoi hieong

(SGRw) va chiéu dai (SGRL) (Zonneveld N

va cs, 1991):
SGR (%/ngay) = [(LnWe — LnWs)]/N X
100]

Ti Ié séng (SR%):
SR (%) = Fe x 100/F;
Trong d6: CR: Ti Ié an thit dong loai
(%); Fs: S6 ca ban dau; Fe: S6 ¢4 con lai; Fa:
Sb c4 chét khong phai do an nhau; SGR:
Téc do sinh truong riéng; We: Khéi luong
ca khi két thac thi nghiém; Ws: Khdi lugng
ca khi bat dau thi nghiém; N: Thoi gian thi
nghiém tinh theo ngay; SR: Ti 1¢ séng (%).
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2.3.2. Xac dinh néng do cortisol

Két thuc thi nghiém 15 ca thé & mdi
nghiém thirc dugc thu mau dé xac dinh néng
do6 cortisol (ca dugc gy mé qua lidu bang
phenoxyethanol 0,5 mL/L), mdi ca thé duge
giit riéng & mdi dng eppendorf 1,5 mL (da
¢6 san dung dich 1% sodium citrate va 1%
ascorbic acid solution), giir lanh trén nudc
da trong sudt qua trinh 1ay mau; sau d6 duoc
bao quéan & -80 °C dén khi can x4c dinh mirc
cortisol. Do kich thudc cd nho nén toan bd
co thé ca duoc st dung dé xac dinh ham
lwong cortisol (Bastien Sadoul, 2019).
Trude khi phan tich, miu c4 duoc rd dong
va ddng nhét voi dung dich dém PBS buffer
(pH 7.2) va m6 chat dong nhét duoc ly tam
2 lan ¢ 10.000 vong trong 2 phit ¢ 4 °C.
Phan ndi trén bé mit dung micro pipet hut
ra va st dung dé xac dinh ham luong
cortisol bang phuong phap mién dich
enzyme bd dung cu xét nghiém Fish
Cortisol ELISA Kit (Competitive EIA) ma
s6 No. LS-F10078 theo huéng dan ctia cong
ty LSBio, LifeSpan BioSciences, Inc.

2.4. Xir Iy s ligu

S6 ligu dugc xir Iy bang phuong phép
thong ké sinh hoc trén phdn mém Excel
2016 va SPSS (phién ban 20.0 cho
Windows), phén tich phuong sai mot yéu tb
(One way - ANOVA) duogc dung dé kiém
tra anh hudng ctia mat do va tan suét cho an
1én sinh trudng va ty 1& séng cua ca.

Vo buc Nghia va cs.
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3.1. Dién bién cac yéu t6 mdi truomg
trong cac bé wong ca

Bing 1. Dién bién cac yéu to mdi trudng & cic mat do*

Céc muc mat d

3. KET QUA VA THAO LUAN

Yeuto NT1 NT2 NT4 NT8 NT16
L 261 —275  265—273 262—274 265—275  265—273
Nhiét @6 (°C)
26,7 + 0,522 265+ 0452 264+ 0512 265+ 0472 264+ 0,432
9y 72-75 73— 74 73—76 73—75 71-76
P 74+ 0218 73+ 0328 74+ 034° 74+ 0272 73+ 0443
48—538 46 —5,7 4455 42 — 54 41-51
DO (mg/L)
56+ 0512 53+ 0628 51+ 0,758 48+ 0,78° 4,6+ 0,822
0,0 — 0,1 0,0—018 0,0— 0,16 0,0 — 0,1 0,0 — 0,1
NHs (mg/L)
0,06 + 0,042 0,09+ 0,042 0,09+ 0,05 0,09+ 0,062 0,09+ 0,06°

*Hang trén la gid tri thap nhat va cao nhat; Hang dwdi la gid tri trung binh va dé léch chudn; Cdc gid
tri trén ciing mot hang c6 cing ky ti @ khéong sai khac thong ké (p > 0,05). NT1: s6 liéu méi trong ciia
nghiém thirc mdt do 1 con/lit va ca an 1 lﬁn/ngdy; NT2: nghiém thirc mdt do 2 con/lit va ca an 2
lan/ngay; NT3: nghiém thirc mdt @ 4 con/lit va cd an 3 lan/ngay; NT4: nghiém thirc mdt dg 8 con/lit

va cd an 4 lan/ngay va NTS: nghiém thirc mdt do 16 con/lit va cd an 5 lan/ngay.

Két qua ¢ Bang 1 cho thdy khéng co
su sai khac thong ké vé cac chi tiu moi
truong trong qua trinh wong ca Leo gilta cac
nghiém thie (p > 0,05). Yéu té nhiét d6 dao
dong trong khoang 26,1 — 27,5°C. Gia tri
pH trong cac bé nudi 6n dinh trong khoang
7,1 — 7,6. Ham luong oxy hoa tan (DO)
trong nudc luén duy tri & muc 4,1 — 5,8
mg/L. Trong sudt qua trinh wong cé, nudc
trong cic bé duoc shiphon cic chat ban,
thtrc dn du thira va thay nuéc méi vao moi
budi sang nén ham lugng NHz déu & mirc

thap khong gy anh hudng dén sinh truong
cia ca. Theo Nguyén Duy Quynh Trim
(2016) va Boyd (1990), cic yéu to mdi
truong nhiét do, pH, oxy hoa tan va NHz trong
qué trinh thi nghiém la phu hgp vdi sinh
trudng va phat trién cia ca Leo.

3.2. Anh huwéng ciia mat dd dén hiéu qua
wong ca Leo

3.2.1. Anh hwéng cia mdt dp dén sinh
truong ca Leo

Bdng 2. Sinh trudng cia ca Leo khi wong cac mét d khac nhau

Chi tiéu Mat d6 (Con/L)

theo doi 1 2 4 8 16

TLs (mm) 5,90+ 0,401 5,90+ 0,40 5,90 + 0,40 5,90 +£ 0,40 5,90+ 0,40

BW; (mg) 2,67+0,12 2,67+0,12 2,67+0,12 2,67+0,12 2,67+0,12

TLe (Mmm) 58,56+0,50° 57,3+1,53° 48,7+4,84° 34,0+ 4,58 359+5,012

BW. (mg) 281,1+10,3° 277,6+11,6° 2159+14,2° 147,2+19,8% 140,2 + 34,02

SCRL (%0ingdy) 16440500 16340670 151+£074% 12541200 129+ 0,87%

(Yo/ngay)

SGRw (%/ngay) 33,3+£0,39" 332+051° 31,4+041° 28,6 + 1,042 28,2+ 1,79

1Dg léch chudn. @ ¢ S6 liéu cing hang c6 cdc chir cdi khdc nhau thé hién sai khéc ¢é ¥ nghia thong
ké (p<0,05).

Sinh truong cua ca Leo khi wong &
cac mat do khac nhau dugc trinh bay ¢ Bang
2 Sinh truong vé chiéu dai (TL) va khéi
luong (BW) khi két thuc thi nghiém &
nghiém thirc wong voi mat d6 1 con/L va 2
con/L 16n hon so vdi cac nghiém thirc con
lai. Hai nghiém thirc wong v&i mat do 8

http://tapchi.huaf.edu.vn
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con/L va 16 con/L c6 mirc ting trudng thap
va khong c6 su sai khac voi nhau vé& mat
thong ké (p>0,05). Téc do sinh truong vé
chiéu dai (SGR.) va khéi lugng (SGRw) cia
cac nghiém thirc wong voi mat d§ 1 con/L,
2 con/L va 4 con/L khong c6 su khac biét vé
théng ké (p>0,05).
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Két qua nghién ciru nay pht hop véi
két luan ciia Abdel (2002), hau hét cac loai
ca khi wong v6i mat do cao thi kha ndng
tang trudng s€ cham. Nguyén nhan duoc
cho 1a khi nudi véi mat do cao gitra cac ca
thé ¢ su canh tranh vé thirc dn va khong
gian sinh song diéu nay da dan dén dan ca
phat trién khong dong déu. Theo Vijayan va
cs. (1990), khi nghién ctru trén ca Salvelinus
fontinalis mat d6 nudi cao da lam thay d6i
qua trinh chuyén hoa ning lugng theo
huéng bt lgi din dén ting trudng cua ca
cham hon. Mat d6 nuéi khéng phu hop anh
hudng tiéu cuc dén ca toe do ting trudng
cua ca va kha nang stir dung thic an (Abou
va cs., 2007). Theo Wendelaar Bonga
(1997), nghién ciu trén cd HOi van
Oncorhynchus mykiss ciing cho két qua
tuong tu.

Muc dich cta thi nghiém nay nhim
tim ra mat do wong ca phu hop khi cho ca
an gan bo va giam t6i thiéu sir dung thirc in
tuoi song vi thé moina chi duge b sung sau
30 phat ké tir khi cho ¢4 an gan bo. Trong
diéu kién tu nhién, da sb cac loai ca sau khi
hét nodn hoang déu st dung thirc in 13 dong

vat phu du. Nhung trong moi trudng nudi,
tap tinh an cia ca phuy thude vao nguén thirc
an duoc cung cap vao bé nudi (Csengeri va
Petitjean, 1987). Theo quan sat trong qua
trinh thi nghiém, gan bo dugc cd an mot
cach chu dong. Két qua nay phu hop véi
nghién ctru cua Sahoo va cs. (2006) va
Csengeri va Petitjean (1987). Nhitng tac gia
nay da khang dinh rang s dung gan dé cho
4u tring ca Leo va c4 Chép thay thé mot
phan thtc 4n twoi séng nhu Zooplankton
cho két qua tdt, dic biét pht hop voi nhitng
thoi diém khong c6 thire an twoi séng hoic
wong cac dbi tugng ca khac co quy md nho
trong phong thi nghiém. Theo Mohanty va
cs. (1993), ding gan dé bd sung vao khau
phan n cho ca Rohu (Labeo rohita) dat két
qua tang truéng tot. Tang trudng cao nhit
khi cho ¢4 n gan cua dong vt c6 thé 1a do
ham lugng dinh dudng cao, cac phan tir
enzyme nguyén ven va ty 1& rira troi chat
dinh dudng tir té bao gan thap (Sahoo va cs.,
2006).

3.2.2. Anh huong cua mat do dén su phan
dan va ty 1é song cd Leo

Bdng 3. Sy phan dan va ty 1€ séng cua ca Leo khi uong cac mét do khac nhau

Chi tiéu Mat d6 (Con/L)

theo doi 1 2 4 8 16
CVL (%) 0,85+0,01* 2,67+0,077  9,99+0,95° 13,6 +1,78° 14,2 +1,97°
CVw(%) 3,66+0,13* 4,17+0,17* 6,58 +0,45? 13,7 +1,78° 25,1+5,38¢
CR (%) 193+£1,158  237+£1,76° 42,4+ 1,66° 53,3+1,53¢ 69,1+ 5,15¢
NDR (%) 21,7+£0,58* 20,8+ 1,767 19,6 + 2,892 20,0 + 2,482 16,7 £ 0,462
SR (%) 59,0+1,73¢9  555+3,000 38,0+ 3,63° 26,7 +4,00° 14,2 + 4,702

1Pg léch chudn. %9 S6 ligu ciing hang cé cdc chir cdi khac nhau thé hién sai khéc c6 y nghia thong
ké (p<0,05).

Mirc d9 phan dan cua ca dugc xac
dinh dwa vao h¢ s bién thién chiéu dai
(CVL) va khéi lugng (CVy). Ca uong voi
mat d6 16 con/L va 8 con/L c6 hé s6 CV cao
hon so v6i cac nghi¢ém thic con lai. Sy phan
dan ¢ nghi¢m thirc wong véi mat do 1 con/L
va 2 con/L khong co6 sy khac bit lon
(p>0,05).
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Trong thi nghiém nay do khong co
diéu kién dé bo tri thiét bi camera quan sat
thuong xuyén hanh vi ctia ca nén két qua vé
ti 1& an thit dong loai (CR) chi tinh 1a nhitng
c4 thé bi mat di “khéng con xdc” trong bé
do c4 nudt/an thit hodc co thé nhitng cé thé
chét do nguyén nhan khac trude rdi sau d6
m&i bi an thit hét toan b co thé “khdng con
xdc” & trong bé thi tinh vao ti 16 CR; cac
trudng hop con lai (chét con nguyén con,

Vo buc Nghia va cs.
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con bo phan dau hoac dudi) tinh vao ti I¢
chét NDR. Tuy nhién, theo quan sat trong
qua trinh thi nghiém cua chiing t6i thiy rang
ca Leo 1a mot loai ca dit c6 tap tinh an thit
ddng loai chu yéu 12 nudt toan bo co thé cua
céc c thé nho hon.

Ti 1& n thit dong loai (CR) va ti 1&
chét (NDR) cua c4 Leo khi wong & cac mat
dd khac nhau dugc thé hién ¢ Béang 3.
Nghiém thtrc wong v6i mét do 1 con/L va 2
con/L ¢ ti 1& an thit dong loai (CR) khong
khac biét nhau vé mat thong ké (p>0,05) va
thap hon so v&i cac nghiém thic con lai. Ti
1¢ 4n thit ddng loai ting 1én khi uong ca vai
mét do cao va cao nhit & nghiém thtac 16
con/L (69,1%). Ti 18 chét tu nhién (NDR)
cua ca ¢ cac nghiém thirc khong cé su khac
biét (p>0,05). Ty 1& séng cia ca c6 mdi
twong quan nghich véi véi mat d vong ca.
Ty 1& séng cao nhét & nghiém thirc 1 con/L
(59%) va khong c6 su khac biét thong ké
v6i nghiém thirc 2 con/L (55,5%) (p<0,05).

Két qua nghién ciru nay phu hop véi
két qua cua Sahoo va cs. (2012) khi mat do
wong cé thap ty 18 an thit dong loai giam va
ty 1¢ song dugc nang 1én. Theo Hecht va
Appelbaum (1988), khi nghién ctru trén ca
Clarias gariepinus ¢ giai doan ca bot va ca
gidng tap tinh an thit dong loai ctia loi ca
nay di lam giam ty 1¢ song. Tuong tu
Ketavic va cs. (1989) ciing cho rang hanh vi
an thit dong loai cua ca Dicentrarchus
labrax la nguyén nhan chinh lam giam ti 1¢
sdng cua ca. Vi thé, trong giai doan dau
uong cac loai ca dit Li va Mathias (1982)
cho rang can c6 khong gian song thich hop
va mat do nudi thép s€ giam ty 1€ an thit
ddng loai va nang cao ty 1¢ séng cua ca. Tur
két qua cua thi nghiém nay, wong ¢ Leo &
giai doan dau véi mat do 2 con/L 13 phu hop
cho su tang trudng va ty 18 sdng cua ca.
3.3. Anh huéng ciia tin suit cho in dén
hiéu qua wong ca Leo
3.3.1. Anh hudng ciia tan sudt cho an dén
sinh truong cd Leo

Bdng 4. Sinh truéng cua ca Leo khi cho dn cdc tan suat khac nhau

Chi tiéu Tan sudt cho c4 an (Lan/ngay)

theo ddi 1 2 3 4 5
TLs(mm) 6,00+ 0,30 6,00+0,30 6,00+ 0,30 6,00+ 0,30 6,00+ 0,30
BW; (mg) 2,90 +0,10 2,90+0,10 2,90+0,10 2,90+0,10 2,90+0,10
TLe (MmM) 343+£3,79°  44,0+2,00° 57.8+1,11° 57,4+0,84° 588+081°
BW-. (mg) 206,1 £43,4* 244,1+36,2° 276,1 £14,6° 276,4+13,7° 2804+ 10,5
SGRL (%/ngay) 12,4+0,50°  142+0,59° 162+0,33° 16,1 £0,36° 16,3 £ 0,45°
SGRw (%/ngdy)  30.4+141* 31,6+1,19° 32,5+0,55° 32,6+051° 32,7+0,29°
1P léch chudn. ®°C: 86 lidu cing hang c6 cdc chir cdi khdc nhau thé hién sai khdc ¢6 y nghia thong

ké (p<0,05).

C6 nhiéu yéu t6 anh huong dén sy
tang trudng ciia ca bao gdm mat do nudi,
thirc an, kich c& c4 va tan suat cho an. Trong
thi nghiém nay danh gia su sinh truéng cta
¢4 Leo khi cho dn céc tan sudt khac nhau.
Két qua Bang 4 cho thdy, chidu dai toan
than (TL), khdi luong trung binh (BW), toc
d6 tang truong chidu dai (SGRy) va khdi
lwong (SGRw) khi két thuc thi nghiém giita
cac nghiém thirc cho an 3, 4 va 5 lan/ngay
khong c6 sy khic biét vé mat thong ké
(p>0,05) va 16n hon so voi nghiém thirc cho
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an 1 va 2 lan/ngay. Chiéu dai toan than
(TL), khéi lwong trung binh (BW) va téc do
tang truong (SGR) ¢ nghiém thuc cho an 1
lan/ngay 1a thip nhat tiép dén la nghiém
thirc cho an 2 1an/ngay. Két qua nay chimg
t6 rang khi wong ca cho an nhiéu lan/ngay
c6 hiéu qua hon vé mit ting trudng.

Két qua nay phu hop voi nghién ciru
cua Yoo va Lee (2016) khi cho ca Takifugu
obscurus 3n 3 - 4 1An/ngay da cai thién dugc
muc tang trudng cia ca. Theo Folkvord va
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Ottera (1993), nghién ctru trén ca Tuyét
(Gadus morhua) véi kich ¢ ca giong dudi
1 gam va cho an 3 - 4 1an ngay da cho sinh
truong va ty 18 sdng tot nhat. Mat khac, khi
tan suat cho an khong phu hop co6 thé dan
dén téc @6 tang trudng cham hon, tang ti 1¢

c4 bi d6i, xay ra hién tuong giy han trong
céc loai va gia tang ti 1& an thit dong loai
(Folkvord va Ottera, 1993).

3.3.2. Anh hudng ciia tan sudt cho an dén
sw phdan dan va ty I¢ song ca Leo

Bing 5. Su phan dan va ty 18 sdng cuia ca Leo khi cho @n céc tan sudt khac nhau

Chi tiéu Tan suat cho cé in (Lan/ngay)

theo doi 1 2 3 4 5
CVL(%) 112+1,3%  460+021° 1,90+0,04% 1,46+0,028 1,37+0,022
CVw(%) 21,7+£4,85°  151+221° 532+028 4,97+025% 3,77+0,142
CR (%) 66,8+ 1,15 56,2+1,53° 363+289% 348+1,617 345+1,32
NDR (%) 12,4+ 0,292 12,6 £ 1,042  12,4+1,04° 16,0+1,0020 13,0+ 2,502
SR (%) 20,8+ 1,44 312+1,26° 513+1,89° 492+076° 52,5+1,73¢

1Pg léch chudn. @2 S6 lidu cing hang c6 cdc chit cdi khdc nhau thé hién sai khdc ¢6 y nghia thong
ké (p<0,05).

Mirc d6 phéan dan vé chiéu dai (CVL)
va khéi lugng (CVw) ctia nghiém thirc cho
an 1 1an/ngay c6 su khac biét 16n nhét so voi
cac nghiém thuc con lai (p<0,05), tiép theo
1a nghiém thirc cho 4n 2 lan/ngay. Mirc do
phan dan gitia cac nghiém thirc cho cé an 3,
4 va 5 lan/ngay khong c6 su khac biét vé
mit thong ké (p>0,05). Thong sb ndy ciing
Iy giai rang sy phan dan 16n & nghiém thirc
cho an 1 lan/ngdy va 2 lan/ngay dan dén
nhing ca thé 16n vuot dan an thit nhitng ca
bé do phat trién khong dong déu. Ti 1é in
thit dong loai (CR) cua ca Leo ¢ nghiém
thirc cho an 1 lan/ngay 1a cao nhét (66, 8%),
tiép theo 1a nghiém thirc cho in 2 lan/ngay
(56,2%). Cac nghiém thtrc cho ca an 3, 4 va
5 lan/ngay khong c6 sai khac voi nhau
(p>0,05). Ti 1& chét (NDR) & tit ca céac
nghiém thirc khong c6 su khac biét vé mit
théng ké (p>0,05) dao dong tir 12,4% dén
16,0%. Ty 1& séng & cac nghiém thirc c6 xu
huéng ting dan khi s6 1an cho c4 dn ting
1én. Ty 1é sdng & nghiém thic cho c4 an 1
lan/ngay 1a thap nhét (20,8%) tiép theo la
nghiém thtrc cho an 2 1an/ngay (31,2%); ty
1¢ séng giita nghiém thic cho ¢4 4n 3, 4 va
5 lan/ngay khong co su khac biét voi nhau
(p>0,05).

Két qua ti 1& sdng cua thi nghiém nay
thip so v6i nghién ctru cua Sahoo va cs.
(2006) khi ap dung bién phap phan co va
tach nuéi riéng nhitng ca thé vuot dan 1a
(58,6 £ 1,76%), trong thi nghiém nay khong
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ap dung bién phap tach riéng cac ca thé vuot
dan nén nhitng ca thé nay chinh 13 nguyén
nhan din dén ty 1¢ an thit dong loai ting cao
hon Theo Giri va cs. (2002), kh1 nghlen ciru
vé ca Leo ciing da chi ra ring cac yéu t6
quan 1y thirc an, anh sang va gia thé di co
tac dong rat 1on dén hanh vi c4 an thit 1an
nhau. Viéc ting tan suat cho an trong ngay
da giam sd ca bi doi din dén ti 1¢ an thit
dong loai giam dong thoi nang cao ty 18
song dugc Ketavic va cs. (1989) quan sat
trén ca vuoc Dicentrarchus labrax. Tur két
qua nghién ctru nay ching t6i dua ra khuyén
c40 nén cho ca Leo an 3 — 4 lan/ngay ¢ giai
doan nay 1 phu hop vé mit ting truong, ty
1¢ séng va giam s6 cong lao dong cho c4 an
nhiéu lan/ngay.

Trén géy 1.:21 két qua nghiﬁn ctru vé
mat do va tan suat cho ca an, dé tang tinh
hiéu qua trong uvong gidng ca Leo giai doan
dau can 4p dung tong hop cac giai phap ky
thuét nhu phén c& tach nudi riéng cac ca thé
vuot dan ¢ giai doan dau vabd sung cac loai
thirc an phu hop vai ca.
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3.4. Anh hudng ciia mat do va tin suat
cho in dén stress ciia ca Leo

Két qua Hinh 1 cho thdy ring, nong
dd cortisol khi wong ca voi mét do 1 con/L
va 2 con/L twong g 14 2,12 ng/mL va 2,43
ng/mL gitta hai mat d§ nay khong co6 su
khac biét vé thong ké (p>0,05). Tuy nhién,
khi mat d6 cang cao thi néng do cortisol
cang ting 1én va cao nhat & mat 6 16 con/L
1a 7,54 ng/mL va co6 su khac biét 16n so véi

-

cac nghiém thirc con lai (p<0,05). Nguoc
lai, néng dd cortisol khi cho ¢4 an nhiéu 1an
trong ngay lai c6 xu hudng giam (Hinh 2);
cho ca in 1 lan/ngay nong do cortisol cao
nhét 8,26 ng/mL va c6 su sai khac so véi
cac nghiém thirc con lai (p<0,05). Khi cho
c4 an 4 va 5 1an/ngay ndng do cortisol thap
(2,33 ng/mL va 2,27 ng/mL) va khong c6 su
khac biét vé mit thong ké giita hai nghiém
thirc nay (p>0,05).
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Hinh 2. Nong ¢§ Cortisel caa ci Leo

Trong ty nhién, ca bi anh hudng boi
nhiéu yéu t6 giy ra stress khac nhau va
trong hé thong wong nudi nhan tao ciing c6
nhiing yéu t6 k¥ thuat khong phti hop gy ra
nhiing tic dong tiéu cyc dén ca. Mat do
nudi, nhiét do, van chuyén, tiém véc-xin,
phan ¢& va tan suét cho ca in 14 nhitng yéu
t chinh gy ra stress cho cé trong diéu kién
nudi (lwama, 1998). Nghién ctru nay da
danh gi4 anh hudng ctia mat do nudi va tan
sudt cho an giy ra stress ddi voi ca Leo —
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Tan suat (Lian/ngay)

Wallago attu trong giai doan dau wong
giong thong qua chi s6 nong do cortisol.
Sy thay doi ndng dé cortisol cuia ca
thuong phan g ngay lap tirc khi ca bi tac
dong cua cac yéu td gay ra stress (Carey va
cs., 1998). Mat do nudi cao dugc cho 1a mot
trong nhiing tac nhan gay stress anh hudéng
dén sinh 1y c4 din dén tinh trang ca bi
thuwong va c6 thé diéu chinh cac hanh vi boi
161 hay tré nén hung hang. Mat khac, khi
nudi & mat do cao hodc ché do cho an khong
phu hop da giam tinh “phuac loi dong vat”
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thuy san (Ellis va cs., 2002). Mat d6 tha ca
cao khién c4 bj stress lién tuc dan dén stress
man tinh (Barcellos va cs., 1999). Khi ca bi
stress boi cac yéu té nhu mat do hay tan suat
cho 4n din dén ting nong do cortisol trong
co thé (Abreu, 2009). Khi mat d6 cang cao
thi nong do cortisol cang tang 1én, ndng
cortisol duoc st dung nhu chi s6 do luong
mic d6 stress cua ca (Martinez,
2009). Ngoai ra, trong wong nudi khi cho an
v6i tan sudt khong hop 1y din dén ca nudi
bi stress va stc khoe kém (Ashley, 2006).

Nhu viy, két qua ndéng do cortisol
ctia nghién ctru ndy nam trong khoang dao
dong ctia mot s6 loai ca dugce cac tac gia da
cong b tir 2 — 42 ng/mL (Pottinger, 1992).
Két qua ctia nghién ciru nay 1a co s& quan
trong dé dua ra mat do nudi cling nhu tan
sudt cho ca an hop 1y nhiam nang cao hiéu
qua uong nudi ca Leo dong thoi dam bao
tinh phtic loi d6i v6i dong vat thuy san.

4. KET LUAN
4.1. Két luan

Mat do wong ca Leo phu hop la 2
con/L & giai doan ca bt 1én c4 huong.

Tan suét cho ca Leo an 3 - 4 1an/ngay
1a phu hop va cho két qua sinh trudng va ti
1¢ sdng tot hon so véi cac nghiém thire khac.

Khi wong ¢4 Leo v6i mat do thap va
tan sudt cho c4 an nhiéu lan/ngay thi nong
d0 cortisol cuia ca @ mic 3o thép hon so véi
khi wong véi mat d cao va cho an it
lan/ngay.

4.2. Kién nghi

Cén c6 nhimg nghién ctru siu hon vé
cac loai thirc an, nhu cau dinh dudng ctia ca
Leo ¢ giai doan uwong ca bdt 1€n ca huong
nham dua ra cic khau phan thirc an phi hop.

Tiép tuc c6 nhiing nghién ciru lién
quan dén cac chat b sung vao thirc dn gitp
c4 giam stress va giam ty 1é an thit 1in nhau
trong qua trinh vong nudi.
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Nhom tac gia bay t6 10ng biét on dén
truong Pai hoc Nong Lam, Pai hoc Hué va

S¢ Khoa hoc va Cong nghé tinh Quang Tri

da ho trg cho nghién ciru nay.
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