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ABSTRACT

Marbled eel (Anguilla marmorata) nursering applying different diets in
recirculating system was conducted in College of Aquaculture and
Fisheries, Can Tho University from 03/2012 to 11/2012. The experiment
was conducted in fresh water recirculating system (2 m%tank), included
three treatments with different diets: (i) trashfish, (ii) artificial feed and
(iii) the combination of trashfish and artificial. Marbel eel (1.60 g/fish)
was stocked at the density of 20 fish/m®* and duplicated in each
treatment. After eight months of rearing, the growth rate of treatment
fed artificial feed (0.020 g/day and 0.57 %/day) and the treatment fed
artificial feed and trashfish combination (0.018 g/day and 0.55 %/day)
were significant higher than the growth rate of treatment fed trashfish
only (0.007 g/day and 0.29 %/day) (p<0.05). However, the highest
survival rate was found in the treatment fed artificial feed and trashfish
combination (90%) and there was significant difference compared to
treatment fed artificial feed (70%) and trashfish only (53.8%) (p<<0.05).
Thus, artificial feed can be used in combination of trashfish for
nursering marbled eel in recirculating system.

TOM TAT

Thit nghiém wong ca chinh hoa (Anguilla marmorata) vadi cdc logi thirc
an khac nhau trong hé thé'ng tuan hoan nuwéce dwoc thue hién tai Khoa
Thity san - Trwong Pai hoc Can Tho tir 03/2012 dén 11/2012. Thi
nghiém gdm 3 nghiém thicc: (i) thirc an nhdn tao, (ii) thicc an nhén tao
két hop cd tap va (iii) cd tap dwoe bé tri trong bé 2 m* véi hé thong tudan
hodn miede. Ca chinh ¢é khoi heong 1,60 + 0,01 glcon wong & mdt do
20 con/m’trong nmurde ngot, ¢6 suc khi. Két qud sau 8 thang wong, toc
do tang truong cua ca ¢ nghiém thicc cho cd an thirc an nhdn tao
(0,020 g/ngay va 0,57 %/ngdy) va thirc dn nhédn tao két hop cd tap
(0,018 glcon va 0,55 %/mgay) cao khic biét ¢ y nghia thong ké
(p<0,05) so voi nghiém thiic cho ca an ca tap (0,007 g/ngay va
0,29 %/ngay). Ty I¢ song dat cao nhat & nghlem thirc cho ca an thirc an
nhén tao két hop cd tap (90%) khéc biét cé y nghia thong ké (p<0,05) so
voi nghiém thirc cho ca an thirc an nhdn tao (70%) va ca tap (53,8%).
Uong cd chinh giong nho trong hé théng tuan hodn nwée tot nhat khi
cho cd an thike an nhdn tao két hop cd tap.
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1 GIOI THIEU

Ca chinh hoa (Anguilla marmorata) 1a mét
dbi tugng nudi ¢6 tbe do tang truong nhanh,
gia tri kinh té cao, ¢o tiém nang xuat khau rat
I6n. Ca co thé Song trong moi truong nudc
ngot, lo méan va c6 thé nudi tham canh trong ao
dat hoac trong bé xi mang. Nghé nudi ca chinh
dang dugc phat trién manh tai cac dia phuong
nhu Binh Pinh, Khanh Hoa, Pha Yén, Quang
Tri, Bac Liéu, S6c Trang, Ca Mau védi cac
hinh thtrc nudi phd bién nhu nudi trong ao
dat, bé xi mang va nudi 16ng (Lé Qudc Viét
va Tran Ngoc Hai, 2008; Chu Vin Cong,
2008). Hién nay, céa giéng nudi dugc khai thac
tir ty nhién chu yéu 1a ca 16n kich ¢& 50-100 g
c6 ty 1€ hao hut cao va dugc cho an ca tap (Lé
Quéc Viét va Tran Ngoc Hai, 2008). Trong
khi @0, ca giéng co kich c¢& nho kha phong phu
& cac tinh mién Trung, gi4 ré nhung chwa dugc
cha ¥ nghién ciru phaét trién ky thuat wong, dac
biét 1a loai thirc an phu hop c6 thé thay thé
thirc an ca tap hién nay. Do do, viéc nghién cuu
wong cé chinh giéng nho véi cac loai thirc in
khac nhau 14 rat can thiét. Nghién cu nham
tim ra loai thac &n thich hop trong wong cé
chinh dat hiéu qua cao ddng thoi cung cap con
gidng 16n chit lugng cho nguoi nudi. Gop
phan hoan thién k¥ thuat wong nudi ca chinh.

2 PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thuc hién tai Trai thuc
nghiém ca bién, Khoa Thuay san, Truong Dai
hoc Can Tho tir thang 03/2012 dén thang
11/2012.

Thi nghiém duoc bd tri hoan toan ngau
nhién véi 3 nghiém thac thae an: (i) Thic an
nhan tao (TANT), (ii) Thic an nhén tao két
hop ca tap va (iii) C4 tap. Mdi nghiém thic
dugc 13p lai 2 lan. Thi nghiém duoc thyc hién
trong 6 bé composit c6 thé tich 2 m*bé. Bé
dang hinh tron c¢6 duong kinh 2 m va d¢ sau
muc nudc 0,8 m. Thi nghiém duoc bé tri trong
nha, trén cic bé co che mat va toi bang ludi
phong lan. Thi nghiém duogc suc khi lién tuc va
duoc bd tri véi mat dd 20 con/m®. Ca dugc
wong trong nudc ngot véi hé thong tuan hoan
nudéc, bé loc ¢6 thé tich 250 lit va ngudn nudc
ngot tir nguén nudc may cua thanh phd.
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Ca thi nghiém c6 ngudn goc tir tu nhién
dugc thu mua tir tinh Phu Yén, khdi lwong
trung binh 1,60 = 0,01 g/con. Ca dugc tap an
cac loai thirc an thi nghiém trong 2 tuan, khi
ca an dugc cac loai thic an thi nghiém thi
tién hanh bd tri vao cac bé wong. Thoi gian
uong 8§ thang.

Cho ca an mdi ngay 2 lan (06 gio va 18
giod), cho ca an theo nhu cau (khoang 6-7%
khdi lwong than). Lugng thic an dugc didu
chinh hang ngay theo kha nang bit moi cua ca.
Thirc an duoc cho trén sang an. Dinh ky 2 tuan
siphon va bd sung lwong nuée hao hut.

Thtrc an trong thi nghiém: (1) Ca tap la ca
nuc duogc rira sach phi 1é 14y thit, xay tron véi
chéat két dinh; (2) Thirc an nhan tao c6 dang
bot min duoc phdi ché tir bot c4, bot dau nanh,
mi tinh, cdm, dau muc, vitamine, khoang, chét
két dinh va dau nanh sau d6 hoa nuéc lam
thanh dang déo va (3) Thtic dn nhan tao két
hop ca tap: c4 nuc xay phdi tron véi thirc an
nhéan tao theo ty 1€ 1:1 sau d6 hoa nudc lam
thanh dang déo.

Biang 1: Thanh phin sinh héa cia cac loai
thire an
Thanh phin (%) Catap TANT +ca tap TANT

DPam 66,3 62,3 491
Béo 13,0 711 6,79
Am do 75,9 476 40,7
Tro 6,42 155 17,1

Ghi chu: TANT: thicc an nhdn tao

Pic diém co ban cua hé théng tuin hoan
nude 1a bé loc dé loc nude thai ra tir bé wong
va tai sir dung. Nguyén tic hoat dong la on
dinh méi trudng nudc wong nhd hé théng loc
co hoc va sinh hoc. Bé loc duoc xay theo
phuong phap loc xudi, Bé loc dung dé lam
trong nudc sau khi nudc tir bé wong chay qua
bé loc qua 16p cat min dén 16p da nho (do bé
loc c6 thé giit lai nhitng chat mun ba, chat ran,
cac chit lo ling trong nudc hay ngay ca dong,
thuc vat ¢o kich ¢& 16n va thie an du) va nuée
dugc bom lai bé wong. Bén canh d6, nhd vi
khuan két hop gia thé trong bé loc (cat min va
da nho) hap thu va chuyén héa dam trong nudc
tir dang doc sang it doc dé tai st dung nudc
cho bé wong.
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Céc yéu t6 mdi truong nude: nhiét do, pH
duogc thu dinh ky 2 tuan/lan (08 gio va 14 giod)
do tryc tiép bang may do pH va nhiét do.
Céc yéu té TAN va N-NO, duoc thu dinh ky
2 tuan/lan (08 gid) bang test NH,/NH; va
N-NO,.

Mau ca duoc thu 2 thang/lan bang cach vét
va cin toan bd ca trong bé dé xac dinh khdi
lugng, téc do ting truong va ti 16 song. Két
thiic thi nghiém c4 duoc can timg ca thé dé xac
dinh su phan hoéa kich ¢&.

Hinh 1: Ca chinh giéng va hé théng bé wong
3 KET QUA VA THAO LUAN
3.1 Cac yéu t6 mdi truomg nuwéc

Trong thoi gian thi nghiém, nhiét do trung
binh gitta cac nghiém thac dao dong trong
khoang 25,0-26,3°C va pH dao dong trong
khoang 7,37-8,02 (Bang 2). Theo Nguyén
Chung (2008) thi nhiét d¢ sinh truéng cua ca
chinh 1a 13-30°C va thich hop nhit la 25-
27°C. Nhiét @6 thich hop nhit cho ca chinh
la 25-27°C, ngudng pH cia ca chinh c6 thé
séng nam trong khoang 5-10 nhung gia tri pH
thich hop nhét cho ca phat trién tir 7-9 (Ngb
Trong Lu, 2002). Theo Boyd (1990), nhiét d¢
thich hop cho sy phat trién cia ca 1a 24-30°C
va pH thich hop cho sy phat trién cua ca trong
khoang 6,5-9,0. Nhin chung, nhiét d6 va pH
trong thoi gian thi nghiém thich hop cho ca sinh
truong va phat trién cua ca chinh.

Ham lugng TAN trong thi nghiém dao
doéng trong khoang 0,16-0,17 mg/L va ham
luong N-NO, dao dong trong khoang 0,01-
0,02 mg/L nam trong giéi han thich hop cho
su sinh truéng va phat trién cua ca chinh
(Bang 2). Theo Boyd (1990) ham lugng TAN
thich hop cho ao nudi thuy san tir 0,2-2 mg/L
va N-NO,™ ¢6 tac dung gay doc ddi véi ca khi
>2 mg/lit, ham lugng N-NO;" thich hgp cho ao
nudi thuy san phai nho hon 0,3 mg/L.
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Bang 2: Bién dong cac yéu t6 méi truong nuwéc

Nghiém thirc

Chi tidu Catap TANT+chtap  TANT
Nhiét Sang 25,0+0,07  25,2+0,05 25,1+0,01
d6 (°C) Chieu  26,3+0,08  26,3+0,03  26,2+0,08
oH Séng  738+0,01  7,44%0,03 7,37+0,01

Chiéu 7.,45+0,02  8,02+0,06 7,96+0,01
TAN (mg/L)  0,17£0,01  0,17+0,01  0,16+0,02
N-NO, (mg/L) 0,02+0,02  0,02+0,01 0,010,01

Ghi chii: Trung binh + dé léch chuan
TANT: thirc an nhdn tao

3.2 Khoi lwgng ciia ca chinh wong véi cac
loai thire dn khac nhau

Sau 2 thang wong ca tang truéng nhanh &
tat ca cac nghiém thirc, dac biét 1a nghiém thic
cho c4 an thirc an nhan tao két hop cé tap. Khi
uvong duoc 4 thang thi tdng trudéng cla ca
cham lai & nghiém thac cho an ca tap. Sau 6
thang wong thi ting truong vé khdi luong cia
¢4 & nghiém thic cho an thirc dn nhéan tao két
hop ca tap 1a cao nhat (5,14 g/con) khac biét co
¥y nghia théng ké (p<0,05) so véi nghiém thic
cho ca an ca tap (2,82 g/con) nhung khac biét
khong co y nghia thong ké (p>0,05) so voi
nghiém thirc cho an TANT (4,45 g/con). Dén 8
thang wong thi ting truong vé khdi lugng cia
c4 & nghiém thic cho an TANT 1a cao nhat
(6,32 g/con) khac biét c6 y nghia thong ké
(p<0,05) so voi nghiém thirc cho ca an ca tap
(3,23 g/con) nhung khac bi¢t khong cod y
nghia thong ké (p>0,05) so véi nghiém thic
cho ca an thic an nhan tao két hop ca tap
(6,01 g/con).
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Hinh 2: Khéi lwgng ciia ¢4 chinh wong véi cac
loai thirc an khac nhau
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Két qua thi nghiém cho thdy, thirc an nhan
tao c6 thé thay thé 1 phan hay hoan toan thirc
an ca tap trong giai doan wong ci nho. Piéu
nay c6 thé do ca chinh nho nén lugng thace an
¢4 an vao trong 1 1an an rat it, bén canh d6 am
d6 cua thirc dn ca tap rat cao so voi thirc dn
nhan tao. Do d6, trong cung 1 lugng thic dn
ma ca an vao thi ca cho an thirc dn nhan tao sé€
hip thu dugc dudng chat nhiéu hon gitp ca
tang trudng t6t hon so véi ca cho an ca tap.

Theo Tran thi Thanh Hién va Nguyén Anh
Tuan (2009) thirc an nhan tao 13 loai c6 gid tri
dinh dudng twong ddi cao, han ché rii ro cho
vat nuoi do it nhiém vi sinh vat gay bénh. Theo
Nose va Arai (1972), nhu cau protein dbi voi
ca chinh Nhat Ban 1a 45,5%. Thuc an su dung
trong nudi ca chinh & cac nudc trén thé gioi la
khic nhau (khéng dudi 45% protein). Ham
luong protein nudi ci chinh & Chau Au va
Chau Mi la 52% (Anppelbaum et al., 1998),
Trung Qudc 1a 50% (Zhong Lin, 1991), Dai
Loan 1a 45% (Chen T.P, 1976). Viéc st dung
thirc dn nhén tao cho giai doan gidng 14 van dé
dot pha trong viéc st dung thirc an wong, nuoi
ca chinh (Kamstra & Heinsbroek, 1991). Phu
hop véi két qua nghién ctiu cua thi nghiém.

3.3 Téc dp ting trwéng ciaa ca chinh wong
Véi cac loai thirc in khac nhau

Sau 8 thang wong toc do ting trudng tuyét
d6i & nghiém thirc cho c4 4n thirc dn nhan tao
két hop ca tap va TANT la tuong duong nhau
khac biét khong c6 y nghia théng ké (p>0,05).
Téc d6 tang truong tuyét dbi thap nhit &
nghiém thic cho an ca tap 0,007 g/ngay, khac
biét c6 y nghia théng ké (p<0,05) so véi
nghiém thic cho ca an thic an nhan tao két
hop ca tap va TANT. Toc do ting truong
tuong ddi & nghiém thirc cho c4 an thuc in
nhan tao két hop ca tap (0,55 %/ngdy) va
nghiém thirc cho an TANT (0,57 %/ngay) cao va
khéc biét khong c6 y nghia thong ké (p>0,05)
nhung khac biét c6 ¥ nghia thng ké so Vi
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nghiém thirc cho an ca tap (0,29 %/ngay).
Bang 3: Toc dd ting trwéng cia ca chinh wong
V@i cac loai thike An khac nhau
Téc dé ting truéng

Nghiém thirc Tuyét doi Twong ddi

(g/ngay) (%o/ngay)
Cé tap 0,007 2£0,001 0,29%:0,01
TANT+c4 tap 0,018 °+0,005 0,55 °+£0,09
TANT 0,020°+0,002 0,57 °+0,04

Ghi chii: Trung binh + dé léch chuan
TANT: thize an nhdn tao 3
Cac gia tri trén cung mgt cot mang mau tu (a va b) khac
nhau thé hi¢n su khdc biét co y nghia thong ké (p<0,05)
Nghiém thirc cho ca an TANT trong thi
nghiém c6 toc do ting trudng (0,57%/ngiy)
cao hon két qua nghién ctu & ca chinh
chau Au (0,48%/ngay) (Nathanailides and
Karipolou, 2009). Theo Phan Thanh Viét
(2010), ca chinh c¢6 khdi lugng 2,01 g sau 9,5
thang uong dat khéi luong 10,1 g/con, téc do
tang truong 0,026 g/con twong duong vai két
qua wong cua thi nghiém. Két qua thi nghiém
cling phu hop véi nghién cau cua Chu Van
Cong (2006) wong cé chinh cho an thirc dn ché
bién cho ty 1& song va ting truéng cao hon
thirc an tuoi. Didu nay cho thay riang thanh
phan dudng chét trong thic dn nhéan tao két
hop ca tap hay TANT da dap tng dugc nhu
cau dinh dudng cua cé chinh.

3.4 Ty |é sbng ciia ca chinh wong véi cac
loai thire an khac nhau

Qua Hinh 3 cho théy ty & séng cua c4 trong
thi nghiém giam dan vé cudi thi nghiém. Tir 2
dén 6 thang wong ty I& séng cua ca & cac
nghiém thirc cao twong dwong nhau va khac
biét khong c6 ¥ nghia théng ké (p>0,05). Sau 8
thang wong ty 1¢ séng cia ca & nghiém thac
cho ca an thirc an nhan tao két hop ca tap 1a
90,0% cao nhit khac biét c6 y nghia thong ké
(p<0,05) so vdi cac nghiém thirc con lai va
thip nhit 1a nghiém thirc cho ca an ca tap
(53,8%).
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Hinh 3: Ty I¢ sbng ciia c4 chinh wong véi cac
loai thikc in khac nhau
Cdc gia tri trén cung mgt ot mang mau tir (a, b vd c)

khdc nhau thé hién su khdc biét ¢6 y nghia thong ké
(p<0,05)

Ty 1é song cia ca chinh trong thi nghiém
cao hon két qua cia Chu Vin Céng (2006)
wong ca chinh trén bé ximang voi mat do va
thirc an khac nhau.

3.5 Sw phan héa kich ¢& cia ca ca chinh
wong vaoi cac loai thire an khac nhau

Hé s6 vuot dan ciia ¢4 wong & nghiém thirc
c4 tap (0,62) 1a cao nhat, thip nhat 1a nghiém
thirc TANT két hop ca tap (0,37) nhung khac
biét khong c6 y nghia théng ké (p>0,05) giira
cac nghiém thuc (Bang 4).

Qua Bang 4 cho thdy sinh khéi cua ca cho
an thire dn nhan tao két hop ca tap dat cao nhat
(109 g/m®) khac biét c6 y nghia thong ké
(p<0,05) so véi nghiém thac cho ca an ca tap
(34,8 g/m®) nhung khéac biét khong c6 ¥ nghia
thdng ké (p>0,05) so vai nghiém thirc cho ca
an TANT (88,3 g/m°).

Két qua tir Hinh 4 cho thiy, nhém ca co
khdi lugng tir 2 - 5 g/con ¢o tan sé xuat hién
cao & hau hét cac nghiém thuac. O cac nghiém
thire déu co c4 thé vuot dan nhung chiém ty 1&
tuong d6i thap. O nghiém thirc cho ca an thic
in nhan tao két hop ca tap va TANT, hién
tuong c4 thé vuot dan ¢ 2 nghiém thic nay
khong 16n nhung cé sy tach biét kha 16n vé
khéi luong gitta ca thé vuot dan (khoang
18 g/con) va khéi luong trung binh cua cé
trong nghiém thac (6,01 g/con; 6,32 g/con).
Ddi vai nghiém thirc cho ca an ca tap, hién
tuong ca thé vuot dan ciing khong cao, dong
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thoi cling c6 su tach biét vé khéi luong gitra ca
thé vuot dan (7 g/con) va khdi lwong trung
binh cta ca trong nghiém thac (3,23 g/con)
nhung thap hon so véi nghiém thirc cho ca an
thire an nhén tao két hop ca tap va nghiém thirc
cho ca an TANT.

Bang 4: Hé s6 vwgt dan (CV) va sinh khéi cia
ca chinh wong véi cac loai thirc an

khac nhau
Thire in Soch a5y Sinhkho
(con) (g/m?)
Cé tap 43 0,62%0,14 34,8%+1,9¢
TANT-c4 tap 72 0,37%0,01 109°+26,C
TANT 56 0,48%£0,08 88,3" +3,22

Ghi chii: Trung binh + d¢ 1éch chudn

TANT: thizc an nhdn tao
Cac gia tri trén cung m¢gt cot mang mau ti (a va b) khac
nhau thé hién su khdc biét ¢é y nghia thong ké (p<0,05)

12— Catap

20 Thire 4n nhan tao + ca tap

i

Mean = 6.3088

NN
L\

N

Z

Hinh 4: Sy phin héa kich ¢& ciia ca chinh wong
Vi cac loai thire dn khac nhau
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Nhin chung, ca & nghiém thuc thic an
nhan tao két hop cé tap phan c& ddng déu vé
khdi lwong hon so véi nghiém thirc ca tap va
nghiém thiac TANT. Ca ¢ nghiém thic ca tap
¢6 ty 18 phan c& cao nhit trong cic nghiém
thirc. Khoéi lugng ca thé vuot dan & nghiém
thitc TANT cao hon 2 nghiém thirc con lai va
khdi luong ca thé nho nhat ¢ nghiém thuc
ci tap. Ca thé co khdi luong Ién nhat 1a
18,1 g/con (thtrc an nhén tao két hop ca tap) va
thap nhat 1,03 g/con (TANT).

Qua cac két qua vé ting truong, sy phan
hoa kich ¢&, ty 1& sdng va sinh khdi cua ca cho
thiy ¢ giai doan nay, cho c4 an thic dn nhan
tao két hop ca tap 1a tot nhat. Tuy nhién, c6 thé
cho ca an hoan toan TANT trong diéu kién
khong di nguon ca tap bd sung, gitp chii dong
thire an cho ca.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Uong ca chinh giéng nho trong hé théng
tudn hoan nuéc tot nhat khi cho cé an thic
an nhan tao két hop ca tap vai khdi luong
dat 6,01 g/con, toc do tang 0,018 g/ngay va
0,55%/ngay, ty & séng 90,0% va sinh khoi
109 g/m® sau 8 thang wong.

Co thé uong ca chinh b;‘ing‘ thirc an nhan tao
trong diéu Kién khong du nguon thire an ca tap,
giup chu dong thic an trong wong ca chinh.

4.2 DPeé xuat

Nghién ciru wong ca chinh bang thic in
nhan tao va&i cac ham luong dam khac nhau.
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