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TOM TAT

Anh hwong cia phicong thike cho an 1én chat lwong mude, sinh treong va ty 1é song ciia cd tré vang
(Clarias macrocephalus) trong hé thong tudn hoan duwoc khao sdt trong thoi gian 90 ngdy. Muc tiéu ciia nghién
cieu nham t6i wu héa hiéu qua sir dung thire dn, quan 1y chdt lwong nwde tot hon dé cd dat sinh trueong va ty 1é
song tot nhdt, dong thoi lam co sé dé thiét ké va vin hanh hé thong tuan hoan nudi cd tré vang. Ca thi nghiém
6 khéi lwong trung binh 9,99 + 1,36 g/con dwoc tha nudi voi 4 nghiém thirc la cho an lién tuc va cho an 2, 3,
4 lan/ngay. Ca dwoc cho an theo nhu cau bang thirc dn cong nghiép 41% dam. Trong thoi gian thi nghiém, pH
cia cdc nghiém thirc dao dong tir 6,8 — 8,7, c6 xu hiedng giam dan theo s gia tang lwong thire an va thoi gian
nudi. Cac chi tiéu TAN, NO, c6 su bién dong trong sudt vu nuéi. Ham lwong NO, dao dong tur 0,000 — 0,869
mg/L. Nhin chung, cdc chi tiéu chat lwong nieée déu trong gidi han thich hop cho cd nuéi. Nghiém thikc cho
cd an 2 lan/ngay cho két qua nudi tot nhat véi chdt hrong nuée on dinh, sinh truong dac biét la 2,43 = 0,49%/
ngay, ti 1é song dat 70%, véi ndng sudt 66,75 + 11,89 kg/m?, hé s6 tiéu ton thire an la 1,20 + 0,10 va lwong nude
s dung la 0,22+0,04 m’/kg cd.

Tuwr khoa: Clarias macrocephalus, hé théng nuéi tudn hoan nuoc, 56 lan cho an

ABSTRACT

Effect of feeding techniques on water quality, growth and survival of bighead catfish (Clarias
macrocephalus) reared in a recirculating system were studying for 90 days. This study aimed to optimize the
efficient use of feed, manage the water quality for improving fish growth and survival rate. The experiment
stocked fish (initial body weight of 9.99 g + 1.36) into four treatments: continuous feeding and feeding frequency
of 2, 3, 4 times per day. Fish were fed at adlibitum using 41% protein pellet. During the experiment, pH of all
treatments ranged from 6.8 to 8.7 and tended to decrease with the increase of feed intake and culture duration.
TAN and NO; fluctuated throughout the experiment. NO, ranged from 0.000 to 0.869 mg / L. Generally, water
quality parameters were in suitable ranges for fish growth. Feeding frequency of twice a day resulted in the
optimal results with stable water quality, growth rate of 2.43 + 0.49% / day, survival rate of 70%, productivity
0f 66.75 £ 11.89 kg/m?, feed conversion rate of 1.20 £ 0.10 and water use of 0.22 = 0.04 m*/kg of fish.

Keywords: Clarias macrocephalus, recirculating system, feeding frequency

I. PAT VAN PE chung déu c6 tinh chiu dung cao vi méi truong

Ca tré vang (Clarias macrocephalus) 1a loai khic nghiét, noi c6 ham lugng oxy thip, chi
dac trung cho khu hé ca ha luu song Mé-kong can da c6 d6 4m nhét dinh c4 c6 thé sdng trén
va khu vuc Pong Nam A. Cac loai ca tré noi can dugc vai ngay I}hc‘r ¢6 co quan hd hép khi
! Khoa K¥ thuat — Cong nghé, Truong Pai hoc Pong Thap troi gQi 12 “hoa khe” (Ngé Trong Lu, 2007)-

2 Khoa Thuy san, Truong Pai hoc Cén Tho
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Trong nhing nim gan day, mo hinh nudi thim
canh c4 tré vang di va dang dugc phat trién
rong rai. Tuy nhién, tinh bén viing cia m6 hinh
nudi tham canh 1a van dé can xem xét.

Hé théng tudn hoan nudi trong thiy san
(RAS) 1a hé théng khép kin lién tuc loc va tai
st dung nudc phuc vu lgi thé vé giam luong
nudc tiéu thy, cho phép nudi ca quy mo lon voi
mot luong nude nho va chét thai it hodc khong
gdy 6 nhiém, gitp cho viéc quan 1y chét thai
va tai sir dung chit dinh dudng, quan 1y dich
bénh tét hon (Tal ef al., 2009) va kiém soat 6
nhi&m sinh hoc (khéng cé su thit thoat ca nudi
ra ngoai ty nhié€n, Zohar et al., 2005). Thiét
ké va quan 1y RAS hop 1y 1a co s cho viée
quan 1y thanh cong trong xtr ly chat thai nubi
trong thuy san. Hoat dong cua RAS trong diéu
kién nudi dugc kiém soat tot gop phan dang ké
vao hiéu qua st dung thic an, do d6 lam giam
lwong thic an tén du trong méi trudng nudi
thuy sén.

Céc nghién ctru vé phuong phap cho an,
phuong phéap quéan 1y thirc an nham tdi wru hoa
hiéu qua st dung thitc an va giam chi phi san
xuat dugc quan tdm cta nhiéu nha khoa hoc.
Cho c4 an vé6i khdi lugng thire dn nhiéu hay
tan s6 cho an qua day trong ngay khong dong
nghia vdi viéc ca tang trong nhanh, nguogc lai
khi c4 an voi khdi lugng 16n thirc 4n cé s tiéu
hoa cham, thirc an khong st dung triét dé va
lam giam sy hap thu dinh dudng (Tran Thi
Thanh Hién va Nguyén Anh Tuan, 2009). Bén
canh do6, thtic an khong dugc cé st dung hiéu
qua s& dan dén 6 nhim méi trudng va dich
bénh s& phat sinh. Thi nghiém nubi ca tré vang
trong hé thong tuan hoan nudc 1a nghién ctru
moi ¢ Viét Nam, do d6 xac dinh dugc phuong
thirc cho c4 an trong ngay déng vai tro rat quan
trong trong thiét ké va van hanh hé théng tuan
hoan nudi ca tré vang horp ly, gitip quan 1y chat
luong nuoe t6t hon dé ca dat sinh truong va ty
16 séng t6t nhat.

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
1. Bo tri thi nghiém

Thi nghiém dugc bd tri hoan toan ngiu
nhién trong hé théng nudi tudn hoan nudc véi

mat do nudi 100 con/100L. Thi nghiém gom 4
nghiém thirc (NT) cho an khac nhau gdbm NT1:
cho an lién tuc, NT2: cho an 2 lén/ngéy, NT3:
cho an 3 lan/ngay va NT4: cho an 4 lan/ngay,
moi nghiém thuc duoc lap lai 3 lan, thoi gian
thi nghiém 1a 90 ngay.

CAu phan cua hé thong tuan hoan nudi bao
gom: bé nudi cb thé tich 100 L, bé lang 30 L,
bé chira 60 L va bé loc sinh hoc gi4 thé chuyén
dong 70 L. Bé loc sinh hoc sir dung gia thé nhya
RK-Plast (c6 dién tich riéng bé mit 750 m2/m®)
vOi t6ng dién tich bé mat gia thé 12 30 m2 (40
L gia thé). Hé thong nudi tuan hoan duoc bd tr1
trong nha dé han ché sy anh huong cia cac yéu
t6 tac dong tir bén ngoai moi truong tw nhién.

Cé thi nghiém c6 khéi lugng dao dong tir
9,99 + 1,36 g/con. Ngudn ca thi nghiém dugc
cho sinh san va wong tai mot trai giéng trén dia
ban thanh phé Can Tho cho dén khi dat kich ¢
thi nghiém. C4 duoc cho dn theo nhu cau bang
thirc an cong nghiép c6 41% dam (loai N41L).
Dé xac dinh lugng thirc an tiéu thu va hé s6
chuyén d6i thirc an, luong thirc n hang ngay
ctia mdi NT déu duge can trude va sau moi lan
cho dn. NT2, NT3 va NT4 cho c4 an bang tay
tuong tng véi s 1an cho an 2, 3, 4 lan/ngay. O
NT cho n lién tyc cho dn bang may. Mdi ngay
wéc tinh va chuan bi lugng thirc 4n tuong Gmg
véi (1) lugng thirc an trung binh ctia cac NT2,
NT3 va NT4 va (2) ti 18 séng ctia cd & NT1 tai
thoi diém cho an. Cho thire an vao lo dung thuc
an c6 gan truc quay vao md to quay cham cho
thire an roi tir tir dé cho ¢4 an tu dong sudt ca
ngay. NaHCO; duoc bd sung khi pH giam dé
duy tri pH trong khoang 7,5-8,5.

2. Thu miu

Miu ca duoc thu theo chu ky 15 ngay/lan,
thu ngiu nhién 30 con/bé dé can khdi luong
va do chidu dai timg con. Trong thoi gian thi
nghiém, cac chi tiéu méi truong nhu: nhiét do,
pH, oxy hoa tan (DO), CO,, do kiém, téng dam
a-mon (TAN), N-NO,", N-NO;, tong vat chit
lo ling (TSS) duoc theo ddi va ghi nhan.

3. Cac chi tiéu theo doi trong qua trinh nuoi

Cac yéu t6 nhiét do, DO, CO,, TAN, do
kiém, TSS, N-NO,-, N-NOj;, dugc do 15
ngay/lan ¢ bé nudi. pH dugc do 1 tuin/lan.
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Nhiét d6 dugc do bang nhiét ké thiry ngan. pH lugng N-NO;-, COD, TSS ting dan vé cudi
do bang thiét bi do pH HANA. Céac chi tiéu vu nudi.

moi truong nudce con lai duge thu va phan tich 1.1. Bién dong dé kiem va pH

theo APHA et al. (1995). Trong qua trinh thi nghiém, pH c6 xu huéng

4. Phuong phap xir Iy s6 liéu giam vé cudi vu nudi, sy khac biét pH gitra cac
S6 liéu trung binh, do léch chuan vé sinh nghiém thirc khong dang ké. Trong sudt qua

truong, ti 1¢ song, dugc tinh toan trén phan trinh nuoi, pH & NT2 1a cao nhit va thip nhat

mém Excel 2013. Khac biét gia tri trung binh & NT4. O ngay nudi tht 45, pH ¢ NT2 1a 7,6,
gitta cac nghiém thitc dugc phan tich bang trong khi do, pH ¢ NT4 1a 6,7. Trong thoi gian

ANOVA mét nhén t6, theo sau 1a phép kiém thi nghi¢m, pH duogc theo ddi thuong xuyeén.
dinh Duncan sir dung phan mém SPSS 20.0 ¢ Khi pH giam, NaHCO; dugc b6 sung dé duy tri
muc y nghia 0,05. pH & muc thich hop. Nguyén nhan 1a do trong
1L KET QUA NGHIEN CUU VA THAO h¢ thong tuan hoan, vi khuan nitrate hoa hap

thu HCO;- dé chuyén héa NH,,* thanh NO;~ lam
d6 kiém va pH giam. S6 lan cho an va lugng
thtrc an cang cao (NT1 va NT4) thi ham luong
NH," cang cao va qua trinh chuyén hoa s& tiéu
thu HCOy cang nhiéu 1am cho d6 kiém va pH
giam nhi€u hon. Theo Boyd (1990), khoang
pH thich hop nhét cho nuéi trong thiy san 1a
7,5-8,5. Theo Masser et al. (1999) néu pH cta
hé théng thép hon 6,5 thi hoat dong chuyén hoa
ctia vi khuén s& bi trc ché hoan toan, khoang pH
t6i wu cho hoat dong cuia hé thong loc 1a 7-8.
Nhu vay két qua bién dong pH cua hé thong
khong anh huong tryc tiép dén sinh trudng cua
cé va hiéu qua loc.

LUAN
1. Bién ddng cac yéu td chit lwong nuéc
trong hé thong tuin hoan

Trong qua trinh thi nghiém, nhiét d¢ trung
binh gitra cac nghiém thuc dao dong trong
khoang 27,63+0,95°C. Hé thong nudi duoc
suc khi lién tuc nén ham lugng oxy hoa tan
luon duogc duy tri > 2 mg/L; ham lugng oxy
nay s& gitip hoat dong ctia vi khuan phat trién
binh thuong. Bén canh 46, ham lugng CO,
cling giam bot mot phan nhd qué trinh suc
khi. pH va do kiém giam thip ¢ ngay thw 15,
45 va 60 va tang lai 6 nhitng ngay sau. Ham
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Hinh 1. Bién dong pH (a) va d9 kiém (b) trong hé thong tuin hoan.

Két qua thi nghiém cho thay chi sb kiém clru ciia Boyd (1990) thi d6 kiém < 10mg
sut giam manh qua cac dot thu mau, dudi 50 CaCO4/L s& anh huong dén sinh trudng va
mg CaCO4/L ¢ ngay 15 (NT1 va NT4), 45 phat trién cta ca; ham luong thich hop 14 16n
(NT4) va 60 (NT2 va NT3). Nguyén nhan la hon 20 mg CaCO,/L. Két qua thu dugc cho

do vi khuan nitrate hoa st dung kiém lam thay d6 pH va do kiém giam thap vao cac
co chat dé chuyén héa TAN trong hé thong ngay nudi thtr 15, 45 va 60 va sau d6 duoc
(Eding et al., 2006). Masser et al. (1999), cho cai thién tét hon. Tuy nhién, mtc dao dong
rang d6 kiém trong hé théng tudn hoan tbt nay it anh huong dén ca tré vang do chiing

nhét dao dong tur 50 dén 16n hon hodc bé“mg ¢6 thé chiu duoc pH tur 3,5-10,5 (Poan Khéc
100 mg CaCO,/L, trong khi két qua nghién Do, 2008).
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1.2. Bién dong oxy hoa tan va co,

Ham lugng oxy hoa tan trong nudc & cac
nghi¢m thirc cé xu hudng giam theo thoi gian
nuoi. Oxy hoa tan & NT1 gidm manh hon céc
nghiém thirc con lai. Oxy hoa tan trong hé
thong tuan hoan chiu anh huéng chi yéu boi
mirc tiéu hao oxy cua tir qua trinh ho hap cua
ca nudi ,vi khuéan Nitrate hoa va qua trinh phan
huy vat chat hitu co trong hé théng; kha ning
cung cdp oxy nhd va hé thdng suc khi. Theo
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Hinh 2. Bién dong oxy hoa tan (a) va CO, (b) trong h¢ théng tuin hoan.

Ham lugng CO, & NT2 thip nhat, va CO,
& NTI la cao nhat. CO, cao 1 do hé hip cua
thity sinh vat (chu yéu 1a ca) trong bé nudi va
qua trinh phan huy vét chit hitu co. Ham lugng
CO, & ngay thir 60 clia tat ca cac nghi¢m thic
tang manh, dic biét 1a cac NT1 va NT4. O
cac ngay nudi tha 75 va 90, ham luong CO,
giam 1a do qua trinh x4 bo cin ¢ bé ling trong
qué trinh nuoi va thay nudc vao hé théng nubi
(Hinh 2). Theo nghién ctru cua Masser et al.
(1999) thi hau hét cac hé thong tudn hoan duoc
thiét ké thay nuéc 5 — 10% nude cia hé thong
mdi ngdy bang nudc moi thi qua trinh thay
nudc 6 thi nghiém nudi la phu hop.

1.3. Bién @ong TAN va PO,

Ham lugng TAN trong hé thong bién dong
trong sudt vu nudi, nguyén nhén 1a trong quéa
trinh nudi, hoat dong cua vi khuan trong hé
thong loc 1am d6 kiém va pH giam. Khi pH
giam dudi 7,0 thi hoat dong cua vi khuén
nitrate héa giam nén qua trinh chuyén hoa
NH," thanh NO5- giam, do d6 ham lugong TAN
tang o cac ngay thur 45 va 60 ctia vu nuoi. Su
gia tang TAN & cac ngay thir 45 va 60 cua vu
nuoi lai twong Gng véi sy sut gidm cua pH va
kiém. Piéu nay chimg t6 rang vi khuan nitrate
hoa bi anh huong 16n boi kiém va pH. Va sy

Timmons and Ebeling (2010), ndng d6 oxy hoa
tan nén duoc gitt & 60% do bao hoa (khoang 5
ppm) dé dam bao su ton tai va sinh trudng cua
cac loai nudi, dong thoi ¢ thé dam bao an toan
cho loc sinh hoc hoat dong. Trong qua trinh thi
nghiém, ham luong oxy hoa tan c6 xu hudng
giam dan theo thoi gian nudi, theo sé 1an cho
an va luong thirc an tang cua cia thi nghiém,
dao dong tir 2,5 — 6,8 mg/L (Hinh 2), tuy nhién,
van nam trong gidi han thich hop cho ca nuoi.

mg/L (b) —a— Tl =@ N2 =B =NT3 =@ NTE
300

1 15 30 45 60

90 Ngay

sut giam manh cta kiém va pH 1a nguyén nhan
anh huong hoat dong chuyén héa cua vi khuan
dan dén sy tich liiy TAN cao vao cac ngay thir
45 va 60. Bén canh do6, TAN cling c6 khuynh
hudng gia ting vé cudi vu do anh huong cua
thire an cho ca va sy bai tiét cua ca ting. Diéu
nay ciling phu hop voi nghién ctiru cia Masser
et al. (1999) khoang pH t6i uu cho hoat dong
ctia hé thong loc 1a 7-8, khi pH duéi 6,5 thi vi
khuan trong hé thdng loc sinh hoc ngimg hoat
dong. Nghiém thirc nudi cho an lién tuc va cho
an 4 lan/ngay c6 ham luong TAN va PO, cao
nhét. TAN va PO,3- thip nhit & NT2 (cho in 2
lan/ngay) va ¢ xu hudng ting dan theo lugng
thire an va s6 1an cho an; luong thic 4n va sb
1an cho an cang cao thi lugng chat thai I6n dan
dén ham luong TAN va PO,3- trong nudc cao.
Pbi nhing loai ca khong c6 co quan hd hip
phu, ham lugng TAN thich hop 1a 0,2-2 mg/L
(Boyd, 1998). Tuy nhién, nhiing loai ca c6 co
quan ho hép phu (ca tré, ca loc, ca r6...) thi
kha ning chiu dung TAN rat cao. Theo két qua
nghién ctru cia Cao Van Thich va ctv. (2014),
ham luong TAN trong bé nudi ca 16¢ cao nhat
1a 5,74 mg/L nhung c4 van sinh truong va phat
trién binh thuong. Trong nghién ctru nay, ham
luong TAN trong bé nudi c4 tré vang ciing kha
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Hinh 3. Bién dong TAN (a) va PO4 (b) trong h¢ théng tuin hoan.

cao (2,85 mg/L ¢ nghiém thirc NT1) nhung van
khong anh huong dén sinh truéng va phat trién
cua ca.
1.4. Bién dong N-NOy va N-NOy

Ham lugng N-NO,- tdng cao ¢ ngay nudi
thir 15 va 45, sau d6 giam vé cudi vu nudi.
Theo Masser et al. (1999), ham lugng N-NO,"
trong hé thong tudn hoan nén < 0,5 mg/L. Theo
Boyd (1998), N-NO," c¢ tac dung gay doc cho
tom cé khi 16n hon 2 mg/L. Nhu vay, muc dao
dong cua thi nghiém nay (dudi 2 mg/L) la phu
hop va it anh hudng dén sy sinh truéng va phat

mg/L

(1] =@ NI2 =B =3 e NTE
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90 Ngay

mg/L
350

trién cta ca. Ham luong N-NOj;~ ¢6 xu huéng
tang vao cudi thi nghiém. Ham luong N-NOy
trong thi nghiém nay 13 kha cao (cao nhit 1a &
NT2 va NT1). Nguyén nhan la do lugng thurc
in & NT2 it hon cac NT con lai, chét lugng
nude 6n dinh hon nén hoat dong cia vi khuan
nitrate héa & NT nay tét hon va it thay nudc
nén ham lugng N-NO;~ cao. Theo nghién ctru
ctia Timmons and Ebeling (2010), ndng d6 N—
NOj;~ gi6i han cua ca tré phi la nho hon 100
mg/L thi N-NOj trong nghién ctru nay la thap.

oy NT1 = @ NT2 == = NT3 eoedpee NTZ

(b)
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Hinh 4. Bién dong N-NO," (a) vi N-NO;"(b) trong hé thong tuin hoan.

1.5. Bién dong COD va TSS

Ham luong COD ¢6 xu huéng ting dan vé
cubi vu nudi (Hinh 5). Ham luong COD ciia thi
nghiém ¢ NT4 cao hon cac nghiém thirc con
lai. Nguyén nhan 1a do & NT4 sir dung nhiéu
thirc an va co nhiéu chat thai ctia ca nén can
nhiéu oxy dé phan huy luong vat chat hiru co
trong hé thong nudi. Him luong COD cao
nhat 12 & NT2 1a 21,9 mg/L. Chi s6 nay dat
tiéu chudn chét lugng nudc thai cong nghiép
cua B Tai nguyén va Moai truong (QCVN
40:2011/BTNMT- ham lugng COD trong nudc
thai cong nghiép xa vao ngudn nudc duge ding
cho nuéc cip sinh hoat cho phép t6i da 1a 75
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mg/L). Dong thoi, ca tré 1a loai ¢ co quan hd
hép phu nén ham lugng COD & thi nghiém nay
van khong anh huong nhiéu dén sinh truéng va
ti 16 sng cuia ca.

Hinh 5 ciing cho thdy ham lugng TSS &
c4c nghiém thirc ¢6 xu huéng ting dan theo
thoi gian nudi. Ham luong TSS trong hé thong
cudi vu nudi dao dong tur 11,7714 — 20,2374
mg/L. Két qua nay lai thdp hon rit nhiéu so véi
két qua nghién ciru cia Nguyén Thi Ta Anh
(2010) 12 ham lugng TSS trong hé thong tuan
hoan wong tom st dao dong 92,8 —221,6 mg/L.
Theo FIFAC (1980), tong vat chit lo limg nén
duy tri thap hon 15 mg/l dé hé théng tuan hoan
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Hinh

hoat dong dugc dam bao. Muir (1982) cho rfmg
khoang giéi han thich hop 1a tir 20 dén 40 mg/1.
Nhu vy két qua ctia nghién ctru ndy nam trong
mtrc cho phép.
2. Ti 1¢ séng va cac chi tiéu sinh trudng
2.1. Cac chi tiéu sinh truong

Bang 1 cho thy khdi lugng ban dau cua ca
gilta cac nghiém thirc khac khong cé y nghia
thong ké (p>0,05). Sau 90 ngay nudi thi khdi
lugng ca thu hoach va tang trong ctia ca & NT
cho an lién tuc va cho an 2 1an/ngay cao nhat va
khac biét khong c6 ¥ nghia théng ké (p>0,05),
so voi NT cho an 3 va 4 lan/ngay thi khac biét
¢6 y nghia théng ké (p<0,05). Tuy nhién, toc do
sinh trudng tuyét ddi ciia ca & NT2 so véi cac
nghi€m thirc con lai khac biét khong cé y nghia
thong ké (p>0,05). Két qua nay cho thiy & ca
tré khi 4p dung cho an 2 1an/ngay sinh truéng
tot hon ¢4 dugc cho lién tuc va cho an 3-4 lan/
ngay. Nghién ctru ctia Vera ef al. (2007) vé
nhip cho 4n va men tiéu hoa cho thay nhip cho
an giup ca chuan bi tot vé mit sinh 1y dé tiéu

me/L
2500

5. Bién dong COD (a) va TSS (b) trong h¢ thong tuin hoan.
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hoa tét ngudn thire dn. Su didu tiét va hoat tinh
cac men ti€u hoa trong duong ti€u hoa s€ thay
d6i khi ché d6 cho an thay doi (Tengjaroenkul
et al., 2000) va khi nghién ctru hoat tinh men
trong da day, két qua cho thdy ham luong men
tiéu hoa cao khi da day rong trude khi cho in
(Vera et al., 2007). Diéu nay cho thay & NT cho
ca an 2 lan/ngay, khoang cach thoi gian giita 2
1an cho an dai (10 — 14h) nén ca doi, sir dung
vét chat dinh dudng va chuyén doi thic an qua
do tiéu hoa dudng chét t6t hon cac NT con lai.
Diéu nay cling phu hop v6i két qua nghién ciru
cia Pham Thi Thu Hong va Nguyén Thanh
Phuong (2014) va Duong Hai Toan va ctv.
(2010) khi nudi ca tra ap dung phuong phap
cho cé tra gian doan cho sinh truéng t6t hon
ca dugc cho an hang ngay. Cac nghién cuu
gan day da chimg minh c4 bi bo d6i hodc giam
thirc 4n 4n vao co6 thé dan dén viéc gia ting cac
hoat tinh ctia men tiéu hoa trong cac phan khac
nhau cta duong ti€u hoa (Harpaz et al., 2005;
Krogdahl and Bakke-McKellep, 2005).

Bing 1. Cac chi tiéu ting twong ciia ca tré vang nudi trong h¢ théng tuin hoan

Khéi lugng ca

Khéi lugng ca

Téc dp sinh truwéng

Téc do sinh truéng

Chitieu s (©  sau90 nghy (2) tuong gg Ig)/://ngz‘ly) tuyét (]i)f’)iw(gngay)
NTI 991+ 1,46* 103,32+ 38,58 2,53 +0,55° 1,04 +0,43¢
NT2 10,20+ 1,34* 97,42 + 37,26 2,43 £ 0,49 0,97 + 0,42
NT3 10,08+ 1,32* 89,18 + 28,63 2,38 0,36 0,87 + 0,32
NT4 9,77+1.28 86,60+ 29,14« 2,37 +0,41° 0,85 +0,32°

Cdc gid tri trong ciing mét cét c6 cdc ky tir a,b,c giong nhau thi khéc biét khéng c6 ¥ nghia thong ké (p>0,05).

2.2. Ti Ié song, ndng s‘ud’t va hiéu qua nudi va
lwong nueoce sie dung dé san xuat ra 1 kg ca (m?)

Tilé séng cua ca nu6i dat 57,0 — 70,0% sau
90 ngay nu6i. Cling giong nhu sinh truong,

NT2 c¢6 sb lan cho an thap nhat nhung ti 1¢
sdng va niang sut ca nudi dat cao nhit (66,75
+ 11,89) va khéc biét khong co ¥ nghia thong
ké (p>0,05) so voi cac nghiém thirc con lai
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(Bang 2). Diéu nay c6 thé do & NT2 ¢6 s6 lan
cho an it hon cic nghiém thirc con lai nén chat
luong nudc tot va it bién dong hon cac nghiém
thirc con lai nén ca sinh truéng va phat trién
t6t hon. Cac NT1, NT3, NT4 chat luong nudc
kém va bién dong nhiéu nén c4 dé bi chét nhiéu
hon. Piéu nay ciing phii hgp véi nghién ctru
ctia Tran Thi Thanh Hién va Nguyén Anh Tuin

(2009), khi khéi lwong thirc an an vao cang 16n
thi téc do tiéu hoa cang cham, su hép thu chét
dinh dudng giam va thure an cting khong dugc
sir dung triét dé. Thirc an khong duoc ca sir
dung hét s& thai ra méi trudng gop phan giy 6
nhiém moi truong va ciing 14 diéu kién thuan
loi cho phat sinh bénh.

Bang 2. Ti 1€ song va hiéu qua nudi ca tré vang nuéi trong hé thong tuan hoan

Nghiém thie  Ti 1¢ song (%) Nang suat (kg/m?)

Hé s0 chuyén d6i  Luong nudc sir dung

thire an (FCR) (m3/kg ca nudi)
NTI1 58,33 +£16,07° 57,45 + 7,482 1,36 £0,31? 0,32+0,03
NT2 70,00 + 10,532 66,75 £ 11,89° 1,20 +0,10? 0,22+0,04
NT3 6500+ 12,120 52,15+9,18 1,35+0,12¢ 0,32+0,07
NT4 57,00 + 28,35° 49,47 +20,93? 1,41 +0,12° 0,44+0,13

Cac gid tri trong ciing mgt cdt ¢6 cdc ky tw (a, b) giong nhau thi khéc biét khong c6 ¥ nghia thong ké (p>0,05).

Ning sudt nudi ca tré Vang trong hé théng
tuan hoan duoc cai thién rat nhiéu so voi nudi
cé tré trong ao dat. Coniza et al. (2003) tha nudi
tré vang (C. macrocephalus) trong 1dng véi
mat d6 10 con/m?, sau 120 ngay cho an thirc an
34% dam, nang suét chi dat 0,71 kg/m?. Yi et
al. (2003) tha nuoi ca tré lai (C. macrocephalus
x C. gariepinus) trong 16ng v&i mat do 25 con/
m? thi nang suat dat 5,6-5,9 kg/m?. Tuy nhién,
ning sut nuoi trong thi nghiém nay thap hon
nhiéu so v6i nudi c4 tré phi trong hé thong tuan
hoan, v6i mat do 2.500 con/m?, nang suét dat
394 kg/m? (Almazan Rueda, 2004).

Két qua ciia nghién ctru ciing cho thiy
& NT2 - ¢4 dugc cho an 2 lan/ngdy co hé sd
chuyén hoa thtc an thip nhit (FCR=1,20 +
0,10). Nghi¢m thtrc cho an 3 lan/ngay (NT3),
4 lan/ngay (NT4) va nghiém thtrc cho an lién
tuc hé sb chuyén doi thirc an cao (FCR=1,35 —
1,41) (Bang 2). Chi s6 FCR ctia NT2 khac biét
khong c6 y nghia théng ké (p>0,05) véi cac
nghém thirc con lai gop phan giam chi phi thirc
in va qua do giam chét thai vao mai truong
trong qué trinh nuoi.

Luong nudc st dung trong thi nghiém la
0,22- 0,44 m*/kg ca thuong pham. Cac nghiém
thirc ¢6 s6 lan cho an cang nhiéu thi luong
nude tiéu ton cang cao, trong khi NT2 c6 s6
14n cho an it hon thi lwong nudc tiéu tén 1a thap
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nhat. Trong 2 tuan dau tién cta thi nghiém nay,
hé thng chi dugc cip bu nudc hao hut do bay
hoi va ro ri. Tuy nhién, tir tun tht 3 tré di khi
luong chit thai tich tu nhiéu, thi bé ling moi
can duoc loai bé can ling hang ngdy va cip
thém nuéc méi. Pidu nay rat co y nghia trong
thuc té san xuét, khi bién phap thay nudc (véi
ti 1& 1én dén 100% thé tich nudi) duoc ap dung
dé cai thién chat lugng nudce. Vi ca tré vang 1a
loai séng day, co tinh chiu dung cao v&i moi
truong khic nghiét, va co co quan ho hap phu,
nén hé théng nudi tudn hoan nudc véi hoat
ddong cua loc sinh hoc co thé dap trng dugc nhu
cau chat lugng nude nudi. Do vy, ca phat trién
tot ma khong phai thay nuéc thuong xuyén,
nhé do tiét kiém chi phi, han ché s dung nudc
va giam 6 nhiém moi truong. So véi két qua
nghién ciru cia Nguyén Thi Hong Nho va ctv.
(2018), luorng nudc s dung trong nghlen ciru
nay 1 it hon rat nhiéu. Diéu nay cho thay quan
Iy tét luong thirc an trong hé thong nudi tudn
hoan nudc thi sé tiét kiém duge nude.

IV. Két luan va kién nghi

Céc yéu t6 moéi truong nudc trong thi
nghiém co bién dong theo thoi gian nudi va
mat do nudi, tuy nhién van nam trong gioi han
thich hop cho ca nu6i. Ham lugng oxy hoa tan
¢6 xu hudng giam dan theo thoi gian nuéi. pH
va d6 kiém giam thip & ngay thir 15, 45 va 60
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va tang lai ¢ nhitng ngay sau. Ham lucmg COZ,
N-NO;-, COD, TSS tang dan vé cubi vu nuoi.
Cho ca an 2 lan/ngay cho két qua t6t nhat
vé sinh truong, ty 1& sdng, nang suat, FCR va
hi€u qua st dung nudc. Ti 1€ song cia nghiém
thirc cho c4 an 2 lan/ngay 1a 70,00 = 10,53, dat
nang suét 66,75 + 11,89, cao hon cac nghiém
thirc cho ca an 3 lan/ngay, 4 lan/ngay va cho an

c6 hé sd tidu ton thic in 1a 1,20 £ 0,10 va str
dung 0,22+0,04 m® nude/kg ¢4 nudi, thip hon
cac nghiém thirc con lai.
LOI CAM ON

Nghién ctru nay dugc tai tro boi Dy an
Nang cap Tru’ong Pai hoc Can Tho VN14-P6
bang ngudn von vay ODA tir chinh phu Nhat
Ban.

lién tuc. O nghiém thirc cho ca an 2 lan/ngay
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