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Tém tit

Nghién ciru dwoce thic hién nham danh gid hiéu qua cua quy trinh nuéi cad tré vang (Clarias
macrocephalus) trong hé thong tuan hoan (RAS) két hop xir Iy chdt thai. Thi nghlem duwoc thuc hzen trong hé
thong tuan hoan voi thé tzch 4 m’ nude nudi trong thoi gzan 4 théng. Cau phan ciia RAS bao gom 4 bé nudi
c6 thé tich 1 m3/bé dwgc noi véi bé lang xody (350L), bé chita (350L), bé loc sinh hoc (2 m®) va bé béo tai
tuwong (dién tich bé mat 2 m?). Cd co khoi lwong trung binh 11 gam/con dwoc tha nudi trong bé véi mat do
1.000 con/m?. Cé dwoe cho an 2 lan/ngay bang thirc an vién cong nghiép 41% protein. Két quad nghién ciru
cho thay, ca tré vang nudi trong RAS quy mé 4 m? thé tich nudc nudi dat khoi lwong 141,0-157,8 g/con, ti I¢
séng 73,74-88,3 %, nang sudt dat 100,7-141,8 kg/m’ va FCR la 1,02-1,29 sau 120 ngay nuéi. Tang truong
vé khoi heong (y: tinh bang gram) cia cd theo ngay nudi (x: tinh theo ngay) dwoc thé hién bang phwong
trinh y = 1,2397x — 3,4465 (R? = 0,9697) véi toc do ting trucng twong doi 2,05%/mgay. Khi cung cdp 1
kg thirc an (tinh trén vdt chat kho, chiva 52,2 g N) thi thai ra 19,78% N (chwa 10,32 g N) chat thdi ran va
40,60% N (chira 21,19 g N) chat thai hoa tan. Bé loc sinh hoc xu ly dwoc 32,5% luong TSS, 3,42% luong
COD, 6,49% lwong PO va bé béo xir Iy duoc 24,7% lwong TSS, 0,37% lrong COD, 17,55 % lwong NO;,
5,34% luong PO, 12,82% luong TN cua hé thong nuoi. Luong nudc su: dung dé san xuat 1 kg cd tré vang
trong RAS la 0,2 m® nuoc.
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Abstract

The objective of the study was to evaluate the bighead catfish (Clarias macrocephalus) efficiency in
recirculation aquaculture system (RAS) combined with waste treatment. The experiment was carried out in
a recirculating aquaculture system with a volume culture tank of 4 m® for 4 months. The RAS consists of 4
culture tanks with a volume of 1 m*/tank, 350-L swirl separator, 350-L sump tank, 2m* moving bed biofilm
reactor tank and a water lettuce tank (surface area 2 m?). Fish with an average weight of 11 grams/fish are
cultured with a density of 1,000 fish/m>. The fish were fed twice a day at ad-libitum rate with 41% protein
pellet. The results showed that cultured in the RAS with a scale of 4m?, the fish reached 141.0-157.8 g/
fish, survival rate 73.74-88.3%, yield 100.7-141.8 kg/m* and FCR is 1.02-1.29 after 120 days of culture.
Growth in weight (v: in grams) of Clarias macrocephalus by day of culture (x: in days) is represented by
the equation: y = 1.2397x - 3.4465 (R? = 0.9697) with a special growth rate weight 2.05% / day. In the 1 kg
of feed supply (by dry matter, containing 52.2 g N), waste production fecal loss and total suspended solids
by made up 19.78% of N (containing 10.32 g N),; and non-fecal loss accounting for 40.6% of N (containing
21.19 g N). The moving bed biofilm tank could reduce 32.5% of TSS, 3.42% of COD, 6.49% of PO, and the
water lettuce tank could reduce 24.7% of TSS, 0.37% of COD, 17, 55% of NO;, 5.34% of PO 43‘, 12.82% of
TN of the RAS. Water use for I kg bighead catfish in RAS is 0.2 m°.

Keywords: Clarias macrocephalus, recirculating aquaculture system (RAS), water lettuce, waste treatment.
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1. Pit van dé

Catré vang (Clarias macrocephalus) 1a loai dac
trung cho khu h¢ ca ha luu song Mé-Kong va khu vuc
bong Nam A. Chung c6 dac diém d& nuoi, mau 16m,
it bénh, séng duogc trong mdi truong nudce tu, co thé
nudi & mat do cao va cho nang suat cao. Dong thoi ca
tré vang dé dang tiéu thy san pham trén thi truong do
chiing c6 huong vi thom ngon va gia ca tuong ddi binh
dan (Zidni & cs., 2013). Do d6 nhiéu ho da chuyén tir
néng nghiép sang nudi trong thiy san (NTTS- chiém
52%), ddng thoi nhitng ho co ao bod tréng (do nudi
c4 tra gip nhiéu khé khan, thua 16-chiém 48%), da
chuyén sang nudi cé tré, nham gop phan ting thém
thu nhap, nang cao cudc song gia dinh (Pham, 2014).
Diéu nay di din dén 6 nhidm méi truong nude do su
hap thu thirc an ctia c4 thap, chi khoang 30% luong
thirc an sir dung va dan dén san xuat kém hiéu qua
(Avnimelech, 2007; Ekasari, 2009). Sy tich tu nhanh
chong cua thire an du thira, hop chét chuyén hoa va
ddc hai c6 tac dong dén sy xuét hién cua dich bénh
hoic ca chét, cudi cting gay ra ton that va cac van dé
6 nhiém moi truong (Avnimelech, 2007; Crab & cs.,
2007; de Schryver & cs., 2008; Ekasari, 2009).

Chét thai trong nganh NTTS phuy thudc vao
loai dugc nudi, hé thong nudi va moi trudng cung
cip nude (Boyd & Queiroz, 2001). Ham luong dinh
duong trong cac ao nudi ca tham canh rat cao, mot
s6 a0 nudi ¢4 tré & Chau Phi c6 nong do H,S1a 04
mg/L,N-NH,"1a 1,8 mg/L, NH, 1a 0,5 mg/L va COD
1448 mg/L (Haylor, 1989; Peteri & cs., 1989). O Viét
Nam, két qua chat luong nudc nudi cé tré vang lai
& mat do 100-180 con/m? ctia Poan (2008) cho thiy
COD dao dong tir 79 -106 mg/L, TKN dao dong tur
10,72-12,83 mg/L, PO,*-P dao dong tir 1,03-1,74
mg/L, DO 0,22-0,34 mg/L. Trong khi do, ket qua
nghién ciru ctia Srithong & cs. (2015) cho thay TSS,
amoniac va nitrite ciia hé thdng tudn hoan nuéi ca tré
vang laila 62,21-111,65 mg/L, 2,01-3,88 mg-N/L va
1,10-4,50 mg-N/L (ling tAm tach); 63,90-90,56 mg/L,
1,55-2,86 mg-N/L va 1,02-3,50 mg-N/L (ldng xoay),
thip hon so v6i hé thong nudi truyén thdng co thay
50% nudc mdi ngay (TSS, amoniac va nitrite 1an
luot 1a 200,73-478,73 mg/L, 5,94-19,46 mg-N/L va
3,23-20,56 mg-N/L). Do viy, ngudi nudi di chuyén
ttr NTTS truyén thong sang cac mo hinh NTTS tudn
hoan. Hé thong NTTS tuan hoan (RAS) 1a hé thong
khép kin lién tuc loc va tai sir dung nudc c6 1oi thé vé

giam lugng nudce tiéu thy, cho phép nudi ca quy mod
16n véi lugng nudc nho va cht thai it hodc khong gay
6 nhidm, gitp cho viéc quan 1y chét thai, tai st dung
chat dinh dudng, quan 1y dich bénh tét hon) va kiém
soat 6 nhiém sinh hoc (Zohar & cs., 2005; Tal & cs.,
2009). Thiét ké va quan Iy RAS hop 1y 13 co so cho
viéc quan 1y thanh cong trong xir Iy chat thai NTTS.
Hién nay, dd c6 nhidu nghién ctru vé ing dung RAS
nudi ca tré vang (Nguyén & cs., 2018, 2019, 2020,
2021, 2022), tuy nhién chi dugc thyuc hién & cac muc
thi nghiém & cac hé thong bé nuéi 100 lit dé tim ra
nhing théng sé co ban cho quy trinh nudi. Vi vay,
nghién ctu “Danh gia hi¢u qua quy trinh nuoi ca tré
vang (Clarias macrocephalus) trong hé thong tuan
hoan két hop xur 1y chét thai” duoc thyc hién nham
gop phan xay dung mo hinh nuéi ca tré vang thuong
pham trong RAS va danh gia dugc hiéu qua cua quy
trinh nuoi ca tré vang trong RAS va hi¢u qua xu ly
chat chai cia RAS nudi ca tré vang.

2. Vit liéu va phuong phap nghién ciru

2.1. B tri thi nghi¢m

Thi nghiém duoc thyc hién trong RAS véi thé
tich 4 m® nudc nudi. Cau phan cua RAS bao gom 4
bé nudi c6 thé tich 1 m*/bé duoc ndi véi bé ling xody
(350L), bé chira (350L), bé loc sinh hoc (2 m®) va bé
béo tai tugng (dién tich bé mat 2 m?) (Hinh 1). Bé
ling co chira 70 L gia thé nhwa RK-Plast (dé tang hiéu
qua xtr 1y chét thai rdn) va bé loc sinh hoc chira 800
L gia thé nhya RK-Plast. Hé théng tudn hoan duoc
van hanh trudce khi b tri thi nghiém 15 ngay dé tao
dong vi khuén nitrate hoa trong hé thong loc sinh hoc.

2: Bé lang chét thai ran
4: Bé loc sinh hoc
5: bé tha béo (dit cao hon cac bé nudi va bé chua)

1: Be tha nudi
3: Bé chua sau lang
: Suc khi ' : May bom
{3 . Gia thé RK-plast
Hinh 1. So' d6 RAS nubi ca tré vang két hop
thuc vat thay sinh xir ly chat thai
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C4 c6 khdi luong trung binh 11 gam/con dugc
tha nudi trong bé véi mat 6 1.000 con/m*. Cac
bé nudi duge tha cach nhau 30 ngay dé dam bao
trong tat ca moi thoi diém ludn cé 4 ¢ ca khac
nhau trong hé théng nuédi (Bang 1). Ca duoc tha
nuoi la nhitng con khée manh, khong di hinh va

khong bi xay sat. Ca méi mang vé dugc ngam
trong nudc mudi 3% trong thoi gian 10-15 phat,
sau d6 tha vao bé nudi. Bé nuéi moi tha céd phai
duogc cach ly it nhit 3 ngay, néu ca khong co cac
b1eu hién bénh thi md van dé nude tir bé nuoi két
ndi vao hé thong loc sinh hoc.

Bang 1. Ngay tha ¢4 va ¢& ca wée tinh trong cac bé nudi khi bat diu theo ddi cac chi tiéu thi nghiém

Cic thong s ciia thi nghiém Bé nudi 1 Bé nubi 2 Bé nudi 3 Bé nubi 4
S6 luong cé tha (con) 728 870 830 718
Khdi lugng ban dau (g/con) 11,0 31,6 75,5 110,4
Thoi gian nudi trong img (ngay nudi thir...) 1 30 60 90
S6 ngay nudi thyc té (dén khi thu hoach) 120 90 60 30
Téng ngay nudi (dat khéi lwong thu hoach) 120 120 120 120

Ghi chii: S6 lwong cd tha ban dau ciia 4 bé la 1.000 con/m?. S6 lwong cd tha trong Bang 1 la s6 lwong cd con lai

khi bdt dau thiee hién theo doi cdc chi tiéu ca thi nghiém.

Béo tai tugng (Pistia stratiotes) thi nghi¢ém dugc
chon la loai ty nhién va thu thap tr cac ving ven ndi
6 thanh phé Can Tho. Béo tai tugng dwoc chon 1am
gidng 1a nhimg cay phat trién khoe manh, khong bi
sau bénh. Beo tai trong duogc tha trong hé théng thi
nghiém 2 ngay trudc khi thi nghiém cho quen dan
véi didu kién trén bé nhé. Bé béo duge dat bén ngoai
troi dé co du anh sang cho qua trinh sinh trué'ng va
phat trién. Dinh ky thu hoach béo gla (5 ngay/lan) dé
giam mat do khi béo phat trién day dién tich bé thi
nghiém va duy tri sy phat trién lién tuc ciia béo trong
hé théng thi nghiém.

2.2. Cham séc va quan ly c4 nudi trong RAS

Ca duoc cho an 2 1an/ngay vao budi sang (8h)
va budi t6i (18h) bang thuc an cong nghiép 41%
protein (NAFA N41L-d6 4m 11%) véi cac kich c&
thirc an phu hop cho ¢& ca & cac bé nuéi. Khi cho
an, quan sat hoat dong bit mdi cua ca. Ca duge cho
an dén khi hoat dong bat moi cua ca giam, ca xudng
day thi ngung cho an va xac dinh lugng thirc an st
dung. Pinh ky bo sung NaHCO, dé duy tri pH trong
khoang 7,5-8,5.

Hang ngay suc rira gla thé hat trong bé lang, xa
hét can trong bé lang va cép nu’oc bu lai cac bé nudi
va bé chura. Ti 16 x4 thai va cép bu nudc hang ngay
khoang 8-10% thé tich nudc bé nuéi. Luu lugng nudc
tuan hoan trong RAS ¢ toc do 10-15 L/pht.

2.3. Chi tiéu theo doi

Khi RAS ¢6 di1 4 Itra ¢4 thi bit dau theo ddi céac
chi ti€u cta thi nghiém. Céc chi tiéu theo doi:

- Theo doi tang trudng, ti 1€ séng cua ca; FCR,
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luong nude sir dung. Mau ca duge thu 15 ngay/lan.
Ca duoc thu ngau nhién 30 con/bé nuoi dé can khoi
luwong va do chiéu dai. Luong thtrc an cho an, luong
nudc thay hodc cép bo sung do xa cin va luong ca
chét duogc ghi nhan lai hang ngay trong qua trinh
cham soc ca.

- Theo ddi lwong chit thai binh quin hang ngay
ctia ¢4 trong hé thong nudi, kha ning xir 1y chat thai
cua mo hinh nuoi.

+ Céc chi ti€u moi truong: pH, nhiét do, DO,
COD, CO,, do kiém, TAN, NO,-N, NO,-N, TSS,
PO,*-P, TN, TP dugc theo doi trong 10 ngay lién tiép.
Céc diém thu mau: Bé lang (dau ra cia 4 bé nudi), bé
loc sinh hoc (d4u vao cuia bé béo), dau ra ctia bé béo.

+ Phén c4 dugc thu hang ngdy tai bé ling va van
x4 cin ctia 4 bé nudi, sau do trit lanh dé phan tich mau.

+ Khbi lugng béo ting 1én sau 10 ngay thi
nghiém dugc thu tai bé beéo.

Céc chi tiéu chat luong nudc, mau phan ca, thirc
an va béo dugc thu va phan tich theo APHA & cs.
(1995). Mau bun day, thirc in c4 va mau cé sir dung
phuong phap Kjeldahl sau d6 xac dinh TN va TP bang
phuong phép Indo-phenol blue va Molypden blue.
Do 4m bun day, thirc dn ¢4 va mau ca: sy & nhiét do
105°C dén khi dat khéi luong khong doi.

2.4. Cong thirc tinh todn

- Ti 18 séng (%) = (sb cé thé cudi/sd ca thé dau)
*100

- FCR= tong khdi luong thirc an sir dung/khbi
luong cé tang trong
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- Phuong phap xac dinh tang truéng cia ca
Tang trong: W =W - W,
Téc d6 ting truong tuong ddi (%/ngay):
SGRW =100 x (InW — InW )/t
Trong d6: W, 1a khoi luong ca ¢ thoi diem t;
W,: khoi luong ca ¢ thoi di€ém dau, t 1a thoi gian thi
nghiém
- Sy phén hoa sinp trgfyng khéi lugng cua ca
dugc danh gia qua hé so bién thién (CV-Coefficient
of Variantion)
CV (%) = [P0 1éch chuan (SD)/Khdi luong
trung binh]*100
- Luong nudc san xuat:
Luong nudc san xuit (m3/kg)=V
Tang trong
Trong do: V
+ thé tich nudc bo sung

nudc st dung’

= thé tich nudc trong RAS

nudce sir dung

- Thirc an thira (vién ndi trén mat nude) duge
thu sau khi c4 ngimg an, sau d6 mang sdy kho dén
khdi lugng khong do6i va can khdi lugng. Luong thirc
an thtra duoc tinh theo cong thuirc:

Luogng thtrc an thtra (g)

_ lwong thirc an kho thu dwoc

1 — d6 4m cuda thic an

- Luong thai chat rdn mdi ngay:

Lu:Q”ng chat thai réq= lggng phan thu tir ong xa
cua 4 bé nu6i+lu’ong’chét ran lang ¢ beé lang + TSS
* thé tich nude hé thong nudi

- Luong chit thai hoa tan mdi ngay:

Luong chat thai hoa tan=TN_, . * V.
FTING " Viie T TNV,

bé ling bé nudi+bé ling

bé loc bé béo bé beo+bé chira
- Luong chat thai (N) ra méi truong hang ngay:
Luogng chét th:'Zli (N) ra moi tr}J:(‘mg hang ngay =
lugng phan thu tir ong xa cua 4 bé nuodi+lugng chat

< < 5 A1 *
ran lang 0 bé lang + TNbé ling (nuée thai mdi ngay-V phan)
- Hiéu qua xtr ly chat thai
Hiéu qua xtr 1y cta bé loc (%)
lwong chit thai & bé nudi - lwong chit thai & bé loc

lwong chit thai & bé nuodi
x 100
Hiéu qua xtr 1y ctia bé béo (%)
lwong chit thai & bé loc — lwong chit thai & bé béo

lwgng chat thai & bé loc
x 100

2.5. Phuong phap xir Iy s6 liéu

S4 lidu cua thi nghiém du(,)r‘c tinh todn gia tri
trung binh, ¢ 1éch chuan bang phan mém Microsoft
Excel 2016.

3. Két qua va thao luin

3.1. Cac yéu t6 mdi truong

Céc yéu t6 moéi trudng cua bé nudi, bé loc sinh
hQF, bé beo duoc theo ddi trong 10 ngay lién tuc dugc
the hién trong Bang 2.

Bang 2. Cac chi tiéu méi trudng cia cac bé

trong 10 ngay lién tuc

Chi tiéu Bé nudi Bé loc Bé béo
Nhiétdo (°C)  28,0£1,00 28,1£1,10 28,7+1,19
pH 7,46+0,07  7,8540,06 7,67+0,05
DO (mg/L)  2,38+0,11  4,80£0,20 3,18+0,20
CO,(mg/l)  32,64876 26,5528 26,5:491
COD (mg/L)  222+1,73  21,542,84 21,4+2,13
TAN (mg/L)  3,14£0,90 2,97+0,83 3,01+0,93
NO, (mg/L)  0,58+0,08 0,43+0,11  0,46+0,09
NO(mg/L) 14,1474 16,6+7,97 13,7+5,05
PO (mg/l)  154+544 144329 13,7+2,75
1(?3;2?303&) 103,2430,62 98,6+29.27 100,1431,7
TSS (mg/L)  16,0049,63 10,80+3,66 8,20+3,06

Ghz; chii: 86 liéu trong bang la trung binh va dg
léch chuan.

Két qua cho thdy nhiét do dao dong tir 28-
28,7°C. Gia tri pH trung binh dugc ghi nhan tai cac
bé dao dong tur 7,46-7,85. B9 kiém trong hé théng
dao dong tir 98,6-103,2 mg CaCO,/L, do kiém & bé
nuoi gé gia t;i cao qhﬁt (1’03,2i30,6 mg CaCO,/L) va
do kiem ¢ be loc thap nhat (98,6+29,3 mg CaCO,/L).
Theo Masser & cs. (1999) yéu cau pH cho RAS Ia
7-8 va do kiém tir 50 dén 100 mg CaCO,/L, pH tu
7,0 dén 9,0 toi uu cho qua trinh nitrate hoa (Haug &
McCarty, 1972; Chen & cs., 2006), pH tbi wu cho
Nitrosomonas spp. nam trong khoang tir 7,2 dén 7,8
(Loveless & Painter, 1968; Antoniou & cs., 1990)
va tir 7,2 d&én 8,2 ddi v6i Nitrobacter spp. thi pH va
d6 kiém cua nghién ciru nay nam trong khoang thich
hop cho cé4 phat trién.

DO cao nhat ¢ bé loc véi gia tri trung binh
4,8+0,2 mg/L va thap nhat & bé nudi véi gia tri
2,3840,1 mg/L. Theo Water Pollution Control
Federation (1983), duy tri DO trong bé loc cia RAS
cao hon 4 mg/L 1a c6 thé dam bao an toan cho loc
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sinh hoc hoat dong. DO do dugc & bé nuoi thép hon
s0 voi yéu cau. Tuy nhién céc loai ¢4 tré nodi chung
déu c6 tinh chiu dyng cao v6i nhitng noi c6 DO thip,
chi can da ¢4 c6 46 Am nhét dinh c6 thé séng trén can
dugc vai ngay vi co thé ca tré ¢6 co quan hd hap phu
goi 1a “hoa khé” gitip ca hd hip dwgc nho khi troi
(Ngo, 2007; D6 & Nguyén, 2010).

Bang 2 cling cho théiy,v cac yéu td TAN, NO,-N,
NO,-N, PO*-P, TSS ¢ bé nuéi‘ dugc theo doi lién
tuc 10 ngay co6 gia tri trung binh lan luot 1a 3,1440,90
mg/L, 0,58+0,08 mg/L, 14,1+4,74 mg/L, 15,445,44
mg/L, 16,00+9,63 mg/L. So v&i két qua ciia Nguyén
va cong su (Nguyén & cs., 2018, 2019) thi cac yéu
t6 nhu TAN va NO,-N déu dao dong trong khoang

2

trung binh cua 2 nghién ctru nay. NO,-N duoc quan
Iy 6n dinh hon, dao dong trong khoang 14,1+4,74
mg/L, khong tang qua cao nhu ¢ cac thi nghiém 1 va
2 do da tinh toan dugc lugng béo tai tugng st dung
hi¢u qua NO,-N trong RAS tir cac két qua nghién ctru
ciia Nguyén va cong su (Nguyén & cs., 2021, 2022).
Nhin chung, cac chi tiéu nim trong khoang thich hop
cho ca tré vang sinh sdng va ting truong.

3.2. Hi¢u qua xir Iy chit thai ciia RAS

Ham lugng TSS, COD, PO,* giam déan qua
céc bé cu thé nhu sau: Lugng nudc qua bé loc giam
32,5% luong TSS, 3,44% lugng COD, 6,45% lugong
PO, (Bang 3).

Bing 3. Nong dd chit thii trong h¢ thong nudi khi cung cip 1kg thire in mdi ngay
va hiéu qua xir Iy chét thai

Chi titu BE nubi Pau vio ciiabé beo  Higu qué xir Iy Pau ra Higu qué xir Iy

(Bé lgc) ctia bé lgc (%) ciia bé béo ciia bé béo (%)
TSS (mg/L) 6,53 4,41 32,50 3,35 24,07
COD (mg/L) 9,07 8,76 3,44 8,73 0,38
NO," (mg/L) 5,77 6,77 - 5,58 17,55
PO,* (mg/L) 6,30 5,89 6,45 5,57 5,37
TN (mg/L) 12,11 13,39 - 11,80 11,85

Nbng do TN trong hé thong thi nghiém ting theo
ngay do lugng thirc dn cung cap ting, luong chét thai
tang trong khi lugng nude thay trong hé thong & mirc
thap. Ham luong NO,-N tang khi qua bé loc do ham
luong TAN, NO,-N da dugc chuyén thanh NO,-N
nho vi khuan chuyén hda dam trong bé loc (Ko nneke
& cs., 2005; de la Torre & cs., 2008; Junier & cs.,
2010). Ngoéi ra, h:élm luong PO 43"-P giam lién tuc
khi qua bé loc va bé béo 1a do sy hap thu ctia béo va
céc nhom vi sinh vat, dong thoi 16p bun thai co chira
nhiéu acid hiru co ciing hip thu PO . -P hay Ca*" trong
hé thdng (do bon voi bd sung kiém) ciing dé hap thu
manh cic mudi orthophosphate hoa tan trong nudc
(Boyd, 1990; Naylor & cs., 2003).

Bang 3 ciing cho thiy binh quan mdi ngay bé béo
tai trgng c6 kha nang lam giam 24,07% TSS, 0,38%
COD, 17,55 % NO,-N, 5,37% I”Oj'-P, 11,85% TN.
Két qua nay cling phu hop véi két qua cia thi nghiém
xéc dinh dién tich béo tai tugng ctia Nguyén va cong
su (Nguyén & cs., 2022) (béo tai twrong c6 kha ning
lam giam 45,34% COD, 57,57% NO,-N, 35,10%
PO, *-P va 57,15% TN sau 10 ngay thi nghi¢m). Nhur
vay, c6 thé danh gia dugc bé béo da loai bo duge mot

116

lwong vat chat dang ké, gitip duy tri va on dinh chat
luong nude trong hé thong.

Tu cac két qua thu dugc cua thi nghiém, c6 thé
tinh toan duoc rang véi 1 kg thirc in duoc cap vao hé
thong (tinh trén vat cht kho) thi ngoai lugng dam (N)
duoc ca hép thu va lugng dam that thoat (khong tinh
duogc chinh xéc trong thi nghiém nay), lugng dam bai
tiét & dang hoa tan 12 21,19 g N (chiém 40,6%), dang
khong hoa tan 12 10,32 g N (chiém 19,78%), lwong
dam hoa tan duoc béo hip thu 0,26 g N (chiém 0,49%)
khi di qua bé béo (Bang 4). Qua d6 cho thay, bé ling
va béo da xtr Iy hon 13% ham luong dam mdi ngay
trong hé thong khi cung cp 1kg thirc an.

Béng 4 ciing cho thay lugng chét thai hoa tan c6
chtra nito trong RAS 1a kha cao, chiém 40,60% so v&i
tong lugng thirc an cung cip cho ca. Cac chét co chira
nito & dang hoa tan trong RAS bao gom céc chat hiru
co ¢6 chira nito Yél céc chat vo co & dang NH,, NH ;,
I\{Oz' vaNO,". Kétqua I}ghién cuu 6 Bang 4 cho thay
nong do TAN trong bé nuoi 1a kha cao (3,14+0,90
mg/L) nhung di giam khi sang bé loc (2,97+0,83
mg/L). Nong doNO,;-N¢& bénudila 14, 14,74 mg/L
va tang l1én ¢ bé loc (16,6£7,97 mg/L). Biéu nay cho



Tap chi Khoa hoc Pai hoc Déng Thap, Tap 14, S6 2, 2025, 111-120

thdy rang, hé thng loc sinh hoc da gop phan xur ly
va duy tri t6t nong do cac chit thai hoa tan co chira
nito trong RAS, mic di nong dd TAN con kha cao,
tuy nhién so voi khuyén cao vé nong d6 giéi han
(C,,;) cua cac chat thai trong RAS cua céc tac gia
Eding & van Weerd (1999), nong do TA‘Nlimit cuaca
tré phi la bé hon 8 g/m* (6 pH=7) thi nong d6 TAN
trong nghién ctru ndy con nam trong khoang chiu

dung ddi v6i ca tré nudi. Két qua nghién ctru ciing
cho thay rang cac thong s thiét ké cua bé ling, bé
loc sinh hoc va bé béo dé xur ly chét thai cua ca tré
vang nudi trong RAS 1a phu hop. Cac bé ling, loc
va bé béo trong RAS c6 kha ning xur 1y tot cac chét
thai ran va chat thai hoa tan trong hé théng nudi, gitip
duy tri va 6n dinh chat lugng nudc cho cé tré vang
tang truong tot trong RAS.

Biang 4. Lwong dam (N) thai ra tir 1kg thirc in (tinh trén vét chit khé) dwoc cung cAp mdi ngay

Khdi lwong khd (g) TN (g) Til€ TN so voi thire dn (%)
Luong thirc n cung cip 1.000 52,20 100
Luong phan thai 66,94 6,89 13,19
Luong TSS 33,42 3,44 6,58
Téng lugng chat thai ran 100,4 10,32 19,78
Téng lugng chat thai hoa tan - 21,19 40,60
Lugng béo tang 11,46 0,26 0,49

3.3. Tang trudéng cuiia ca tré vang trong RAS

3.3.1. Khéi lwong va toc do tang trucng tiwong
doi cua cd tré nudi trong RAS

Ca tré dugc nudi trong RAS véi cd ca gidng
11,04 g/con & mat do 1.000 con/m* dat khéi luong
30,01 g/con, 62,66 g/con, 105,00 g/con, 143,65 g/con
1an luot sau 30 ngay, 60 ngay, 90 ngay, 120 ngay nudi,
toc do tang truong twong déi lan luot 14 3,15%/ngay,
2,17%/ngay, 1,81%/ngay, 1,06%/ngay. Ca ¢ giai
doan phat trién (ngay tudi) nho c6 toc d6 ting truong
nhanh hon ¢4 16n. Tc d6 ting truong & giai doan 30
ngay dau sau khi tha nudi cao nhét dat 3,15%/ngay
va tbc do ting truong thap nhit trong giai doan nudi
tr 90-120 ngay 1a 1,06%/ngay (Bang 5).
Biang 5. Khéi lwong va toc df ting truong ciia ca tré

vang trong RAS theo thdi gian nudi

Khéilgng ca 10¢ 40 ting
Thaoi gian nudi ong trudéng tuong

lwong c4 ban dau 1a 4-7 g/con va theo Yakubu & cs.
(2014) ca tré phi (Clarias gariepinus) nudi trong RAS
trong 16 tudn co mc ting trong trung binh cao nhat 1a
173,78+14,30 g thi tang trudng cua ca tré vang trong
RAS 6 thi nghiém nay 1a kha Iy tuéng, khéi lwong ca
dao dong tir 140-160 g trong 120 ngay nudi (Hinh 2).

Khédi lrong () y = 1.2397x - 3.4465

180 R =0.9697
160 !
140 °
120 o :
100 g
80 . ®
60 .8
-
40 oy :
20 o B
o P
20 0 15 30 45 60 75 90 105 120 135

Ngay nudi

Hinh 2. Ting truwéng khoi lwong (g) ciia ca tré vang

trong RAS theo thoi gian

3.3.2. Ti 1é song, nang sudt va hé so chuyén héa
thiee an (FCR) cua ca tré vang nuoi trong RAS

Két qua thi nghiém cho thiy, ca tré vang duoc

(g/con) abi (Y/ngay)
Bét dau tha nudi 11,04 -
Ngay thtr 30 30,01 3,15
Ngay thtr 60 62,66 2,17
Ngay thir 90 105,00 1,81
Ngay thir 120 143,65 1,06

Tir s6 lidu (Bang 5), phuong trinh du doan khoi
lugng ca (y, tinh bang g) theo thoi gian nudi (x, tinh
bing sb6 ngay nudi) duge xac dinh va trinh bay &
Hinh 2. Theo Pham (2014), c4 tré nudi trong ao dét
sau 150 ngay nudi dat 129,53+17,22 g/con véi khdi

nuoi trong RAS véi mat do 1.000 con/m® dat ti 1€
song 73,74-88,30% sau 120 ngay nudi, ning suét
dat 100,7-141,8 kg/m*® véi FCR 1,02-1,29. (Bang
6). Bang 6 ciing cho thiy, khéi luong c4 thu hoach
sau 120 ngay nudi dat 141,0-157,8 g/con. So voi
cac két qua nudi ca tré vang ciia cac tac gia khac
(Kwei Lin, 1990; Coniza & cs., 2003; Pham, 2014)
thi nuoi ca tré vang trong RAS tang trudng nhanh
hon so v&i nudi & ao dat va trong 1dong. Theo Kwei
Lin (1990) sau 5 thang nuéi khéi luong cé tré vang
dat tr 96-130 g/con. Trong nghién ctru cia Pham
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(2014) thi khi nudi ¢ ao dat sau 150 ngay ca dat
140,6 g/con; Coniza & cs. (2003) tha nuoi tré vang
trong 10ng v&i mat d6 10 con/m?, sau 120 ngay cho
an thure an 34% dam, nang suét chi dat 0,71 kg/m>.

Diéu nay cho thiy rang cac thong sé vé mat do nudi
va s6 1an cho an duoc x4c dinh & hai nghién clru cua
Nguyén va cs. (2018, 2019) Ia phi hop véi diéu kién
cua mod hinh nu6i hién tai.

Bang 6. Khoi luwong, ti 1¢ sdng, niing suit va FCR ciia ¢4 nudi trong RAS

Cac chi tiéu theo doi

Bé nuoi 1

Bé nuoi 2 Bé nuéi 3 Bé nudi 4

S6 lwong cé tha (con) 728

Khdi lugng ban déu (g/con) 11,0
Téng ngay nudi (dat khdi lugng thu hoach) 120

Khdi Iugng thu hoach (g/con) 157,8
Ti 1& séng (%) 73,74
Ning suit (kg/m?) 100,7
FCR 1,10

870 830 718

31,6 75,5 110,4
120 120 120

147 4 141,0 152,0
88,30 84,20 84,30
141,8 119,3 113,8
1,02 1,29 1,17

3.3.3. Hiéu qua s dung nuoc
Bang 7. Luong nuéc sir dung trung binh dé sian xuit
ra 1 kg ca tré thwong pham trong mét chu ky nuéi

(120 ngay)
120 ngay nudi
Luong nude hé thdng nudi (m?) 52
Luong nudc bd sung thay thé (m°) 90,4
Luong nudc st dung (m’/kg ca) 0,20

Két qua nghién ctru cho thy sau 120 ngay nuéi,
lugng nudce sir dung cho toan hé thng 1a 95,6 m?
cho 4 dot thu hoach (Bang 7). Qua do6, dé san xuét
ra 1 kg ca thuong pham cin st dung 0,20 m® nudc.
So véi mo hinh nudi truyén théng trong ao dat cia
Coniza & cs. (2008), ca tré vang dugc nudi voi mat
d6 10 con/m?, sau 120 ngay nudi dat ning suit 770
kg/1.000 m2. Trong 2 thang dau thay 30-50% nudc/
tuan, tr thang thir 3 dén khi thu hoach thay 50-70%
nude 2 lan/tuan. Nhu vay c6 thé tinh duoc luong nude
can dé san xut ra 1kg ca tré vang khi nudi trong ao
d4t 1a rat cao, dao dong tir 15,78-23,09 m® nude. Tir
d6 cho thay, mé hinh nudi ca tré vang trong RAS c6
kha ning tiét kiém nudc rat cao, phu hop véi tinh
trang bién doi khi hdu va xdm nhip min dang xay
ra, can tiét kiém nuéc trong NTTS & khu vuc Dong
bang song Ciru Long hién nay.

4. Két luan

C4 tré vang nudi trong RAS dat khéi luong
141,0-157,8 g/con, ti 1€ séng 73,74-88,30%, nang
suat dat 100,7-141,8 kg/m® va FCR 1a 1,02-1,29 sau
120 ngay nudi.

Khéi luong (y) cua ca theo ngay nudi (x) duoc
thé hién bang phuong trinh y = 1,2397x — 3,4465 (R?=
0,9697) vdi toe do tang truong tuong ddi 2,05%/ngay.
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B¢ loc sinh hoc xt Iy duoc 32,50% luong TSS,
3,42% luong COD, 6,49% lugng PO 43' va bé béo xur
1y duogc 24,07% lugng TSS, 0,37% luong COD, 17,55
% lugng NO,, 5,34% luong PO,*, 12,82% lugng TN
cta hé thong nuoi.

Luong nudce st dung dé san xuét 1 kg ¢4 tré vang
trong RAS 1a 0,2 m® nuéec.

Quy trinh nudi ca tré vang trong RAS c6 thé
dugc tng dung ¢ quy moé nong ho nhé trong cac khu
vuc d6 thi. Dya trén cac thong s6 co s¢ di c6 duoc,
6 thé tinh toan dé xay dung RAS nuoi ca tré vang
két hop xur 1y chat thai & cac quy mo trang trai.

Léi cam on: Nghién ctru ndy dugc hd tro boi
dé tai ma s6 SPD2024.01.22.
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