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ABSTRACT

"Study on the variation in the water quality regarding to the recirculating
aquaculture system on snakehead fish (Channa striata)" was arranged by 2
treatments, 3 replications. Treatment 1, the fish was fed in a recirculating
culture system and the treatment 2, the fish was fed in composite tank.
Density fingerling is 40 ind.100L. The experiment was conducted for 10
weeks. The results indicated that temperature, alkalinity, pH, TAN, NO2-,
NO3- and TSS, in both treatments are within the suitable range for the
growth of snakehead. SGRW and FCR in treatment 1 were higher than
treatment 2 and difference was statistically significant (P <0.05).

TOM TAT

“Khao sat bién dong chat heong nwéc trong hé thong tuan hoan nudi ca
Léc” dwoc bé tri bsi 2 NT, 3 lan lap lai. NT 1, cd dwoc nubi trong hé thong
tuan hoan, thé tich cua hé thong la 260 lit va NT 2, cd dwoc nudi bang bé
composite ¢ thé tich 100 lit. Mdr d@é c& tha nudi 40 con/100L. Thi nghiém
dwoc thuc hién trong 10 tudn. Két qud nghién cizu cho thdy cac thdng so:
nhiét dg, d¢ kiém, pH, TAN, NO2-, NO3-, TSS, trong cd 02 NT d@éu nam
trong khodng thich hop cho sinh trueng cia ca Léc. Téang trwong va hé sé
tiéu ton thire dn ciia ¢a ¢ NT 1 cao hon NT 2 va sy khac biét nay ¢6 y nghia

thong ké (P<0,05).

1. GIOI THIEU

Ca Loc dong (Channa striata) 1a loai cd nudc
ngot co6 kich thudc I6n, thit ngon va sinh trudéng
nhanh. Trong nhig nim gan day, ca Loc 1a mot
trong nhitng ddi tugng nudi phat trién nhanh &
ving Pong bing séng Ciru Long. Dic biét, doi
véi tinh An Giang, ca Loc dugc chon 1a mot trong
nhitng ddi twong nam trong chinh sach thuc day
chudi gié tri san pham thay san.

Hién nay, ca Loc c6 thé duoc nudi trong ao, be,
trén bé 16t bat, véo va mang lai hiéu qua kinh té
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cao. Trong nudi ca Loc, ngudi nudi thuong ap
dung bién phap thay nudc dé loai chat thai ra khoi
hé théng nudi. Nhung cach thay nuéc nay sé& gay
ra nhiéu nguy co: viéc thai bo chét thai khong
duoc quan ly va kiém soat chit ché, trong diéu
kién co s& ha ting cua ving nudi khong dugc quy
hoach va dam bao, chat thai tir vang nudi nay s&
theo ngudn nudéce cap, di vao cac ving nudi khac.
Dé giai quyét van dé bao vé moi truong, han ché
tac dong dén hé sinh thai, can phai tién hanh
nghién ciru xtr ly chat thai. C6 nhu vay, méi tao ra
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dugc md hinh nudi bén viing va than thién voi
moi trudng.

Hién nay, cac nudc phat trién da (ng dung rat
thanh cong hé théng nudi tuan hoan trong san xuat
tham canh trén cac doi tuong ca nudc ngot va cé
bién (Martins va cs., 2010; Emmanuelle Roque
d’orbcastel, Jean-Paul Blancheton, Alain Belaud,
2009). Hé théng nay c6 nhitng wu diém la: (i) quy
trinh san xuét dua hoan toan vao nhém vi sinh vat
tu nhién nén khong st dung héa chat, khang sinh
vi vy san pham dat tiéu chuin vé sinh an toan
thuc pham thay san, (ii) han ché duoc dich bénh,
(iii) khong thay nudc nén khéng gay 6 nhiém moi
truong, (iv) lugng nudc sir dung trén mét don vi
san pham thap.

DPé cd thé tng dung hé théng tuan hoan nudc
trong nudi c6 Léc tham canh, viéc “Khao sat bién
dong chét lugng nuoc trong hé théng tuin hoan
nudi c& L6c (Channa striata)” can duoc nghién
ctru xac dinh.

2. PHUONG PHAP NGHIEN CUU

2.1 Mdu nghién ciru

2.1.1 Nguon ca thi nghiém, thize dn:

Cé Loc dung thi nghiém cd kich c& trung binh 6,8

+ 0,03 g/con duwoc mua tir cac trai gidng. Ca thi

nghiém khi mua vé s& dugc nuéi dudng trong bé

composite va tap cho &n thirc an cong nghiép, sau

d6 méi tién hanh dua vao thi nghiém. C4 b tri thi

nghiém dugc chon kich ¢& déng déu, khoe manh,

khong c6 dau hiéu bénh ly.

Thirc an dugc sir dung: thirc an vién c¢6 ham luong

dam 40% ghi trén bao bi.

2.1.2 Nguon nuéc dung cho thi nghiém: Sir dung
ngudn nudc may sau khi khir chlorine.

2.2 Thiét ké nghién citu

2.2.1 B6 tri thi nghiém:

Ca duoc bd tri véi mat do 40 con/100 L, thi

nghiém c6 2 NT (NT), mdi NT dugc lap lai ba

lan.

NT 1: Nudi trong 3 hé thdng tuan hoan doc lap

(260 L/hé théng). NT 2: Nubi trong 3 bé

composite (100 L/bé).

Ché 6 cho in: Mdi ngay c& duoc cho an 3 1an

(6h; 12h va 18h), cho an theo nhu cau. Ché do

thay nudc dbi véi NT 2 theo bang 1:

Bing 1. Ché dd thay nwéc ciia NT 2 (c6 xiphon day loai chét thai)

Theoi gian (tuan) TAan suét thay nwéc Luong nuéc thay doi

Tuan 1 - tuan 4

Tuan 5 - tuan 11

2-3 ngay/lan 70%

2 ngay/lan 80-90%

2.2.2 Cac chi tiéu theo doi
Céc yéu to chat livong mieéce trong thi nghiém nudi ca Loc

Thu mdu: mau nuéc dugc thu dinh ky 1 1an/tuan dé phan tich cac chi tiéu: pH, do kiém, TN, TSS, TAN,
NO2", NOs". Nhiét do nudc duoc kiém tra ngay 2 lan (7h va 15h).

Biang 2. Phwong phap phan tich miu

STT Chitiéu Phwong phap phan tich Nguén tham khao
1 Nhiét 4o May do dién cuc YSI.556 (USA)
2 pH May do dién cuc YSI.556 (USA)
3 N-NH4* Indo-phenol blue Arnol E Greenberg, Lenore S.
Clesceri, Andrew D. Eaton., 1995
4 N-NO Salicylate Salicylate
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TN Cong pha mau Persulfate, Salicylate APHA et al, 1998
6  TSS Loc mau qua gidy loc Aol et al, 1995

NT 2 lay mau nudc trudce khi thay nudc

Cac chi tiéu theo dbi vé ty Ié song va tang trueong

Ti 16 séng SR (%)= (s6 c& ngay thu mau/sé ca tha) x 100

Téc do tang truong twong ddi (%/ngay) SGRw = 100 x (InWs — InW;)/t

Trong d6: t (thoi gian thi nghiém); Wi, (khéi lwong dau); Wr: (khoi lirong cuoi).

Téng khéi lwong thirc 3n dn vao
Hé s8 thirc n FCR = ——0. ong (8

Khoi lwong ca tang trong (g)

2.2.3 Cong cu nghién ciu bé ling 30 Iit, bé chira 60 lit. Tong thé tich cua hé
Bé composite loai 100 lit: 03 hé (NT 2) thc?hg la 260 lit. Gia thé loc dugc dung 'Erong hé
thong la Kaldnes c6 SSA = 800 m?/m?. Tong dién
tich bé mit gia thé loc (SA) cua hé thng loc la
28,8 m2,

Hé théng loc tuan hoan chuyén dong bao gém: bé
nudi 100 lit, bé loc sinh hoc 70 lit (c6 suc khi) va

-

Hinh 1. Gia thé sir dung trong thi nghiém
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Hinh 2. Hé théng loc gia thé chuyén dong duing trong thi nghiém
(1.Bé nudi; 2: Bé ldng; 3: Bé chira; 4: Bé loc sinh hoc)

3.1.1 Nhiét do :

2.3 Phan tich sé ligu

Phan mém Excel va SPSS v& db thj va phan tich
s liéu.

3. Két qua vathao luan

3.1 Bién dgng cac yéu té moi trwong

Nhiét do budi stng & cac NT dao dong tir
28,7+0,02-28,7+0,1 °C. Nhiét do budi chiéu dao
dong tr 29,5+0,2-29,5+0,3 °C (Bang 3). Chénh
léch nhiét d6 giira budi sang va budi chiéu khdng
I6n (khoang 1 °C)

Béng 3. Nhiét d¢ trung binh ctia cac NT

Nhiét @ °C NT 1 NT 2
Sang 28,7+0,2 28,7+0,1
Chidu 29,5+0,2 29,5+0,3

Két qua nghién cau coa Pillay (1990) cho rang,
nhiét do thich hop cho ca Léc tir 25-35 °C va ca
L6c chiu dung dugc nhiét do tir 15-40 °C. Nhu
vay, nhiét do cua cdc NT trong qua trinh thi
nghiém nam trong khoang thich hop cho sinh
trudng cua cé Léc.

3.1.2 D¢ kiem

Hinh 3 trinh bay d6 kiém trung binh cua cac NT 1
va NT 2. O ca 2 NT d6 kiém c6 xu huéng giam
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dan, dén dot 7 ham luong kiém giam con 60,8
mg/L & NT 1 va 67,1 mg/L ¢ NT 2, muc thip
nhét. Sau d6 duoc bén bd sung bicachonate natri
(NaHCO3) vao hé théng, nén dot 8 d6 kiém cua ca
2 NT da dugc nang 1€n, sau d6 giit mic dao dong
& ngudng trén 60 mg/L cho t6i cudi dot. Nguyén
nhan 1a do vi khuan chuyén hoa dam cua hé thong
hoat dong tét nén da lam giam do kiém trong
nuéc, con & NT 2 vi khuan chuyén hoéa dam it
hoat dong nén khong lam giam do kiém qué thap.
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Hinh 3. Bién dong dé kiém ciia cac NT

Theo Boyd (1990), ham luong kiém I6n hon 20 thi ham lwong kiém & nghién ctu nay nam trong
mg CaCOs/L Ia thich hgp cho ao nuéi nudc ngot khoang thich hop cho c4 sinh truéng va phat trién.
gilp ?Sn dinh pH va tang luong khoang va theo 313 pH

khuyeén céo cua Masser P. M, J. Rakocy, va T. M.
Losordo (1992) d6 kiém téng cong trong hé thng
tudn hoan nén dao dong tir 50 -100 mg CaCOs/L

Gié tri pH ciia 2 NT dao dong tir 7,4 — 8,3 (NT 1),
7,5-8,3 (NT 2). pH c6 khuynh huéng giam déan
qua cac dot thu mau (Hinh 4).

8.4 - ANT1 BNT2
8.2 -

8
7.8 ~
7.6 -
7.4
7.2 A

7

o)
R — B

dot
Hinh 4: Bién dong pH ciia cac NT

So sénh véi két qua nghién ciru cua Nguyén Pang  qua bién dong pH cua cac bé nudi hoan toan thuan
Khoa (2012), khi nudi c& 16c trong hé thong tuan  loi cho sinh truong cia cé.

hoan, pH bién dong tir 6,4 — 8,6 thi két QUi CY3 314 Téng dam ammonia (TAN)

nghién cau nay la hoan toan phu hop. O NT 1, vi
trong qua trinh hoat dong cua hé théng loc, vi
khuan nitrate hoa str dung HCO3 ciia hé thng. Do
do, pH ctia hé thong ¢6 khuynh hudng giam. NT
2, pH dot 1 dat gia tri 8,3, do nu6c cip ban dau cé
bo sung NaHCOs. Theo Courtenay va James
(2004), ca Loc c6 thé song trong khoang pH thap
4-5 va khoang thich hop la 6,5-8,5. Nhu vay két

Két qua nghién ciu cho thdy ham lugng TAN cia
ca 02 NT c6 khuynh hudéng gia tang theo thoi gian
nudi, ting nhanh bat dau tir tuan thir 5, do anh
huéng cua thire dn cho c4 va su bai tiét cua cé
taing dan (Hinh 5). Ham luong trung binh TAN
cia NT 1 dao d@ong tr 0,01 — 2,54 mg/L , NT 2
dao dong tur 0,05 — 5,04 mg/L.
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Hinh 5. Bién dong TAN ciia cac NT

Ham luong TAN trong hé thdng nudi tuin hoan
thdp hon so véi hé thdng nudi trong bé c6 thay
nude, diéu nay cho thdy chinh hoat dong cua vi
khuan Nitrosomonas trong hé thong loc da 1am 6n
dinh ham luwong TAN.

Ham luong TAN cua NT 1 trong nghién clru nay
thap hon so véi két qua bao céo cia Nguyén Thi
Héng Nho (2012), khi nudi c4 tra trong hé théng
tuan hoan, ham luong TAN dao dong tr 0,01 —
4,15 mg/L. Piéu nay cho thiy, hoat dong cia vi

ONT1

BNT2

1 2 3 45 6 7 8 9

khudn chuyén hoa dam trong hé thong tudn hoan
cua thi nghiém hoat dong rat tot. O NT 2, v6i ham
lugng TAN dao dong 0,5-5,04 mg/L, tuong
duong vai két qua cong bd ciia Lam My Lan va ¢s
(2009), ham lugng TAN trong bé nudi dao dong
tur 0,25-5,2 mg/L .

3.1.5 DPgm nitrite (N-NO2)

Ham luong nitrite cia cac NT dao dong tir 0,01-
0,27 mg/L. Trung binh & NT 1 1a 0,06+0,02 mg/L,
NT 2 14 0,14+0,09 mg/L.

¥
5
¥

10 11 pot

Hinh 6. Bién dong NO2- ciia cic NT

Hinh 6 cho thiy & NT 1, 4 dot thu mau d4u, ham
luong N-NO2 ¢6 ting dan nhung sau dé c6
khuynh hudng on dinh. Nguoc lai, & NT 2, ham
luong N-NO; ting dan va cao hon nhiéu so véi
NT 1, cho dn tudn 9 méi bit dau tang cham lai.
Ham lugng N-NO2" ctia NT 2 dat cao nhét & tudn
thir 9 (0,3 mg/L). Masser va cs. (1992) cho ring
ham Ilugng nitrite trong hé thong tuan hoan nén
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duy tri thdp hon 0,5 mg/L. Nhu vy, ham luong
N-NOz & cic NT, khong gy anh hudong dén sinh
truong va phat trién cua ca.

3.1.6 Bgm nitrate (N-NO3z)

Ham lugng N-NOsz cua 2 NT bién dong trong
khoang tir 0,1 - 7,1 mg/L. Mtc trung binh & NT 1:
3,4+1,6 mg/L , NT 2: 4,7+1,2 mg/L.
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Hinh 7. Bién dong NO3- ciia cac NT

Theo Boyd (1990) nong d6 NOgz ti wu cho su
phét trién cua cd <10 mg/L. Nong d6 NOs cao
nhat & 2 NT 1a 7,2 mg/L nén khéng anh huong
dén sinh truéng cua ca nudi.

Theo Herbert (1999) thi cac hop chat gay doc cho
cac dbi twong thiry san nhu NHs va NO2™ s& dugc
chuyén sang dang khong doc NOz  nhd vao qua
trinh nitrate hoa dugc thuc hién bai cac vi khuan
nitrate hoéa. Ham luong N-NOs trong NT 1 ting
dan dén tuan tha 7, sau d6 6n dinh, diéu nay
chang t6 vi khuan chuyén héa NO2 thanh NOs
phét trién dan trong hé thong va dén tuan thi 7 da

mg/l

NT1

BNT2
21.00

18.00
15.00
12.00
9.00
6.00
3.00
.00

di vao hoat dong 6n dinh. Riéng ham luong NOg"
trong NT 2 ¢6 xu hudng ting dan theo thoi gian
nudi (Hinh 7), hién twong nay cd lién quan rat 16n
dén tich iy vat chit dinh dudng. Trong sudt qué
trinh nuoi gia tri N-NOs™ ¢6 xu huéng ting dan vé
cubdi dot & ca 2 NT nhung NT 2 ludn cao hon NT
1, do lugng vt chét hitu co tich lily dan va ngay
cang nhiéu trong bé nuoi.

3.1.7 Téng dam (TN)

Ham lugng TN trung binh & 2 NT ¢6 su chénh
léch 16n, 6 NT 1 1a 4,9+42,2 mg/L , NT 2 la 10,6+
6,3 mg/L.

Hinh 8. Bién déng TN ciia cac NT

Ham luong TN ¢ NT 1 ting tir tir trong suét thoi
gian nudi, trong khi d6 ham lugng TN ¢ NT 2 lai
tang nhanh va va luén dat gié tri cao hon NT 1
(Hinh 8).

3.1.8 Chat hitu co lo ling (TSS)

Theo FIFAC (1980) dé nghi tong vat chat lo ling
nén duy tri thip hon 15 mg/L dé hé théng tuan
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hoan hoat dong dugc dam bao, trong khi Muir
(1982) cho rang khoang gigi han thich hop Ia tir
20 dén 40 mg/L.

Két qua thi nghiém cho thay vat chit lo lung cua
NT 1 rét thap, trung binh 0,022+0,015 mg/L. Ham
lwong nay 1a thich hop cho hé thong loc hoat dong
binh thuong. Két qua nay ciing chung to bé ling
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cua hé thng 1am viéc hiéu qua. Nguoc lai, ham co lo lirng trong nudc ngay cang tang. Mac du hé
lwong TSS & NT 2 trung binh 0,38+0,44 mg/L vd  théng nuéi c6 thay nudc nhung khong loai thai
¢6 xu hudng ting dan trong thoi gian nudi. hét hoan toan cac chat thai sinh ra trong qué trinh
Nguyén nhan la do lugng thitc an cho an cang nuoi.

nhiéu va luong phan ciing nhu lwong vat chat hitu

-
D 1.2 4
IS

1
0.8
0.6
0.4
0.2

0

ONT1 BNT2

1 2 3 4 5 6 7 8 9 10 11

bot
Hinh 9. Bién déng TSS ciia cac NT
3.2 Toc dé tang truwong, ty 1¢ song, FCR ciia c& Loc nudi trong hé thong
3.2.1 Tang truong cua ca

Téc do ting truong twong ddi cua c& ¢ NT 1 (3,57£0,01 %/ngay) cao hon so voi NT 2 (3,39+0,01
%/ngay) va su khéc biét nay c6 ¥ nghia théng ké (P<0,05).

Bang 3. Ting trudng vé khdi hrong cia ca Loc

NT NT1 NT2
Wi (g/con) 6,8+0,01 6,780,042
Wec (g/con) 345,83+2,422 281,36+5,82°
SGR (%/ngay) 3,570,012 3,39:0,01°

Cac gia tr; trong cuing mét hang mang cuing ché cdi thi khac biér khdng cé ¥ nghia thong ké (P>0,05). Céc gia tri thé hién
1& 56 trung binh va dé léch chudn.

Téang trudng cua cd thi nghiém tuong duong véi Ty Ié sdng cua cé trong thi nghiém nay cao hon so
két qua cua Phan Thi Thanh Van va Cao vin véi thi nghiém ctiia Nguyén Dang Khoa (2012) khi
Thich (2014) khi nuéi ca Léc trong hé thong tuan  nudi ca Loc trong hé thdng tuan hoan (90,04%) va
hoan v&i mat do 40 con.100L. tuong duong véi két qua ciia Phan Thi Thanh Van
va Cao Vin Thich (2014) 1a 98,5%. Diéu nay c6
thé 1a do trong diéu kién thi nghiém ca duoc cham
S6C va c4c yéu td moi trudng duoc kiém soat tot.

3.2.2 Ty lé song, hé sé tiéu ton thire dan

Két qua thi nghiém cho thay ty 1¢ séng cua ca o ca
02 NT rit cao (Bang 4). Ty Ié séng cua cac NT
dao dong tir 97,0 - 97,3%, khodng cé su khac biét
thdng ké (P>0,05).
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Bing 4. Ty 18 sbng, hé sé thire in va ning suét cia ca LAc

NT NT1 NT2
Ty 1é song 97,33+2,552 97+3,612
FCR 1,09+0,01° 1,18+0,012

C4c gid trj trong cling mét hang mang cuing chiz ci thi khac biér khéng cé ¥ nghia thong ké (P>0,05). Céc gia tri thé hién

1& 56 trung binh va dg léch chudn.

Hé sd tiéu ton thirc in co sy khéc biét giita 02 NT
(P<0,05), NT 1 c6 hé sé tiéu tén thie an thap hon
NT 2.

Két qua nay ciing phu hop véi két qua caa Phan
Thi Thanh Van va Cao Van Thich (2014), vdi hé
s tiéu ton thirc an 1,03. Thap hon so véi bdo céo
ciia P& Minh Chung (2010) khi nudi ca Léc bang
thirc 4n vién thi hé s6 tiéu tén thic an trung binh
terl2-14.

4. KET LUAN VA KIEN NGHI
4.1 Kétlugn

Qua két qua nghién ctru, mot sé két luan dugc dic
két nhu sau

Bién dong cac yéu té thuy 1y héa nhu nhiét do,
DO, pH, TAN, NO2, NOs, TSS, trong ca 02 hé
thdng nudi déu nam trong khoang thich hop cho
sinh trudng cua ca Loc. Tuy nhién, trong hé théng
nudi tuan hoan cac chi tiéu nay 6n dinh hon so véi
hé thong nudi binh thuong. Piéu nay cho thiy
hoat dong loc caa vi khuan trong hé thong tét. Tir
d6 cho thdy, viéc nudi c& trong hé thdng tuan hoan
mang y nghia 16n vé viéc bao vé méi truong, co
thé nudi & mat do cao, luong nuéc can trao doi
thap.

Tang truong va hé sé tiéu ton thie an cia ca & NT
1 cao hon NT 2 va su khac biét nay c6 y nghia
thong ké (P<0,05). Trung binh ty Ié séng cua cac
NT dao déng tir 97,0 - 97,3%, khdng cé su khac
biét théng ké (P>0,05) giita 2 NT.

4.2 Khuyén nghi

Can nghién cau thém vé hé thong loc tuan hoan
véi nhitng gia thé khac nhau, dé tim ra mot loai
gi& thé t&i wu nhit vé& kha ning loc va c6 hiéu qua
kinh té cao nhat.
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