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Status of water quality of shrimp aquaculture in Nam Dinh
and Quang Ninh provinces

Le Thi Thanh Thuy, Nguyen Hong Son, Do Phuong Chi,
Tran Quoc Viet, Bui Thi Lan Huong, Do Thi Thu Ha
Abstract
Water quality of shrimp aquaculture in Nam Dinh and Quang Ninh provinces was analyzed in the study. Results
showed that water of shrimp farming in Quang Ninh and Nam Dinh provinces was mainly polluted by organic
factors such as P, K, DO, NH,, TSS and total coliform. Especially in waste water of culture pond, concentrations
of above factors were higher. Most of the wastewater of culture pond was not treated when discharged into the
environment. This is a potential risk causing epidemics in areas.
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ANH HUONG CUA MAT PO LEN TANG TRUONG
VA TY LE SONG CUA CA RO PHI PO (Oreochromis sp.)
NUOI TRONG BE THEO CONG NGHE BIOFLOC
Cao My An', Trén Ngoc Hai' va Ly Vin Khénh!

TOM TAT

Nghién citu dugc thuc hién nham tim ra mét d¢ thich hgp cho sy phat trién ctia ca r6 phi do (Oreochromis sp.)
nudi theo cong nghé Biofloc. Thi nghiém dugc bé tri hoan toan ngau nhién véi 4 nghiém thic mét do (40, 60, 80 va
100 con/m?) véi 3 1an 1dp lai; ty 1é C/N1a 15/1. Ca r6 phi do (17,4 g) dugc nuoéi trong bé 2 m® va & dd mén 5%o. Sau 3
thang nudi, cd tang trudng t6t va FCR thdp & cac nghiém thtic 40 - 80 con/m?. Cac nghiém thiic mat d¢ 40-80 con/m?
khéc biét khong cé y nghia thong ké (p>0,05), nhung khac biét ¢ y nghia théng ké so vi nghiém thtic 100 con/m’*
(p<0,05). Ty 1é s6ng ctia ca & cac nghiém thiic dao dong tii 94,5 - 99,4% va khac biét khong y nghia thong ké (p>0,05)
gitia cdc nghiém thiic. C4 r6 phi do c6 thé nuoi trong bé véi mét do 80 con/m> & d mén 5%o theo cdng nghé biofloc.

Tt khéa: Ca ro6 phi do, Oreochromis sp., biofloc va mat do

L. DAT VAN DE

C4 r6 phi la loai réng mudi va dugc nudi phé
bién & nhiéu qudc gia trén thé giéi nhu Trung qudc,
Indonesia, Thai lan (Abu et al., 2005). Theo B6 Nong
nghiép va Phat trién nong thon (2016), khu vuc
Dong bang song Ctiu Long dang bi anh hudng ning
nhét cia han hén, xAm nh4p man va con tiép tuc bi
anh hudng trong thdi gian tdi. Bén canh dé, cong
nghé nuoi trong nudc hién nay la thay nuéc dé€ lam
sach moi trudng ao nudi véi chi phi thay nudc 16n
va khong an toan sinh hoc, hiéu qua kinh té€ thap.
Ngay nay, cdng nghé Biofloc dugc coi 1a cong nghé
sinh hoc theo hudéng mdi, giai quyét dugc hai vin
dé quan trong trong nudi trong thuy san: (1) Loai
bd céc chat dinh dudng chuyén hda vao sinh khéi
vi khudn di dudng xu ly nudc ao nudi, (2) St dung
Biofloc lam thtic dn b6 sung tai ché cho déi tugng
nudi. Cong nghé Biofloc la gidi phap d€ phat trién

bén viing nganh nudi tréng thay san quy mo cong
nghiép. Theo Azim and Little (2008), nudi ca r6 phi
theo cong nghé biofloc thi ca tang truéng nhanh hon
va chit lugng méi trudng nude ciing tét hon so véi
nuéi khong biofloc. Do d6, nghién ctiu “Anh huéng
ctia mit do lén ting trudng va ty 1é séng cua ca rd
phi do (Orechromis sp.) nuéi trong bé theo cong
nghé Biofloc” dugc thuc hién nhdm tim ra mét do
thich hgp nuoi cd ré phi dé theo cong nghé biofloc,
lam co s& phat tri€én mo hinh nu6i ca rd phi do trong
bé nang suit cao, an toan sinh hoc.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Nguon nuéc: Nudce thi nghiém 5%o dugc pha ti
nudc 6t 90%o va nudc may sinh hoat, sau do xt ly

béang chlorine v6i lugng 60 g/m? va suc khi manh
dén khi hét chlorine.

'Khoa Thuy san, Truong Pai hoc Can Tho
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Nguoén ca gidng: Ca r6 phi d6 gidng dugc mua tai
trai ca giéng & Can Tho.

Thiic dn: St dung thiic an vién ndi 26-30% dam
ctia cong ty TNHH Aquafeed.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp bé tri thi nghiém

Thi nghiém dugc bé tri hoan toan ngau nhién
v6i 4 nghiém thic mat do khac nhau 40, 60, 80 va
100 con/m’, méi nghiém thic dugc lap lai 3 lan. C4
r6 phi do c6 khéi lugng ban ddu 17,4 g dugc nuoi
theo cong nghé biofloc trong bé composite c6 thé
tich 2m’, & 6 man 5%o. Thoi gian nuoi thi nghiém
la 3 thang.

Cédugc cho an 314n/ngay (8h00, 12h00 va 16h00).
Cho c4 4n thoa man 90% nhu cdu cta cd, bang cach
ngay dau cho ca dn thoa man 100% nhu cau, cac ngay
sau do cho cd dn cing mot lugng nhu vay trong vong
9 ngay tiép theo, réi xac dinh mic thoa man 100%
mdi (Tran Trong Chién va ctv., 2004).

Ngudn carbohydrate dugc b8 sung tao biofloc
tu bot gao (73,4% carbohydrate va 0,26% dam), ty
1é¢ C/N 1a 15/1 dugc bén 4 ngay/lan dua trén lugng
thiic dn ca stt dung. Trude khi bén, bot gao khudy
déu véi nude 40°C theo ty 1é 1 bot gao: 3 nudc va
dugc  kin trong 24 gi6. Lugng bdt gao cin bs sung
tinh theo phuong phép ctia Avnimelech (1999).
2.2.2. Cdc chi tiéu theo doi va phuong phdp xdc dinh

Céc yéu t6 moi truong nudc: Nhiét do, pH
dugc do 1 tuan/lan va dugc do 2 lan/ngay (7:00 va
14:00) va dugc do bang mdy do hiéu HANA. Ham
lugng TAN va Nitrite dugc xac dinh 2 tuidn/lan
béng test Sera.

Thé tich biofloc (FVI) dugc x4c dinh 1 tuln/
lan, bing cach dong 1 L mau nudc vao dung cu thu
biofloc (Imhoff), dé ling 20 phut r6i doc thé tich
floc lang.

Tang trudng cta ca ré phi do dugc xac dinh 2
tudn/lan, bang cach thu ngau nhién 10 con/bé, sau
dé6 céan khoi lugng tling ca thé dé€ xac dinh cac chi
tiéu sau:

+ T6c do tang trudng tuyét d6i: DWG (g/ngay) =
(W,-W)/T

+ T6c do tang trudng tuong doi: SGR (%/ngay) =
100 x(LnW, - LnW )/T

( W: khoi lugng cd ban dau (g); W khoi lugng cd
lic thu mau (g) va T: s6 ngay nudi)

Ty 1¢ séng, FCR va ndng sudt clia ca dugc xac
dinh sau 3 thang nuoi.

+ Ti 1é séng (%) = (s6 ca thu hoach/s6 ca bo
tri) x 100

+ FCR = Téng lugng thiic dn cho ca dn (khoi
luong kho)/ting trong ctia ca.

+ Nang sudt (kg/m’) = Téng khdi lugng cé thu
hoach (kg)/thé tich nu6i (m?).
2.3. Xt ly s6 liéu

Céc s6 liéu thu thap dugc phan tich gia tri trung
binh, d¢ léch chudn. So sanh sy khac biét gitia cac
nghiém thtic thi nghiém béang phan mém Excel va
SPSS 16.0 theo phuong phép phéan tich ANOVA mét
nhén t6 thong qua phép thtt Duncan & mtc y nghia
p<0,05.

II1. KET QUA VA THAO LUAN

3.1. Cac yéu t6 moi truong thuy ly héa trong thoi
gian thi nghiém

Nhiét d6 trung binh ctia cac nghiém thtc trong
thoi gian thi nghiém dao dong ti 27,5 - 29,9 °C
(Bang 1). Nhiét do trung binh ctia cac nghiém thitc
trong thoi gian thi nghiém khong c6 su khac biét,
buéi sing dao dong tu 27,5 - 27,7 °C va budi chiéu
dao dong tit 29,3 - 29,9 °C. Theo Elsherif and Elfeky
(2009), khoang nhiét d¢ tdi uu cho su phét trién ctia
ca r6 phila 25 - 30 °C.

pH trung binh ctia cdc nghiém thtc trong thoi
gian thi nghiém dao dong tu 7,17 - 7,41 vao budi
sang va budi chiéu 7,38 - 7,70. Theo Boyd (1998),
khoang pH thich hgp cho sy phét trién ctia dong vat
thay san ti 6,5 - 9,0 va khoang dao dong trong ngay
nho hon 0,5.

Bang 1. Cac yéu t6 moi trudng nudce trong thoi gian thi nghiém

Mat 36 Nhiét d¢ (*C) pH N-NO, N-NH,
(con/m’) Sang Chiéu Sang Chiéu (mg/L) (mg/L)
40 27,5+0,80 29,3+1,44 7,4140,29 7,70%0,55 1,88+0,85 0,0340,09
60 27,620,87 29,7+1,52 7,3140,31 7,59+0,54 1,25+1,08 0.050,11
80 27,7+0,88 29,9+1,54 7,29+0,33 7,53+0,48 1,88+0,16 0,0320,11
100 27,7+0,89 29,642,62 7,17+0,36 7,38+0,46 1,75+0,01 0,03+0,09
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Ham lugng nitrite (N-NO,) trung binh ctia cic
nghiém thic trong thoi gian thi nghiém dao dong tu
1,25 - 1,88 mg/L, thap nhat & nghiém thiic 60 con/
m?® (1,25 mg/L) va cao nhat & nghiém thtic 40 va 80
con/m’ (1,88 mg/L). Theo Boyd (1998), ham lugng
nitrite cho phép trong ao nudi thiy san khong vugt
qud 10 mg/L (t6t nhat nho hon 2 mg/L).

Ham ligng TAN (N-NH,) & cdc nghi¢ém thiic
trong thoi gian thi nghiém trung binh dao dong tu
0,03 - 0,05 mg/L, trong do, cao nhat & nghiém thuc
60 con/m? (0,05 mg/L). Theo Boyd (1990), ham lugng
TAN la yéu t6 quan trong c¢é anh hudng lén dén ty
1 sOng, sinh trudng ctia ca nuoi va ham lugng thich
hgp cho su phat trién ctia ca nudi ti 0,6 - 2,0 mg/L.

3.2. Thé tich biofloc (FVI)

Thé tich biofloc & cac nghiém thtc trong thoi
gian nudi dao dong tti 4 - 20 ml/L va khéac biét khong
c6 y nghia thong ké gitia cac nghiém thtic qua cac
tudn thu mau (p<0,05). Qua hinh 1 cho théy, thé
tich biofloc cé xu hudng ting dan ti tudn thd nhét
dén tuin thd 5, ti tudn tha 6 trd di bat dau cé xu
huéng gidam, c6 thé cang vé cudi vu nudi ca cang
16n nhu céu st dung lugng biofloc cang cao. Theo
Amnimelech (2012), thé tich biofloc thich hgp cho
ao nudi thay san trong khoang 15 - 50 mL/L. Nhin

chung, thé tich biofloc & cac nghiém thi nghiém phu
hgp cho su phét trién cta ca.
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Hinh 1. Thé tich biofloc cac nghiém thic
trong thoi gian thi nghiém

3.3. Tang trudng clia ca sau 90 ngay nudi

Ca rd phi d6 c6 khéi lugng ban dau 17,4g sau 90
ngay nudi dat khoi lugng tit 123 - 160,4 g/con, trong
do6 & nghiém thtic 40 con/m’ cd tang truéng nhanh
nhat va chi khac biét c6 y nghia so v6i nghiém thuc
100 con/m? (p<0,05). Tuong tu nhu khoi lugng,
toc do ting trudng cua ca dat cao nhit 6 nghiém
thic 40 con/m’ (1,59 g/ngay va 2,47 %/ngay). Két
qua nay phu hgp véi nghién ctiu cua Lé Qubc Viét
(2016) toc do6 ting trudng clia ca rd phi 1,24 - 1,48
g/ngay (2,5 - 2,58 %/ngay).

Béng 2. Tang trudng ctia ca rd phi do & cac nghiém thic sau 90 ngay nuoi

Mat 36 Khoi lugng ca (g) Toc d6 ting trudng sau 90 ngay
(con/m’) Ban dau Sau 90 ngay DWG (g/ngay) SGR(%/ngay)
40 17,4+1,90 160,4+16,75° 1,59+0,18* 2,47+0,122
60 17,4+1,90 159,8+11,97¢ 1,59+0,13* 2,46+0,08°
80 17,4+1,90 141,7+1,14%® 1,38+0,01% 2,33+0,14%
100 17,4+1,90 123,0+9,94° 1,18+0,11° 2,17+0,08°

Ghi chu: Cdc ky ty (a va b) khdc nhau trong ciing mot cdt thi khdc biét cé y nghia thong ké (p<0,05).

3.4. Ty 1é sdng cua ca sau 90 ngay

Ty 1é s6ng ctia ca sau 90 ngay nudi 6 cac nghiém
thtic dao dong ti 94,5 - 99,4%, trong dé nghiém thtic
80 con/m? c6 ty 1é séng cao nhat (99,38%), nhung
cac nghiém thtic khéc biét khong c6 y nghia thong
ké (p<0,05). Theo Nguyén Tién Héda (2012) nudi
thdm canh ca r6 phi trong biofloc c6 ty 1é séng tu
94 - 95,3%.
3.5. Nang sudt va hé sg thiic an

Ning suét ctia ca sau 90 ngay nudi & cac nghiém
thic dao dong tu 6,42 - 12,31 kg/m> Nghiém thtic
100 con/m’ c6 ndng sudt cao nhat va khac biét cé
y nghia thong ké (p<0,05) so véi cac nghiém thtc
mat do 40 va 60 con/bé. Hé sb thiic an cta cd sau
90 ngay nuoéi & cac nghiém thiic dao dong tii 1,09 -
1,22, nhung khong c6 su khac biét gitia cac nghiém
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Hinh 2. Ty 1¢ séng ctia ¢4 & cac nghiém thtic
sau 90 ngay nuodi
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thic (p>0,05). Theo Nguyén Tién Hoéa (2012), hé s6
thiic an cta ca rdé phi nudi trong hé thong biofloc
dao dong tu 1,2-1,6. Khi nudi ca r6 phi 6 d6 man
5%o bang thtic dn vién thi FCR la 1,35 (Nguyén Thi
Ngoc Anh, 2014).

Bang 3. Nang sudt ca va hé s6 thtic dn sau 90 ngay nudi

Mat (Iin(f)s)(con/ Hé s6 thic an N&';;‘:;‘ t
40 1,13+0,12 6,42+0,67°
60 1,09+0,11* 9,59+0,71°
80 1,12+0,01* 11,34+0,09%
100 1,22+0,11* 12,31£1,00°¢

Ghi chii: Céc ky tu (a, b va c) khdc nhau trong ciing
mgt cgt thi khdc biét c6 y nghia thong ké (p<0,05).

IV. KET LUAN VA BE XUAT

4.1. Két luan

Cé4 r6 phi do c6 thé nuodi trong bé & mat do 80
con/m* & do médn 5%o theo cong nghé biofloc véi ty
1é C/Nla 15/1.

4.2. Dé xuit

Trién khai thuc nghiém nu6i ca rdé phi do theo
cong nghé biofloc & viing nudc lg véi méat do 80
con/m?.
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system

Effect of stocking densities on growth and survival rate of Red tilapia
(Oreochromis sp.) cultured in tanks by biofloc techniques

Cao My An, Tran Ngoc Hai and Ly Van Khanh
Abstract
Applying biofloc techniques at different densities in culture of red tilapia (Oreochromis sp.) was carried out to find the
appropriate stocking density for optimum growth performance. Experimental treatments were randomly designed
in 4 different densities (40, 60, 80 and 100 inds/m*) with 3 replications. The C/N ratio was applied at 15:1. The red
tilapia fingerlings (17.4 g/initial) were stocked in 2m?composite tanks at 5ppt of salinity. After 3 months of culturing,
the best growth performance in term of weight and the lowest FCR were found in treatments of 40-80 inds/m>. The
treatments of 40 - 80 inds/m? were not significant difference (p>0.05), but there was significantly different when
compared to the treatment of 100 inds/m?* (p>0.05). The survival rate of fish in all treatments ranged from 94.5 to
99.5% and the difference was not significant (p>0.05). Red tilapia can culture in tank with biofloc techniques at 80
inds/m’ of density and 5ppt of salinity.

Key words: Red tilapia, Oreochromis sp., biofloc and densities
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