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demand (COD) and Biological) Oxygen Demand after 5 days (BOD,) were higher than that of QCVN40: 2011/
BTNMT standard at 4 sampling sites. The content of TSS in wastewater was 3.4-4.0 times; the content of COD
was 5.12 - 6.4 times; the content of BOD, was 1.88 - 2.62 times higher than that of industrial wastewater standard,
respectively. The content of heavy metals in water samples in trade villages was not detected and reached the industrial
wastewater standards (QCVN 40: 2011/BTNMT). However, the content of As in the effluent at the deposition stage
and the content of Pb in the pond water were higher than that of the surface water standard.
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ANH HUONG CUA PO MAN LEN TANG TRUONG VA TY LE SONG
CUA UONG GIONG TOM CANG XANH (Macrobrachium rosenbergii)
TRONG HE THONG CO VA KHONG CO BIOFLOC
Duong Thién Kiéu!, Tran Ngoc Hai%, Cao My An?, Chéu Tai Tao?

TOM TAT

Nghién ctiu nhiam tim ra d6 mén thich hgp cho ting trudng va ty 1é séng ctia uong giong tom cang xanh trong
hé théng c6 va khong c6 biofloc. Nghién cttu c6 6 nghiém thiic v6i cac d6 mén 0%o, 5%o, 10%o trong hé théng co va
khong c6 biofloc, bé uong tom co thé tich 500 lit, tom gidng c¢é khéi lugng 0,006 g/con, mat do b tri 1.000 con/m?,
st dung bot gao dé tao biofloc véi ti 1é C/N = 15. Két qua nghién ctiu cho thdy sau 30 ngay uong, trung binh téng ctia
téc do tang trudng tuong doi (9,65 + 0,46%/ngay) va ty 1¢ séng (80,0 + 17,1%) clia tdm & cac nghiém thuic 6 biofloc
16n hon so v6i nghiém thiic khong c6 biofloc (8,89 + 0,33%/ngay) va (69,7 = 11,1%) v6i khac biét c6 y nghia thong
ké (p < 0,05). béi v6i nghiém thiic do mdn 0%o t6c d¢ ting trudng tuong dadi (8,86 + 0,41%/ngay) va ty 1é song (57,2
+ 1,95%) cua tom thdp nhdt so v6i nghiém thitc d6 médn 5%o va 10%o v6i khac biét ¢ y nghia théng ké (p < 0,05).
Két qua nghién ctiu cho thiy nghiém thtic 5%o c6 biofloc tdm c6 téc d ting trudng tuong ddi (10,1 + 0,09%) va ty

1¢ s6ng (92,1 + 6,21%) 16n nhat.

T khoa: Tom cang xanh, biofloc, mat d9, d6 mén

1. DAT VAN PE

Nghé nuéi tdbm cang xanh & nudc ta hién nay
dang phat trién ca viing nudc ngot va nudc 1g, nam
2013 dién tich nuéi tom nudc lg vung Dong bang
song Ctiu Long 15.270 ha, dat san lugng 5.770 tdn
(Huynh Kim Huong, 2016). Tuy nhién, viéc cha
dong nguodn gidng cho nudi tom thuong phim ca vé
chat lugng va s6 lugng chua dat hiéu qua cao. Cac
mo hinh uong tdm hién nay nhu uong trong ao, véo,
bé xi mang,... con nhiéu han ché nhu mat dj uong
thép, thay nudc nhiéu, ti 1¢ s6ng thap va tom giéng
khong dam bao chat lugng khi uong ngay trong ao
nudi thuong phdm (Nguyén Thanh Phuong va ctv.,
2003). Nhu vay, can phai c¢6 nhiing dinh huéng méi
hodc nhiing cai tién ky thuat dé khac phuc nhiing
han ché néu trén. Chinh vi thé viéc ting dung cong
nghé biofloc trong uong giong tom cang xanh &
cac do médn khac nhau nham tao ra con gioéng kich
¢d 16n, chét lugng cao phuc vu cho nghé nuoéi tdom
thuong phim la rat cin thiét.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- B€ composit thé tich 0,5 m®.

- Mdy bom, 6ng nhua, bé lang, may suc khi,
da bot.

- Méy do pH, nhiét d9, cuong d6 chiéu sang va
khuc xa ké.

- Dung cu va hoa chét phan tich cac chi tiéu moi
truong (TAN, Kiém, NOZ’)

- Binh nén imhoff ¢6 chia vach thé tich, kinh
hién vi.

- Can dién tu, thudc do va cac dung cu khac.
2.2. Phuong phap nghién ctiu
2.2.1. Nguén nudc thi nghiém

Nguon nudce thi nghiém dugc ldy tii nguén nudce
ngot (nudc may thanh pho) pha véi nude 6t (do
man tit 80%o) dé nudc c6 dd man 5%o, 10%o sau do

'Trudng Cao ddng Cong d6ng Dong Thép
*Khoa Thuy san - Trudng Dai hoc Can Tho
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dugc xt ly bing chlorine v6i néng do 50 ppm, suc
khi manh cho hét lugng chlorine trong nudc, dung
NaHCO, nang d¢ kiém lén 100 mg CaCO,/lit r6i cap
nudc vao bé uong gidng tom cang xanh qua tui loc
5 um trudc khi bo tri tom giong.
2.2.2. Nguén tom giong

Tom cang xanh giong (postlarvae 15) ctia thi
nghiém c6 ngudén goc tu két qua thi nghiém uong
du trung tom cang xanh bing cdng nghé biofloc tai
trai thuc nghiém nudc lg Khoa Thuy san, Truong
Dai hoc Cén Tho. Trong qua trinh thudn dudng tién
hanh ha d6 mén theo yéu ciu cua tling nghiém thtc
0%o, 5%o, 10%o. Sau dé chon nhiing con c¢6 kich ¢&
dong déu, khoe manh cung 1 bé d€ b tri thi nghiém.

2.2.3. Tao biofloc

Biofloc dugc tao bang ngudn bot gao cb 73,4%
cacbon. Pha bt gao vao nudc, khudy déu, sau do
U 24 gid rdi cho vao bé uong. Lugng bot gao duge
bd sung 3 ngay mot lan dya vao thic an véi ty 1é
C/N =15. Lugng bot gao can b sung vao bé dé tao
biofloc dugc tinh dya theo cong thiic ctia Luc Minh
Diép (2012).

2.2.4. Bé tri thi nghiém

Thi nghiém hai nhéan t6 gom 6 nghiém thtc, &
cac do médn 0%o, 5%, 10%o uong trong hé thong co
va khong c6 biofloc, méi nghiém thic dugc lap lai
3 1an, cach bé tri hoan toan ngiu nhién, bé uong c6
thé tich 500 lit, mat d6 uong 1.000 con/m*dya theo
két qua nghién ctiu (Chau Tai Tao va ctv., 2016), tdom
bo tri c6 khoi lugng 0,006 g/con va chiéu dai 9,8
mm, thoi gian bé tri thi nghiém la 30 ngay.

2.2.5. Chdam soc tom giong

St dung thtic dn cong nghiép 40% ham lugng
protein, loai vién manh véi ¢ hat tii 0,1 - 1,2 mm va
cho an méi ngay 4 1an (7, 11, 15 va 20 gid), cho an véi
lugng thtic an khoang 15% trong lugng than & tat ca
cac nghiém thtic cing v6i quan sat lugng thic dn
hang ngay d€ diéu chinh lugng thiic an cho phut hgp.
Trong qua trinh uong dugc suc khi lién tuc d€ dam
bao su lo lting cta hat biofloc. PO man cta cac bé
uong dugc duy tri phu hgp tiing thi nghiém. Trong
thai gian uong khong thay nudc, thé tich biofloc
& cac nghiém thic duge duy tri & mtc < 15 ml/L
(Avnimelech, 2015).

2.2.6. Cdc chi tiéu theo doi
Cac chi tiéu méi truong theo doéi gom: Nhiét
do va pH dugc do 2 lan/ngay vao luc 8 gio va 14

gi¢ bang mdy do pH; P9 kiém, TAN va NO, dugc
phén tich trong phong thi nghiém 7 ngay/lan béing
phuong phép chuén d6 acid (kiém), Phenate (TAN),
Diazonium (NO,). Céc chi tiéu theo déi biofloc: thé
tich biofloc (FVI) dugc xac dinh theo phuong phap
dong thé tich bang phéu ling Imhoff; Kich c¢& hat
biofloc dugc do bang kinh hién vi c6 tric vi thi kinh.
Trong qua trinh thi nghiém, dinh ky 7 ngay/lan thu
mau nudc dé€ phan tich mat do vi khuén téng va
vibrio. Cac chitiéu theo doi tom: Pinh ky 7 ngay tién
hanh thu ngau nhién 10 con/bé€ dé can khoi lugng va
chiéu dai. Két thuc thi nghiém tom dugc can khoi
lugng, do chiéu dai ngau nhién caa 30 con/bé va
dém s6 lugng tom trong tling bé cta tiing nghiém
thiic dé xac dinh ty 1é s6ng.
2.2.7. Phuong phdp xii ly so liéu

Cac s6 liéu thu thap dugc tinh toan gid tri trung
binh, d¢ 1éch chudn, phin trdm, so sdnh khéc biét
gifia cac nghiém thtic ap dung phuong phap ANOVA
hai nhén t6 bang phép thit DUNCAN (p<0,05) st
dung phan mém Excel va SPSS phién ban 22.0.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tai trai thuc nghiém
nudc lg cia BO mon Ky thuat nuoi Hai san - Khoa
Thuy san - Truong Pai hoc Can Tho.

Thoi gian nghién ctiu tu thang 2 dén thang 4
nam 2017.

ML KET QUA VA THAO LUAN
3.1. Cac yéu t6 moi truong

Nhiét d6 trung binh budi sing va chiéu & cac
nghiém thtic chénh léch khong nhiéu, nhiét d¢ budi
sang tit 27,4°C dén 27,5°C va budi chiéu tu 28,9°C
dén 29,3°C (Bang 1). Theo D6 Thi Thanh Huong va
Nguyén Vin Tu (2010), tom cang xanh thich nghi
v6i nhiét do rong tu 18 - 34°C, tuy nhién nhiét do
thich hop la 26 - 31°C, néu nhiét d6 qua cao hodc
qua thap sé anh hudng dén hoat dong, sinh trudng,
sinh san ctia tom.

pH dao dong budi sang tu 7,8 dén 8,1 va budi
chiéu tit 7,9 dén 8,2. Theo Nguyén Thanh Phuong va
cong tac vién (2004) tom cang xanh sinh trudng va
phat trién binh thuong & moi truong c6 pH 7,2 - 8,4.

Ham lugng TAN trung binh trong tling nghiém
thic dao dong tit 0,19 mg/L dén 0,25 mg/L. Theo
Nguyén Thanh Phuong va cong tac vién (2003) thi
ham lugng TAN thich hgp cho uong giéng tom cang
xanh nhé hon 1,5 mg/L.
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Bang 1. Céc yéu t6 nhiét dg, pH, d¢ kiém, TAN va NO," ctia cdc nghiém thiic

Chi ticu Nghiém thic c6 biofloc Nghiém thic khong cé biofloc
0%o 5%o 10%o 0%o 5%o 10%o

.. Sing 27,4+ 0,73 27,5+ 0,79 27,4 +0,73 27,5+ 0,79 27,5+ 0,74 27,5+0,72
Nhict o Chiéu 28,9 £ 0,91 29,1 £0,98 28,9 £0,92 29,0 £ 0,93 29,1 £0,90 29,3 £ 1,48
Sang 8,1 £0,30 8,0 £ 0,20 7,8 £0.20 8,1 £0,30 8,0 £ 0,20 7,9 £ 0,10

PH Chiéu 8,2 +£0,30 8,1 £0,20 7,9 £0.20 8,2+0,20 8,1 £0,20 8,0+ 0,10
TAN (mg/L) 0,25+ 0,10 0,21 £ 0,01 0,22 £ 0,05 0,23 £ 0,06 0,25+ 0,02 0,19 £ 0,06
NO, (mg/L) 0,32 + 0,04 0,38 + 0,03 0,32 + 0,01 0,48 + 0,02 0,51 £ 0,01 0,60 + 0,05
gr(lt)gKCi:irgOJL) 109 + 17,2 123 £11,3 110 £ 11,5 94,8 + 12,7 96,5 + 22,9 88,9 + 18,9

Ham lugng NO, trung binh & cdc nghiém thiic
dao dong tii 0,32 mg/L dén 0,60 mg/L. Theo Boyd
(1998) ham lugng NO, cho phép trong ao nudi thay
san khong vuot qua 10 mg/L nhung t6t nhat nho
hon 2 mg/L. Theo két qua nghién ctiu ctia Prajith
(2011) uong tom cang xanh theo cong nghé biofloc
v6i mat d¢ 1.000 con/m?, v6i ham lugng NO, khong
c6 biofloc la 2,04 mg/L va c6 biofloc 1,59 mg/L;
ham lugng TAN khong c6 biofloc 1a 1,4 mg/L va co
biofloc Ia 1,15 mg/L. Ham lugng NO, & cic nghiém
thiic c6 biofloc déu thdp hon cac nghiém thuc
khong c6 biofoc va thap hon nghién ctiu trén. Theo
Avnimelech (1999), cong nghé biofloc ¢ kha néing
lam giam ndéng do cac hop chat gay hai nhu TAN,
NO, nh¢ quan thé vi khudn trong hé théng nuoi.

D¢ kiém trong uong gidng tom cang xanh rat
quan trong, trong thi nghiém nay d6 kiém dao dong
tir 88,9 dén 123 mg CaCO,/L. DY kiém thich hgp
cho tom phét trién dao dong trong khoang 50 - 120
mg/L (Boyd, 1998). Chau Tai Tao va cong tac vién
(2015) cho ridng d6 kiém thich hgp cho 4u trung va
hau 4u trting tom cang xanh la 100 mg CaCO,/L.

Nhu vy cac yéu t6 moéi truong cua thi nghiém
nay déu nam trong khoang thich hgp cho uong
giéng tdm cang xanh.

3.2. Cac chi tiéu theo doi biofloc ctia cac nghiém
thiic c6 biofloc

Khi lay hat biofloc quan sat duéi kinh hién vi & cac
nghiém thic do mdn 0%o, 5%o, 10%o cd biofloc cho
th4y thanh phéan cht yéu cua hat biofloc nhu nhau
va gbm vat chat hiiu co, vo tom, tdo khué, protozoa
va rotifer, trong do6 protozoa va rotifer chiém nhiéu
nhét. Ké qua phan tich cho théy thé tich biofloc
tang dan theo d6 min, thé tich biofloc ctia nghiém
thtic 10%o cao nhat véi khac biét c6 y nghia thong ké
(p<0,05) so v6i nghiém thiic 0%o, nhung khac biét
khoéng c6 y nghia thong ké (p>0,05) so v6i nghiém
thtic 5%o. Chiéu dai va chiéu réng ctia hat biofloc &
nghiém thtic 0%o cd biofloc nhd hon so véi dd6 médn
5%o, va d0 mdn 10%o va khac biét c6 y nghia thong
ké (p<0,05). Chiéu dai hat biofloc dao dong tii 0,4 -
0,73 mm va chiéu rong ctia hat biofloc dao dong tu
0,16 - 0,27 mm (Bang 2).

Theo Avnimelech (2015) biofloc bao gém vi
khuan, nguyén sinh dong vat, vi tao... trong dé vi
khuan di dudng chiém wu thé. Hat biofloc 1a mot
khéi bao gdm vi khuan, phiéu sinh vat, mun ba hiru
co... voi kich thudce tir 0,1 - 2 mm du 16n cho viéc
bat moi cua ddi twong nudi, thanh phan cia té bao vi
khuan trong hat biofloc lo ling thay d6i theo ching
loai vi sinh vét va diéu kién moi truong song.

Bang 2. Cac chi tiéu biofloc ctia cac nghiém thtic cé biofloc

Kich thudc hat biofloc (mm)
Nghiém thtic Thé tich biofloc (mm)
Dai Rong
Do min 0%o c6 biofloc 0,21 £ 0,07* 0,40 £0,01° 0,16 £ 0,02*
DO min 5%o c6 biofloc 1,37 +0,31° 0,59 +0,13" 0,21 +0,05%®
DO mian 10%eo cé biofloc 2,29 +0,82° 0,73 + 0,09° 0,27 +0,02°

Ghi chii: Cdc s6 liéu trong cung mot cit c6 chit cdi khdc nhau thi khdc biét c¢6 y nghia thong ké (p<0,05)
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3.3. Cac chi tiéu vi sinh ctia cac nghiém thiic

Vi khuén t6ng 6 nghiém thic c6 biofloc c6 gid
tri trung binh 1a 57,2 x 10* CFU/mL cao hon so véi
gia tri trung binh ¢ nghiém thic khéng c6 biofloc
20,3 x 10* CFU/mL va khac biét c6 y nghia thong
ké (p<0,05), trong khi d6 vi khuén vibrio & nghiém
thiic c6 biofloc (2,06 x 10° CFU/mL) c6 gia tri trung
binh thdp hon so v6i nghiém thtic khong cé biofloc
(3,73 x 10° CFU/mL) va khac biét c6 y nghia thong
ké (p<0,05) (Bang 3). Theo Nguyén Thanh Phuong
va cOng tac vién (2003) mét s6 vi khudn téng cong
trong uong 4u trung tom cang xanh cé thé dén
500.000 t€ bao/mL, nhung vi khuén c6 hai (vibrio)
thuong chiém ty 1é rat thap, chi khoang vai ngan dén
vai chuc ngan té€ bao/mL nué6c uong.

Bang 3. Vi khudn t6ng (10* CFU/mL) va vi khuén

vibrio (10° CFU/mL)ctia nghiém thic (Nhéan t6 d¢ man
khong tuong tac v6i nhén t6 biofloc)

Bang 4. Toc d¢ ting trudng chiéu dai tuong d6i SGR,
(%/ngay) va khoi lugng tuong d6i SGR (%/ngay)
ctia tdbm giéng sau 30 ngay uong (Nhén t6 d6 man
va biofloc khong tuong tac véi nhan)

( %S /ilg{;‘iy) Co biofloc Ilfil;?lr:)% TB tong
Do mén 0% 2,24 +0,06 | 2,20 £ 0,09 2,22 +0,074
DO min 5% | 2,69 +0,13 2,17 +0,05 2,43 +0,30*
Do mén 10%0 2,61 +0,47 | 2,25 +0,11 | 2,43 £ 0,214

TB tong 2,52+0,22" 2,21 +0,08

( %S/Sglgly) Co biofloc Ilfil;?lr;% TB Tong
Do mén 0% 9,10 £ 0,25 | 8,63 + 0,44 8,86 + 0,414
D6 min 5% 10,1 £ 0,09 9,05+ 0,23 9,55+ 0,578
Do médn 10%0 9,80 + 0,19 8,98 +1,78 9,39 + 0,48"

TB tong 9,65 + 0,46" 8,89 + 0,33°

Vikhuidn | Co biofloc llfil;?lr(l)ﬁ TB Tong
Do man 0% | 6,82 +£0,15 | 585+0,30 6,34 +0,574
Do min 5% 86,0 £67,1 31,3+2,29 587 +51,9°
DO min 10%0 78,7 +£36,4 23,7+ 1,51 51,2 +30,28

TB tong 57,2+50,6° 20,3 + 11,4

Vi:(;lrlilfn Co biofloc [I,(il(l,?lr(l,ﬁ TB tong
Do min 0% 0,45 +0,06 2,19+0,10 | 1,32 £0,95*
Do man 5%0 | 2,95+0,10 4,48 +£0,38 3,71 +0,88"
Do man 10%o | 2,78 £ 0,23 | 4,53 £ 0,03 3,66 + 0,97°

TB tong 2,06 +1,22¢ 3,73+ 1,18

3.5. Ty 1é sdng ctia tom sau 30 ngay uong

Ty 1é sOng trung binh ctia tom sau 30 ngay uong
& nghiém thic do man 0%o (57,2 £ 1,95%) la thép
nhat so voi trung binh nghiém thic d6 man 5%o
(85,3 = 9,23%) va d60 min 10%o (82,0 £ 10,33%)
v6i khac biét c6 y nghia thdng ké (p <0,05). O cac
nghiém thtic c6 biofloc déu cao hon & cac nghiém
thiic khong c6 biofloc trong dé & nghiém thtic 5%o
c6 biofloc la c6 ty 1¢ séng cao nhat (92,1 + 6,21%)
(Bang 5). Chéu Tai Tao va cong tac vién (2016) uong
giong tdm cang xanh theo cong nghé biofloc & cac
mat do 1.000, 2.000, 3.000, 4.000 con/m’* trong moi
trudng nudc ngot, két qua nghién ctu sau 28 ngay
uong mat do 1.000 con/m’ tot nhat, ty 1¢ séng 72,1%.

Ghi chii: Bdng 3, 4, 5: Cdc s6 liéu trong cung mot hang
a, b hodc mot cot A, B khdc nhau thi khdc biét c6 y nghia
thong ké (p<0,05).

3.4. T6c do tang trudng tuong doi vé chiéu dai va
khoi lugng cia tom

Sau 30 ngay uong giong tom cang xanh cho thiy
& nghiém thuic c6 biofloc thi trung binh téng vé tdc
do tang trudng tuong déi vé chiéu dai (2,52 + 0,22%/
ngay) va tang trudng tuong doi vé khai lugng (9,65
+ 0,46%/ngay) ctia tom 16n hon so véi nghiém thtic
khong co6 biofloc va khac biét c6 ¥ nghia théng ké
(p<0,05). D6i v6i nhan t6 do mén thi toc do ting
trudng tuong doi vé khai lugng clia tom & nghiém
thtic 5%o so v6i nghiém thiic 0%o va khac biét cd
y nghia thong ké (p<0,05), nhung khac biét khong
c6 y nghia théng ké (p>0,05) so v6i 10%o. Trong do
& nghiém thtc 5%o c6 biofloc tdm tang trudng tot
nhat (Bang 4).

Bang 5. Ty 1é song ctia tom sau 30 ngay uong
(Nhan t6 do man khong tuong tac véi nhén t6
c6 biofloc va khong c6 biofloc)

T l(é(%s) fng Co biofloc lIfi};?II(;gc TB tong
DO min 0%o 58,1 £2,65 56,3+0,29 57,2+1,954
Do min 5% | 92,1 +6,21 78,4+5,85 853+9,238
Do méin 10%o0 | 89,7 £6,77 74,3 +6,49 | 82,0 + 10,33"

TB tong 80,0+ 17,1° 69,7 + 11,1°

IV. KET LUAN VA DE NGHI

4.1. Két luan

O nghiém thiic 5%o c6 biofloc tdc d6 tang trudng
vé chiéu dai tuong doi (2,69 * 0,13%/ngay); khoi
lugng tuong déi (10,1 + 0,09 %/ngay) va ty 1é song
(92,1 £6,21%) ctia tom cang xanh sau 30 ngay uong
la t6t nhat.
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4.2. b€ nghi

C6 thé ting dung uong gidng tom cang xanh theo
cong nghé biofloc & d6 man 5% va mat do 1.000
con/m?® vao thuc té san xuét.
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Effects of salinity on growth performance and survival rate
of giant fresh water prawn (Macrobrachium rosenbergii)
in nursing recirculation system with and without biofloc application
Duong Thien Kieu, Tran Ngoc Hai, Cao My An, Chau Tai Tao
Abstract

This study aims to determine appropriate salinities for the better growth performance and survival rate of giant
freshwater prawn in nursing recirculation system with and without biofloc application. The experiment included
six treatments with salinities of 0%o, 5%o, 10%o0 and with and without biofloc application. Post-larvae (0.006 g) were
stocked in experimental tanks (500 L) at stocking densities of 1000 individual/m’. Rice flour was added to created
biofloc at C/N = 15. Results showed that after 30 days of nursing, application of biofloc significantly improved prawn
specific growth rate (SGR; 9.65 + 0.46 %/day) and survival rate (SR; 80.0 + 17.1%) compared to without biofloc
application (SGR; 8.89 + 0.33 %/day and SR; 69.7 + 11.1%). Nursing prawn at salinity of 0%o, SGR (8.86 + 0.41 %/
day) and SR (57.2 + 1.95%) were significantly lower than those of salinities of 5 %o and 10 %o. In short, nursing post-
larvae of giant freshwater prawn at salinity of 5 %o in combination with biofloc application presented the highest
specific growth rate (10.1 £ 0.09%) and survival rate (92.1 + 6.21 %).

Keywords: Giant freshwater prawns, biofloc, stocking density, salinity
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