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ABSTRACT

Experiment on white-leg shrimp and tilapia integrated in tank in
combination with biofloc was done in order to determine the appropriate
white-leg shrimp stocking densities in the integration model. The
experiment included four shrimp stocking densities: (i) 150 shrimp/m’; (ii)
200 shrimp/m?; (iii) 250 shrimp/m’ and (iv) 300 shrimp/m’; tilapia was
stocked separately at 4 fish/m> and the biofloc technology (C:N = 15:1);
each treatment was triplicated. Experimental tanks (2m’) contained 1.5 m®
seawater at salinity of 15, initial shrimp weight was 0.006 g. After 60
days of rearing, water quality parameters were suitable for the normal
development of white-leg shrimp and tilapia. Shrimp reared at stocking
densities of 150 and 200 shrimp/m* were 6.76 and 5.97 g, respectively.
Moreover, at stocking densities of 250 and 300 shrimp/m’ shrimp had
significantly higher growth and survival rate and lower FCR compared to
shrimp reared at stocking densities of 150 and 200 shrimp/m’. However,
there was no significant difference in productivity among treatments
(p>0.05).

TOM TAT

Nghién ciru nham xdac dinh mdt dg tém thé chén trang thich hop trong mo
hinh nudi ghép vdi ca ro phi két hop voi biofloc. Thi nghi¢m duoc bo tri
ngau nhién véi 4 nghiém thirc mdt do tém thé gom: (i) 150 con/m’; (ii) 200
con/m’; (iii) 250 con/m’® va (iv) 300 con/m’; cd ré phi duwoc nuéi ghép & tat
cd cdac nghiém thirc véi mat do 4 con/m’ va két hop voi biofloc (C:N =
15:1); moi nghiém thirc dwoc ldap lai 3 lan. Bé thi nghlem c6 thé tich 2

m3/bé véi mirc nede bo tri la 1,5 m*, dé man 15 % khéi lwong trung binh
t6m bé tri la 0,006 g. Sau 60 ngay nuoi, cdc yéu té moi truong nuoc nam
trong khodng thich hop cho sw phdt trién ciia tém thé chdn trang va cd ré
phi. Tom nuéi 6 mat @é 150 va 200 con/m? dat khoi heong trung binh lan
lwot la 6,76; 5,97 g/con va cé téc do tang truong vé khoi lwong nhanh, ty
1é song cao, FCR thap hon va khdc biét cé y nghia so véi cac nghiém thikc
¢ mdt do 250 va 300 con/m®. Tuy nhién, nang suat thu duoc o cac mat do
nuéi khdc nhau khéc biét khéng cé ¥ nghia thong ké (p>0,05).
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1 GIOI THIEU

Toém thé chén tring la dbi twong thuy san co
gia tri thwong phdm cao, dugc nuéi vao khoang
thap nién 80, dén 1992 ching di dwoc nudi phd
bién trén thé gidi nhung chii yéu dwoc nudi & Nam
My, dién tich nuéi chiém hon 70% (Wednder &
Rosenberry, 1992). Nam 2003, cic nuéc Chau A
bat dau nuoi dbi tugng nay, tir do san lugng tom
tang lién tuc qua cic nam: tom thé chén tring trong
nam 2004 din dau vé san lugng t6m nudi (hon 1
triéu tin, dong gbp trén 50% tong san lugng tom
nudi trén thé gidi va dén nam 2012 san luong tom
thé chan tring dat gan 3,2 triéu tan (FAO, 2014).
Mic du tdm thé chan tréng duoc di nhap vao Viét
Nam khoang nam 2001 nhung dén 2008 dbi tuong
nay moi chinh thire dugc nudi rong rai, dién tich va
san luong tom thé chan tring khong ngimg duoc
tang lén. Theo Tong cuc Thuy san (2013), dién tich
va san lugng nudi tom thé chan trang lan lugt 1a
63.719 ha va 243.001 tin, vuot qua san lugng tom
sl (232.853 tAn). Tuy nhién, cung véi viéc ting
nhanh vé dién tich va san luong thi méi truong
ngay cang 6 nhim dan dén tinh hinh dich bénh xay
ra nhiéu hon, nim 2012 di¢n tich thiét hai 1én dén
7.068 ha, chu yéu do méc hoi chung hoai tir cép
tinh — EMS (Bo NN-PTNT, 2013). Dién tich nudi
tom bi bénh tap trung chii yéu & Dong bang song
Ciru Long va mét sb tinh khu vuc trung Trung Bo.
Vi viy, viéc nghién ciu st dung cac tac nhan sinh
hoc 1a xu huéng tich cuc gép phan on dinh moi
truong va han ché dich bénh trong ao nuoi, thong
qua md hinh nudi két hop véi biofloc hay ghép véi
ca ro phi (Ta Van Phuong va ctv., 2014a). Két qua
nghién ctru cho thdy, viéc nudi tom ghép véi ca ro
phi s& dat két qua t6t hon ao nudi tom don nhu tdm
dat kich c& 16n, ty 1€ séng, nang suét tdm cao; bén
canh d6 con thu dugc ca ré phi voi ning suét
923kg/ha/vu (Tién Hai Ly, 2006). Tir nhiing thong
tin trén, nghién ctru nay dugc thuc hién véi muc
tiéu, xac dinh mét do tom thé nudi thich hop trong
md hinh tom cé Gng dung cong nghé biofloc va
ghép voi ca 1o phi.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong phap b tri thi nghiém

2.1.1 Bé tri thi nghiém

Thi nghiém dugc bb ngau nhién voi 4 nghiém
thirc mat d6 tom thé khac nhau: 150; 200; 250 va
300 con/m’; ca roé phi duoc nudi ghép & tat ca
nghiém thirc voi mat do 4 con/m® bé nudi va két
hop véi Gmg dung qui trinh biofloc (bon bot gao aé
can bang ham lugng C:N = 15:1); moi nghiém thire
duoc lap lai 3 lan. Bé thi nghiém co6 thé tich
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2 m*/bé v&i mic nude bd tri 12 1,5 m3, d0 man
nude 15%. Tom thé chan tréng co kich ¢& ban dau
12 0,82 cm (0,006 g/con); ca rd phi ¢ chidu dai tir
5,31 — 5,59 cm va khéi luong 0,18 — 0,24 g/con. Ca
duge bd tri trong 16ng ludi duong kinh 0,4 m; cao
0,5 m; miac ludi 1 cm va ca duoc b tri chung trong
bé va cling thoi gian véi tom. Thoi gian thi nghiém
la 60 ngay.
2.1.2 Cham soc va quan ly

Tém thé duge cho 4n 4 1an/ngay bang thirc an
tom thé hi¢u Grobest (40 — 42 % dam), lugng thic
an dao dong tir 10 — 150% khdi lugng than/ngay
(Tinh theo cong thirc cia Wyk, 2001; Y = W-05558)
va ¢4 16 phi duoc cho in 5% khdi lugng than/ngay
(thtc an ca hiéu Grobest 35% dam). Trong subt
qua trinh nuoéi khong thay nudc, siphong day dinh
ky 15 ngay/lan, kiém tra va duy tri ham lugng kiém
trong khoang 130 — 140 mg CaCOs/L.

DPinh ky bon bot gao 4 ngéy/lén, lugng bot gao
bon vio bé nudi duge tinh theo lugng thic dn cho
tom va ca ro phi an, lugng bot gao dao dong tir
46,0 — 50,8% tong lwong thire an dé dat dwoc ty 18
C:N = 15:1 (Avnimelech, 1999). Bot gao dugc xac
dinh ham luong carbonhydrate va ham lugng dam
tai Trung tam k¥ thut va img dung Cong nghé Can
Tho v6i két qua 14n luot 14 73,4% va 0,26%. Trudc
khi bon, bot gao khudy déu véi nude 40°C theo ty
1€ 1 bot gao: 3 nudce va dugc u kin trong 48 gid.

2.1.3 Cac chi tiéu theo doi

Céc yéu to thuy Iy hoa gdm: Nhiét do va
pH duoc do 7 ngay/lan va dugc do bing may
hiéu HANA 2 budi/ngay (lac 7'00 va 14%00);
Nitrite, TAN va d6 kiém duoc do béng test SERA
7 ngay/lan.

Céc chi tidu vé biofloc: xac dinh kich ¢& hat
biofloc, thé tich biofloc (FVI) 7 ngay/lan va mat do
vi khuan trong méi trudng nude (vi khuin tong va
vibro) 30 ngay/lan. Po chidu dai va chiéu rong
ngiu nhién 30 hat bang tric vi thi kinh, thé tich
biofloc duge xdc dinh bang cach dong 1L nudc
mau vao dung cu thu biofloc, dé ling 20 phut sau
r01 doc thé tich biofloc ling. Pbi véi mau vi khuan
téng dugc cdy trong moi truong NA* va Vibrio
duoc cdy trong mdi truong TCBS.

Tang trudng cua tdm va cd dugc xac dinh 30
ngay/lan. Thu ngiu nhién 10 con t6m/bé va thu
toan bd ca co trong bé wong (6 con/bé). Sau d6 can
khéi Iugng, do chiéu dai chuan cua tom va ca. Ty
1€ séng cua tom thé va ca duoc xac dinh sau 60
ngay nudi. Toc do ting truong, sinh khdi ciia tom
va ca dugc xac dinh theo cac cong thirc sau:
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Tang trudng theo ngay vé khéi lwong: DWG
(g/ngay) = (W1-W2)/T

Tang truong dic biét vé khéi luong: SGR
(%/ngay)= 100*(LnW, — LnW,)/T

Ting truong theo ngiy vé chiéu dai: DLG

(cm/ngay) = (W-W>)/T

Tang truong ddc biét vé chiéu dai: SGRy (%/
ngay) = 100*(LnL, — LnL,)/T

Ning suét (g/m3) = sinh khéi thu dwoc mdi bé/
thé tich nude bé.

(Trong do: Wi: khéi luong t6m, ca ban dau (8);
W,: khoi lugng tc}m, ca Iuc thu rpéu (g); Li: chiéu
dai t6£n, ca ban dau (c;m); L,: chiéu dai tdm, ca lac
thu mau (cm) va T: SO ngay nuoi)

- Xac dinh s6 thirc an (FCR): FCR cua tom béng
tong luong thire an cho tom an/téng trong cua tom
va FCR cta cé bang tong lugng thitc an cho ca
an/tang trong cua ca.

2.1.4 Phan tich 56 liéu

Cac sb liéu thu thap ﬂduqc tinh toan céac gia tri
trung binh, d¢ 1éch chuan bang phan mém Excel,
so sanh sy khac biét gilta cac nghiém thic theo
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phuong phap phén tich ANOVA mdt nhén t6 véi
phép thir Ducan thong qua phan mém SPSS 16.0 ¢
muc y nghia (p<0,05).

3 KET QUA VA THAO LUAN
3.1 Cac yéu td mdi trwedmg nwée
3.1.1 Yéuto thuy Iy héa

Bang 1 cho thay nhiét do nuéc budi sang va
chiéu giita cac nghiém thirc thi nghiém dao dong tir
26,80-28,82°C. Tran Viét My (2009), mic du tom
thé chan tring c6 kha ning thich nghi rong nhiét
trong khoang 15-33°C nhung trong diéu kién nhiét
do thép tom man cam hon véi cac bénh do virus
nhu bénh dém tréng va hoi chung Taura, nhiét do
23-30°C thich hgp cho tdm thé chan trang va 27-30
°C duoc cho 1a nhiét d6 t6i wu cho sy phat trién cua
dbi twong nay. D6i voi pH, budi sang bién dong
trong khoang tir 7,90-8,03; budi chiéu dao dong
trong khoang 8,0-8,1. Tuy nhién, sy bién dong pH
trong cung mot nghi¢m thuc sai khac nhau khong
c6 y nghia (p<0,05). Theo Boyd (1998), khoang
pH thich hop cho sy phat trién ciia dong vat thuy
san 12 6,5-9,0 va khoang bién dong trong ngay phai
nho hon 0,5. Nhu vay, pH trong thi nghi€ém hoan
toan pht hop v6i sy phat trién cia tom va c4 nudi.

Bang 1: Cac yéu tb thiiy Iy ciia mdi truong nuée thi nghiém

Nghiém thirc Nhiét do (°C) pH
Con/m’ Sang Chiéu Sing Chiéu
150 26,80+0,38 28,08+0,04 8,07+0,12 8,10+0,17
200 26,80+0,39 28,18+0,39 8,03+0,19 8,00+,023
250 26,80-+0,42 27,82+0,45 8,00+0,16 8,00+0,22
300 26,90+0,39 28,24+0,50 7,90+0,15 8,00+0,22

Céc yéu moéi truong nude trong qua trinh &
Béang 2 cho thdy, ham lugng nitrite trung binh &
cac nghiém thuc dao dong tr 2,57 — 3,23 mg/L,
TAN bién dong tir 0,33 — 0,33 mg/L va do kiém
125,2 — 139,2 mg CaCOs/L. Su bién dong cua cac
yéu té méi truong nudc giita cac nghiém thie khac
biét théng ké. Theo Boyd (1998), ham lugng nitrite
cho phép trong ao nuoi thiy san khong vugt qua 10
mg/L (t6t nhat nho hon 2 mg/L). Chen et al. (1998)
chi ra ring nong d6 TAN giy chét 50% trong
48 gio & loai tom khac nhau nam trong khoang 30-
110 mg/L. Do kiém 1y tuéng cho ting trudng va
phat trién tém the tr 120 - 160 mgCaCOs/L, thap
hon 40 mgCaCO3/L s& anh huong khong tot dén
suc khoe tom nudi (Charantchakool et al., 2003).
Nhin chung, tit ca cac yéu tb thiy 1y hoa trong thi
nghiém déu ndm gi6i han thuan loi cho tom va ca
phat trién.
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Bang 2: Cac yéu t6 thiy héa ciia mdi trudng
nudc thi nghiém

Nghiém thirc  Nitrite TAN D{ kiém (mg
(con/m?) (mg/L) (mg/L) CaCOs/L)
150 3,23+0,12 0,23+0,12 137,80+17,83

200 3,00+0,17 0,28+0,19 139,23+21,11

250 3,03+0,15 0,33+0,31 137,00+19,77

300 2,57+0,85 0,27+0,22 125,20+21,90

3.1.2 Bién dong mat do vi khudn trong moi
truong nudc

Bang 3 cho théy, trung binh mat do vi khuén
té)ng & cac nghiém thirc mat d¢ tom khac nhau,
sau 30 ngdy nudi dao dong tir 16,12 — 23,37x10*
CFU/mL va 60 ngay nudéi dao dong 39,95 -
94,15x10* CFU/mL, sai khac khong c6 y nghia
thdng ké (p>0,05). P6i v6i mat d6 vi khuén vibrio
sau 30 ngay nudi sai khac biét co y nghia thong ké
gifta cac nghiém thirc, & mat d6 nu6i 300 con/m’
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thi mat do vibrio dat cao nhat (42415 x
10* CFU/mL) va thap nhit & nghiém thirc mat do
200 con/m’ (39,95 x10* CFU/mL). Tuy nhién, dén
giai doan 60 ngay nudi thi mat do vibrio & nghiém
thirc mat d¢ tom 150, 200 va 250 con/m® déu ting
dang ké, mat do vibrio lan luot 1a 4,53; 3,92; 2,34 x
10* CFU/mL, nhung & nghiém thirc mat d§ wong
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300 con/m® vi khuan vibrio khéng ting (4,06 x
10* CFU/mL). Theo Anderson (1993) trong ao
nudi tom néu mat d6 tong vi khuan vuot 107
CFU/mL s€ ¢6 hai cho tom ca nudi va moi trudng
nudi tré nén 6 nhidm. Trung binh mat do tong vi
clia tat ca cac nghiém thirc déu ndm trong gi6i han
cho phép.

Bang 3: Vi khuin tong va Vibrio trong méi truomg nuée

Don vi tinh: 10 CFU/mL

Nghiém thic Sau 30 ngay nudi Sau 60 ngay nudi
Con/m® Vi khuén téng Vibrio Vi khuin téng Vibrio
150 23,37+15,97° 1 454025 49,72428,37° 4,530,69
200 16,38+12,632 1,45+0,152 39,95+28.372 3,9241,50%
250 16,12+5,592 1,53+0,60? 43,67+29,80? 2,34+0,31°
300 18,68+3,54% 4,24+1,94° 94,15+65,582 4,06+0,23°

3.1.3 Kich thude va thé tich biofloc

Cac hat biofloc méi hinh thanh ¢6 kich thuéce
trung binh nho nhéat 0,45x0,33 mm va 16n nhat
0,54x0,39 mm, sau thoi gian vi khuén va dong thuc
vat phat trién manh hon va thanh phan da dang hon
thi hat nho c6 thé két thanh cac hat 1on hon. Hinh 1
va Hinh 2, cho thay kich thuéc hat biofloc ¢6 xu
huéng tang dan vé cudi vu & tt ca cac mat do tom

nudi, & mat dé tdm nudi co kich ¢& hat biofloc 16n
nhét 0,77x0,55 mm. Nhin chung, kich thudc hat va
thé tich biofloc tit ca mat do tdom khac nhau khong
¢6 ¥ nghia théng ké (p>0,05). Su hinh thanh hat
biofloc phu thugc vao mat d§ tom nudi, thanh phf?ln
loai sinh vat cling nhu tinh trang suc khi trong cac
bé thi nghiém, ngoai ra sy hinh thanh cta biofloc
con chiu anh hudng cua cé rd phi do ca rd phi st
dung biofloc lam thire an.

0,8
e —e— 150 con/m?
£ 0,7 7 —— 200 con/m?
S —&— 250 con/m?
= 0,6
.g —0— 300 con/m?
E- 0,5
&
< 0,4
5 0,3

0,2

7 14 21 28 35 42 49 56
Thoi gian (ngay)

Hinh 1: Bién dong ciia chiéu rong hat biofloc trong thoi gian thi nghi¢m
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Hinh 2: Bién dong ciia chiéu dai hat biofloc trong thdi gian thi nghi¢m

Hinh 3 thé hién, trong 7 ngay dau thi lugng
biofloc van rat thap, lwong biofloc & cic nghiém
thirc dao dong tir 0,1 - 0,3 mL/L. Dén 21 ngay
nuoi thi lugng biofloc tang 1én, dao dong tir 0,5 -
0,6 mL/L nhung ham lugng nay & cac nghiém thuc
van khac biét khong c6 ¥ nghia thong ké. Thoi gian

cang vé cubi thi nghiém thi ham luong biofloc va
thé tich biofloc ciing tang, tuy nhién van con thap
hon cac nghién ctu trudc ddy. Theo Avnimelech
(2012), khi nudi tom can duy tri ham lugng biofloc
trong khoang 3 -15 mL/L.

3,0
2,57 B 150 con/m?
~ 2.0 - 0200 con/m?
>E 250 con/m?
= 157 M 300 con/m’
Z ’
1,0 é
“
05 - é
“
i
0,0 .
7 14 21 28 35 42 49 56
Thoi gian (ngay)

Hinh 3: S bién dong thé tich hat bioloc theo thoi gian thi nghiém

3.2 Téc dd ting trudng clia tdm thé chan
trang va ca r6 phi
3.2.1 Tang trucng vé chiéu dai
Chiéu dai ctia tom trong thoi gian nudi ¢ cac
nghiém thirc khac biét khong co6 y nghia thong ké
(»>0,05), sau 30 ngay nudi dao dong tur 3,24 — 4,09
cm va sau 60 ngay dao dong tor 7,23 — 7,92 cm
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(Hinh 4). Tuong tu, tbc do ting truong vé chidu
dai ctia tom sau 30 va 60 ngay nudi 6 cac nghiém
thirc khac nhau khong c6 y nghia théng ké
(p>0,05), toc do ting truong ctia tom sau 30 ngay
dao dong tur 0,08-0,11 cm/ngay (4,52-5,34%/ngay)
va sau 60 ngay dao dong tr 0,11-0,12 cm/ngay
(3,63-3,78 %/ngay).
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30
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Hinh 4: Chiéu dai ciia tom va c4 sau 60 ngay nudi

Dbi vai ca 1o phi, chidu dai sau 30 ngay nudi &
cac nghiém thuc dao dong tir 8,83 — 9,23 cm, sai
khac nhau khong y nghia thong ké (p>0,05). Tuy
nhién dén 60 ngay uong, chleu dai cta ca ¢ nghiém
thirc mat do 150 con/m’ ngan nhit (11,34 cm),
khéc biét c6 y nghia so véi nghiém thuc mat 4o

250 va 300 con/m’. Téc do ting truong cua ca rd
phi 6 cac nghiém thire ciing khac biét gidng nhu
chiéu dai cua c4, toc do tang truong cua cd sau
60 ngay nudi ciing dat thip nhit & nghiém thic
150 con/m? (0,09 cm/ngay; 1,18 %/ngay).

Béang 4: Toc do ting trudng ve chieu dai ctia tdm va ca sau 60 ngay nudi

Nghiém thirc Sau 30 ngay nudi Sau 60 ngay nudi
Con/m’ DLG (cm/ngay) SGR (%/ngay) DLG (cm/ngay) SGR (%/ngay)
Tom thé chan trang
150 0,08+0,00? 4,59+0,042 0,11+0,01? 3,66+0,06°
200 0,10+0,032 5,00+0,83? 0,12+0,01? 3,78+0,08?
250 0,08+0,03? 4,52+0,822 0,11+0,012 3,63+0,10?
300 0,11+0,022 5,340,422 0,12+0,01? 3,78+0,10?
C4 16 phi
150 0,11+0,012 1,52+0,132 0,09+0,012 1,18+0,022
200 0,12+0,00? 1,69+0,022 0,11£0,01° 1,37+0,06°
250 0,12+0,01° 1,70+0,152 0,12+0,02° 1,37+0,14°
300 0,12+0,01° 1,70+0,052 0,12+0,00° 1,4340.04°

Cdc gid tri trong cing mot cft ¢6 ky twe giong nhau thi khéc biét khéng cé y nghia théng ké (p>0,05)

3.2.2 Tang trucng vé khoi lwong

Toém thé chén tring: khdi luong cua tom & cac
nghiém thitc mat d§ tom khac nhau, sau 60 ngay
nu6i dao dong tur 4,78 — 6,76 g/con, gilta cac
nghiém thirc sai khac nhau c6 y nghia théng
ké (p<0,05). Trong d6, ¢ nghiém thic mat do
200 con/m® tom dat khoi lugng cao nhét (6,76
g/con) nhung khong khac biét cd y nghia so voi
mat d6 nudi 150 con/m3 (5,97 g/con). Toc do ting
truong cua tom nudi sau 30 ngdy nudi & cac
nghi¢m thuc dao dong tu 0,02 - 0,04 g/ngay
(15,00 - 17,07%/ngay), sai khac nhau khoéng y
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nghia théng ké (p>0,05). Tuy nhién, dén 60 ngay
thi toc do ting truong cia tom nudi gitra cac
nghiém thic khac biét c6 ¥ nghia théng ké
(»<0,05). O nghiém thirc mat do 200 con/m’ cho
két qua tang truong tot nhat (0,11 g/ngay va 11,7
%/ngay). Két qua nghién ciru nay thé hién, khi nuoi
t6m voi mat do 16n hon 200 con/m? thi téc do ting
truéng thap hon nuédi & mat do thip hon. Toc do
tang tredng cla tom trong nghién clru nay cao hon
s0 V6i cac nghién ciru gan day, nudi tom thé chan
trang trong bé theo qui trinh biofloc v&i mat do 300
con/m® va do min 15%,, sau 2 thang nudi tdm dat
4,68 g/con (Ta Van Phuong va ctv., 2014a).
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C4 16 phi: sau 60 ngay nudi thi khdi luong ca rd
phi & cac nghiém dao dong tir 55,57 — 82,25 g/con,
gilta cac nghiém thirc khac biét c6 ¥ nghia théng
ké (p<0,05). Cé 16 phi ¢6 khdi lugng thap nhat 13
¢ nghiém thirc mat do tom nudi 150 con/m’
(55,57 g/con) va cao nhat 1a & nghiém thirc mat do
tom nudi 300 con/m? (82,25 g/con). C4 ting trudng
trong nghién ctru nay theo xu hudng, khi mat do
tom nudi cang cao thi cd ting trudng cang nhanh.
Diéu nay hoan toan phu hop, vi ca 16 phi c6 thé an
duogc cac hat biofloc hay vat chét lo limg, nén khi
nudi mat d§ tdm cang cao thi lugng thirc an cho
vao trong bé cang 16n, phan thai ra va cac vat chat
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lo ling cang nhiéu. Twong ty, toc d6 ting trudng
vé khoi lugng cuia ca ro phi sau 30 hay 60 ngay
nudi & mat do tém nudi 150 con/m? thap nhit so
v6i cac nghi€ém thic con lai va khac biét c6 y nghia
thdng ké (p<0,05). Cu thé, sau 30 ngdy nudi ca &
nghiém thirc mat do 150 con/m? 1a 0,68 g/ngay
(4,89 %/ngay), & cac mat do nudi 200; 250 va
300 con/m’® ci c6 toc d ting truong lan luot 1a
0,78; 0,92; 0,77 g/ngay (5,74; 5,99; 5,59 %/ngay).
Sau 60 ngay nudi, toc do ting trudng cua ca nudi &
nghiém thirc mat d6 tom nudi 150 con/m? cling dat
thap nhat (0,82 g/ngay va 3,68 %/ngiy) va khac
biét so vdi ca ¢ cac nghiém thirc con lai.

8,0 90 - ——150 b
—— 150 n/m3 con/m3
=70 - comm 6.76c gy | | —8—200 con/m3 b
5 —8— 200 con/m3 o
5] +250 Il/ 3 5,97bC ) i +250 con/m3 b
= 607 conm S 70 —e—300 con/m3
E 50 - —e— 300 con/m3 524ab 20 g A
e 478 S50 - a
an 4,0 %1)
g 30 - 40 -
=7 = 30
é) 2,0 5 20 1
1,0 1 10 1
0,0 0
0 30 60 0 30 60
Thoi gian nuoi (ngay) Thoi gian nuoi (ngay)
Hinh 5: Khéi lwong trung binh ciia tdm va ca sau 60 ngay nudi
Biang 5: Téc d9 ting truwong vé khdi lwong ciia tdm va ca sau 60 ngay nudi
Nghiém thirc Sau 30 ngay nubi Sau 60 ngay nudi
Con/m’? DWG (g/ngay) SGR (%/ngay) DWG (g/ngay) SGR (%/ngay)
T6m thé chan tring
150 0,02+0,00? 15,00+0,09* 0,09+0,012 11,50+0,12%
200 0,04+0,02° 17,07+2,032 0,11+0,01° 11,70+0,17¢
250 0,02+0,02° 16,99+2,112 0,08+0,01° 11,13+0,132
300 0,04+0,01° 17,03+1,09* 0,09+0,02° 11,28+0,23%
Ca rd phi
150 0,68+0,06* 4,89+0,16* 0,82+0,07 3,68+0,08"
200 0,78+0,02? 5,74+0,26° 1,10+0,08° 4,41+0,14°
250 0,92+0,06° 5,99+0,15° 1,22+0,19% 4,43+0,19°
300 0,77+0,08* 5,59+0,26° 1,28+0,10° 4,57+0,10°

Cdc gid tri trong ciing mot ot c6 ky tw giong nhau thi khdc biét khéng co ¥ nghia thong ké (p>0,05)

3.3 Ty I¢ song, ning suit, hé so thirc in ciia
tom thé chin trang va ca ro6 phi

3.3.1 Ty Ié song cia tom thé va cd ré phi

Ty 18 séng cua tom sau 60 ngdy nudi & cic
nghiém thirc mét ¢ tom nuoi khac nhau dao dong
tu 23,7 — 41,0%, gitta cac nghiém thuc sai khac cé
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¥ nghia théng ké (p<0,05). Ty 1& song cao nhat &
mat d6 tom nudi 150 con/m’ (41,0%), ké dén & mat
d6 200 con/m® (30,4%), ty 1& séng cua 2 nghiém
thirc nay c6 su chénh léch nhung khac nhau khong
¢6 y nghia thong ké (p>0,05). Ty 1¢ song cia tom
trong thi nghiém nay tuong dbi thap hon cac
nghién ctru trude, nudi tom thé trong bé voi qui
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trinh biofloc thi ty 1& sdng cua tom dat tir 75,0 —
97,3 % (Ta Van Phuong va ctv., 2014b). Nguyén
nhan ty 18 sdng cua tom trong nghién ciru nay thap,
do tha tdm nho (0,006 g/con), trong giai doan dau
¢6 thé bi c4 16 phi an nén dan dén ty 1& sng thip.
Mit khac, tha cé ro phi trong 10ng dit trong bé nén
phan ca ro phi va phan tom tap trung lai 1 chd,
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khong phan bd déu trong bé wong lam anh huong
dén su phat trién cua biofloc, tang trudng va ty 1€
song clia tom s& giam.

DPbi v6i ca 16 phi dwoc nudi két hop trong
nghién ciru nay dat ty 18 song 100% & tit ca cac
nghiém thurc.

I Tom thé
Ca 16 phi

100 7 7 7 7
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S
en 60
=]
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L 40 A
>
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20
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250 300

Mat 46 tom thé (con/mz)

Hinh 6: Ty 1¢ séng ciia tém thé chan tring va ca rd phi sau 60 ngay nudi

3.3.2 Nang suat, hé s thirc dn cia tom thé
chan trang va cd ré phi

Niang suét tom nudi & cac mat dd khac nhau dao
dong tir 306,33 — 411,67 g/m3, ching khong khac
biét co y nghia thong ké (p>0,05). Vi ning suat
dat dugc trong thi nghiém nay thap hon nhiéu
so voi nghién ciu cua Ta Van Phuong va ctv.
(2014a). Mac du, tom c6 tdc do tang truéng nhanh
hon so v6i cac nghién ciru trude do ty 16 sdng cua
tom thip, trung binh cao nhét chi 41,0% (& nghiém

thirc mat d¢ tom 150 con/m®). Bén canh ning suat
tom thu dugc, thi nghiém nay con thu dugc san
phim 14 c4 r6 phi véi niang suit dao dong tir
222,33 - 328,67 g/m’, ning sut ca thu duoc & cac
nghiém thic khac biét c6 ¥ nghia théng ké
(»<0,05). 6] nghiém thirc mat d6 tom 150 con/m’
cho ning suit c4 thap nhat (222,33 g/m?) va khac
biét c6 y nghia so voi 3 nhém mat d¢ tom con lai.
Mic du ty 18 sdng cta ¢4 & cic nghiém thic déu
100% nhung ca nudi & mat d6 tom nudi 150
con/m? ¢6 tdc d6 ting trudng thap.

Bang 6: Ning suit, hé s6 thirc in (FCR) ciia tom thé va ca rd phi

Nghiém thirc Tém thé chén tring Ca ro phi
Con/m’ Niing suit (g/m?) FCR  Ning suit (g/m°) FCR
150 372,33+127,032 1,72+0,612 222,33+£17,47% 0,16+0,02°
200 411,67+76,71° 2,0040,27% 285.33+18,77" 0,12+0,01°
250 306,33+42,55% 2,72+0,85% 313,33+46,74° 0,12+0,02?
300 372,67+55,23¢% 3,18+0,42° 328,67+24,58° 0,110,012

Cic gid tri trong ciing mot cét cé ky tr giong nhau thi khdc biét khong cé y nghia thong ké (p>0,05)

Hé sb thie 3n cua tdm thé & cac nghiém thirc
sai khac co y nghia théng ké, dao dong tir 1,72 —
3,18. Trong d6, hé s thirc an thip nhit & nghiém
thirc mat o tom nudi 150 con/m’® (1,72) nhung
khong khac biét c6 ¥ nghia so véi mat d6 tom nudi
200 con/m? (2,0), tuy nhién sai khac c6 y nghia so
v6i mat do tom nudi 30 con/m? (3,18). Trai lai, hé
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s thirc an ciia ¢4 rd phi & cac nghiém thirc rét thap,
dao dong tur 0,11 — 0,16; & nghiém thirc c6 mat
d0 tom nuoi thép thi hé s6 thirc an cua ca cao hon
(150 con/m?, FCR = 0,16) va khac biét c6 y nghia
so voéi cac nghiém thuc mat d§ tdm nuoi cao hon.
Didu nay, chimg to rang c4 rd phi co sir dung thirc
an tir ngudn chét thai ctia tom hay céc hat biofloc.
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4 KET LUAN VA PE XUAT

— Cac yéu td moi trudng nude duoc khao sat
déu nam trong khoang thich hop cua tom va ca
nuoi.

— Toém thé nudi & mat do 150 va 200 con/m’
cho két qua tdt, khéi lwong trung binh 1an luot 1a
6,76; 5,97 g/con va co toc do ting truong vé khbi
lugng nhanh, ty 1€ séng cao, FCR the”ip hon va khac
biét c6 y nghia so vdi cac nghiém thirc & mat do
250 va 300 con/m3.

Trong qua trinh thuc hién thi nghiém do hé
théng suc khi yéu giy han ché sy hinh thanh
biofloc va do kich thudc mit luéi 16ng rd phi 16n
nén tom thuong xuyén vao trong lf)ng, ca ro phi an
nén ty 1¢ song cia tom thap. Do do, can khac phuc
duge 2 yéu t6 nham nang cao ty song tot hon va
ning suat tom nudi bang cach dung ludi bao 16ng
¢6 kich ¢& mit lu6i nho hon nhung phai dam bao
nuée bén trong va ngoai 1ong thong thoang, bé tri
tom ¢6 kich thude 16n hon mét ludi hodc bd tri ro
phi vao bé sau khi tdm 16n hon kich c& mét luéi.
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