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ABSTRACT

The study was conducted to evaluate the effectiveness of bioflocs application to three-phase
intensive farming of white leg shrimp in Bac Lieu province. Shrimp (PL12, 3000PL/m2)
were stocked in 100m2 pond for 24 days (Phase 1). The shrimp were then cultured in a
400m2 pond at a density of 600 shrimp/m2 (Phase 2). Afier 25 days of culture, the shrimp
were transferred into 2 ponds (400m2/pond) at a density of 270 shrimp/m2 until reaching
harvest size in 50 days (Phase 3). The results showed that througout 03 Phases the biofloc
farming system was effective and provided high survival rates, with Phase 1, Phase 2, Phase
3 were 98%, 90%, 82%, respectively. After about 100 days, shrimp weight reached >20g/
shrimp (average of 40-50 shrimp/kg), with growth rates in Phase 1, Phase 2, and Phase 3
being 0.03, 0.21, and 0.45 g/day, respectively. Productivity was 4,754 tons/800m2/crop.
Environemtal parameters in shrimp ponds were in an appropriate range for the development
of white shrimp. The density of Vibrio in water was low (maximum <2.3x103 CFU/ml), in
which yellow colonies was the majority. The size (R-floc and D-floc) and volume (V-floc) of
flocs gradually increased towards the end of the white shrimp farming period, and the values
of these parameters were within the recommended range in shrimp farming using biofloc
technology. R-floc, D-floc, V-floc respectively ranged from 0.21-0.4 mm, 0.26-0.8mm, and
3.0-11 ml/L during the rearing period in the three stages. Besides, the results from this study
show that the feed efficiency in the system was consideraly high (with FCR 1.21), which was
evaluated as a sustaniable system with high profits and eco-friendly to environment.

TOM TAT

Nghién ciru dwoe thue hién nham danh gia hiéu qua ciia viéc img dung cong nghé bioflocs
trong nudi tom thé chan trdng tham canh ba giai doan tai tinh Bac Liéu. Tom giong PL12
(3000 PL/m2) dwoc wong trong ao [t bat 100m?2 trong 24 ngay (GD1). Tom sau do dwoc
sang thua va nuéi voi mdt do 600 con/m2 trong ao lot bat 400m2 (GP2). Sau 25 ngay
nuoi, tom dwoc chuyén vao 02 ao nudi lot bat (400m2/ao) mat do 270 con/m2 dén khi
dat kich ¢& thu hoach trong 50 ngdy (GP3). Két qud cho thdy wong/mudi tom thé qua 03
giai doan trong mé hinh bioflocs hiéu qud va cho ty Ié song cao, GP1, GP2, va GD3 1y Ié
song to6m lan heot la 98%, 90%, >82%. Sau khodng 100 ngay wong/nudi khéi luong tom
dat >20g/con (trung binh 40-50con/kg), vi toc dé tang truong & GP1, GD2, va GD3 lan
lweot 1d 0,03, 0,21, va 0,45 g/ngay. Ning sudt dat dwoc 4.754 tan/800m2/vu. Céc yéu t6
méi truong neée & ca 03 GD déu trong gidi han thudn loi cho tém thé phat trién. Mdt sé



vi khudn Vibrio trong méi triweong meée thap (t0i da <2,3x103 CFU/ml), trong d6 khudn
lac vang chiém da s6. Kich thieée (R-floc va D-floc) va thé tich (V- ﬂoc) hat flocs tang dan
Vé cudi cac giai doan wong nudi tom thé, va gid tri cac thong sé nay deu trong khodng
khuyén cdo trong mé hinh nuéi img dung céng nghé bioflocs. Trong dé, R-floc, D-floc,

Tir khoa: Bioflocs,
Litopenaeus
vannamei, tham canh,
ba giai doan.

V-floc lan lwot dao dong tir 0,21-0,4 mm, 0,26-0,8mm, va 3,0-11 ml/L trong qua trinh
wong tom & ca 03 giai doan. Ngodi ra, két qua tir dé tai nay cho thdy hiéu qua sir dung
thire an trong mé hinh khé cao (véi FCR 1,21), diege danh gid la mé hinh bén viing mang
lai hiéu qua vé kinh té cao va than thién voi moi truong.

1. Giéi thiéu

Nganh nuoi tom Viét Nam da dat duoc
su phat trién vuot bac vé san lwong va gia tri
xuét khau (Bo NN&PTNT, 2019). San luong
thuy san Viét Nam da duy tri ting trudng lién
tuc trong 17 ndm qua vdi muc tdng binh quan
la 9,07%/nam va san lugng nudi trong ting
binh quan 12,77%/nam (VASEP, 2019). Nam
2019, dién tich nudi tom dat 720 nghin ha, san
luong tom nudc log udc dat 750 nghin tan béng
98,3% so voi nam 2018, trong d6 tom su udc
dat 270.000 tan, tom chan tring 1a dat 480.000
tan (VASEP, 2019). Trong d6, PBSCL 14 ving
nudi tom thwong pham quan trong nhat, chiém
hon 93% dién tich nudi tom va 82% tong sin
lugng cia ca nudc (Tong Cuc Thong ké, 2019).
Bén canh sy phat trién vugc bac, nganh nuoi
tom ¢ Viét Nam di chung kién nhidu van dé
16n tir khi c¢6 su xuét hién va phat trién manh
ciia cac hé thdng nudi thim canh. Van dé ndi
bat nhét lién quan dén sy bung phat dich bénh,
din dén tinh trang lam dung thudc/hoa chit,
cic van dé ton luu khang sinh trong san pham
tom dan dén san pham khong dap tng duoc
tiéu chudn nhap khau va ty 1¢ tir chdi nhap khau
san pham tom Viét Nam vao cac qudc gia khac
cao (Quyen va cong su, 2020).

Van dé dich bénh trong nuodi tom, O
nhiém moi truong ngdy cang nghiém trong da
thuc ddy nganh nudi tom phai tiép can nudi
theo hudng than thién véi moi truong, gidm
x4 thdi gy 6 nhiém moi trudng, it thay nudc
hodc khong thay nudc, tding cudng an toan sinh
hoc cho tom nudi (Mclntosh va cong su, 2001).
Tuy nhién md hinh khong thay nudc lai tich
lity nhiéu vat chét hitu co, vi sinh vat va nhat 1a
cac chat dang Nito v co ¢o thé giy doc (nhu
NH, va NO,) (Hopkins va cong sy, 1997; Crab
va cong su, 2007).

Cong nghé bioflocs 1a mot cong nghé
bén virng dugc sir dung trong cac mé hinh nudi
tom khong thay nudc (Avnimelech, 2007). H¢
vi sinh vat di dudng trong cdng nghé¢ bioflocs
duoc diéu khién dé kiém soat chat luong nudc
cht yéu bang cach c dinh amoni thanh sinh
khéi vi sinh vat (Avnimelech, 2006; Crab va
cong su, 2007). Nhiéu két qua nghién ctru
cho thdy ring viéc ting dung bioflocs trong
hé thong nudi c6 thé nang cao hiéu suét ting
truong cua tom (Arnold va cong sy, 2009;
Megahed, 2010). Bioflocs ciing dong vai tro
nhu mot ngudn thirc dn bod sung cho tém nudi
(Avnimelech, 1999). Pic biét, bioflocs c6 thé
tac dong tich cuc 1én hoat dong men ti€éu hoa
cua tom (Kuhn va cong sy, 2009; Xu va cdng
su, 2012).

Tom thé chan
vannamei 1a ddi tuong dugc nudi phé bién &
nhiéu noi trén thé gidi hién nay. Tom dugc biét
véi dic tinh ting truéng nhanh, va van ting
truong tot khi nudi & mat do cao. Trong thap ky
qua, viéc san xuat tom thé chan tring trong cac
hé thdng tham canh 4p dung bioflocs va khong
thay nuéc dd tré nén phd bién va bén ving
(Burford va cong su, 2004). Tuy nhién, hién
ching ta van chua biét nhiéu vé tac dung co
loi cuia bioflocs dbi voi hiéu sudt ting truong
tom khi wong nudi qua céac giai doan khac nhau
trong hé théng nay.

tring  Litopenaeus

Nghién ctru nay dugc thuc hién nhim
danh gia hiéu qua cua viéc ung dung cong nghé
bioflocs trong md hinh nu6i tham canh tom thé
chan trang (Litopenaeus vannamei) qua 03 giai
doan tai tinh Bac Liéu. Céc thong s6 moi truong,
mat sb tong khuan trong nudc, ty 18 sdng va ting
treong cua tom dugce theo doi va ghi nhan trong
subt qua trinh thi nghiém. Két qua tir nghién ctru
nay gop phan dua ra giai phap gitp phat trién
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bén virng nghé nudi tom tham canh, han ché 6
nhiém mai trudng, gitip nang cao ning suit, loi
nhuén cho nguoi nuoi tom.

2. Phwong phap nghién ciru

Nguén tém thé chan tring (L. vanname)
giong: Tom giébng P12 sin cé tai Cong ty
TNHH San Xuit giéng Thuy San Pic Nguyén
duoc thuan tir trong trai gidng véi do min thich
hop va duoc kiém tra khong nhidm Vibrio
parahemolyticus trude khi tha vao ao uong.

Nguén nuwde wong nudi tom: Nude wong
duoc 1éy tr song c6 do0 man 10-20%o, dugc xt
1y thude tim KMnO, ndng do 2 ppm trong thoi
gian 2-3 ngay, nudc duoc loc qua tui loc, sau do
duoc xir Iy voi Chlorine ndong do 30ppm trong
thoi gian 7-10 ngay. Sau khi nuéc xtr ly khong
con Chlorine, cac yéu td méi truong nude duge
diéu chinh vé khoang thich hop trudce khi cap
vao ao wong nuoi tom.

Cdc ao wong/nudi tém: gbm 01 ao wong
dién tich 100m?, 02 ao nu6i dién tich 400m?%/
ao. Tat ca cac ao déu dugc 16t bat HPDE bo
va day.

2.1 Thiét ké thi nghiém

Nghién ciu duge thuc hién trong 3 giai
doan: Giai doan 1 (GD1), tdm thé gidng P12
dugc wong trong ao 16t bat dién tich 100m? véi
mat do 3.000 PL/m? trong thoi gian 24 ngay.
Sau d6, tom duogc chuyén sang nudi ¢ Giai
doan 2 (GD2) trong ao 400m? véi mat do 600
con/m?. Sau 25 ngay nudi tém duoc chuyén
qua nudi Giai doan 3 (GP3) véi mat do 270
con/m?®trong 02 ao dit 16t bat (Ao 1, Ao 2, vdi
dién tich 400m?*/ao) trong thoi gian 50 ngay.

2.2 Chim séc va quan ly

Trong qua trinh wvong nuoi, day ao dugc
siphone dé loai bo vo tom va cin day ao. Trong
GD2 khong thay nudc, chi cap bd sung luong
nude that thoat do siphone va loai flocs khoi
hé théng nudi. Trong 30 ngay tiép theo & GD3,
chi thay 15% thé tich nuéc trong ao nudi. Nudc
thay dugc gilr lai nudi céac loai ca an floc trong
cac ao ling lan can. Thic dn cho tom uwong
va nudi dugce st dung c6 do6 dam 40% (cong
ty Tongwei). Kich c& thuc an dugc dung phu
hop theo ting giai doan phat trién cua tom.
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T GP2, 15 ngay dau tém duge cho dn 6 lan/
ngay véi 3-5% trong lugng va diéu chinh theo
nhu cau. Tt ngay thir 16 tro di, tom duogc cho
in bing may theo nhu ciu, thoi gian cho tém
in tir 6 gio dén 22 gid. Ngudn carbon hitu co
duoc bd sung trong cac ao wong nudi 1a mat ri
duong. Lugng mat duong dugc bd sung hang
ngay theo ty 1¢ 1:1 vdi thiic &n st dung va duogc
diéu chinh tiiy theo céc yéu t6 chat lugng nudc
va yéu t6 pH. Vi khuan di dudng duogc bo sung
thém tir dau vao cac ao wong nudi 1a Bacillus
spp. mat s6 10° CFU/g duge bd sung 0,2ppm
lién tuc trong 7 ngay dau, dén khi flocs hinh
thanh thi giam xudng 3-5 ngay/lan.

2.3 Cac chi tiéu theo ddi va cong thirc
tinh

Chi tiéu moi trwong

Nhiét @6 va pH méi truong nudc duogc do
2 lan/ngay vao thoi diém 6:00 va 14:00 bang
may do pH va nhi¢t d6 (HANNA). Oxy hoa
tan (DO) duoc do 2 lan/ngay vao lac 14:00 va
22:00 bang may do DO (HANNA). Cac chi
tiéu moi truong nudc nhu kH, TAN, [NO,],
[NO,], [Ca*], va [Mg*'] dugc do 4 ngay/lan
vao luc 14:00 bang bd kit (Sera, Btc) tuong
ung cho tung chi tiéu.

Mat sb vi khuan Vibrio trong nudc dugc
kiém dinh ky 4 ngay/lan trén moi trudng thach
TCBS. S6 khuan lac ¢6 trong méi trudng TCBS
duoc xac dinh bang cong thuc sau:

Mat sé vi khudn Vibrio (CFU/ml) = S6
lugng khuan lac x Do pha lodng x 10

Chi tiéu hat flocs dugc kiém tra dinh ky
4 ngay/lan. Chiéu dai (D-floc) va rong (R-floc)
cua hat flocs duoc xac dinh bﬁng trc vi thi
kinh, thé tich floc (V-floc) dugc xac dinh bang
phéu lang Imhoff.

Cdc chi tiéu trén tom

Ty 1é séng cua tdm wong va nudi thit 1an
luot dugce xac dinh vao cudi giai doan vong va
nudi. Téc do ting truong vé khdi lwong cua
tom ¢ Gb1 va GDb2 duoc xac dinh dinh ky
7 ngay/lan va vao cudi vu nudi. Téc do ting
truong khoi lugng cia tom & GP3-Ao 1 va
GDb3-Ao 2 dugc xac dinh dinh ky vao ngay tha
8,16,24,28.40, va 44 sau khi tha nudi. S& luong



30 con tdbm mdi lan duge can dé tinh toan céac
chi tiéu tang truong nhu dé cap bén dudi.

Ti 18 séng: SR (%) = (Tong sd téom thu
duqc/Téng sd tom duoc tha) x 100

Tang trong: WG (g) = Wc — Wd

Tang truong tuyét d6i khdi lugng: DWG
(g/ngay) = (Wc — Wa)/t

Tang trudng khéi luong dac biét: SWGR
(%/ngay) = (InWc — InWd) x100/t

Trong d6, We: Khdi lugng cudi (g); Wd:
Khéi luong dau (g); t: Thoi gian thi nghiém
(ngay).

Hach todn chi phi sin xudt: Mot s6 chi
tiéu hiéu qua tai chinh dugc tinh dua trén cac
cong thuc sau:

Tong chi phi = Tong chi phi bién d6i +
Téng chi phi khdu hao

Tong thu nhap = tong sb tién ban san
phém

Téng Loi nhuan = Tong thu nhap — Tong
chi phi

Ti suat loi nhuén (14n) = Tong lgi nhuan/
Tong chi phi

Gia thanh = Tong chi phi/tong san lugng

2.4 Phwong phap xir 1y s6 liéu

Céac sb liéu dugc ghi nhan cho tung chi
tiéu duoc tong hop, xir 1y bang phin mém
Office 2021. Sb liéu tong hop dugc thé hién
dudi dang trung binh + sai s6 chuan.

3. Két qua va thio luin

3.1 Bién ddng cia cic yéu té6 méi
trudng nude

3.1.1 Bién djng cua cdc yéu té méi
truong

Nhin chung, tit ca cac yéu td thuy 1y hoa
trong thi nghiém & ca 03 giai doan nay déu nam
gi61 han thuan lgi cho tom thé phat trién. Két
qua ghi nhan vé nhiét d6 méi trudng nude &
giai doan wong (GP1) va nuodi (GD2 &3) tom
thé moé hinh bioflocs cho thidy khéng co su
bién dong 16n gitta sang va chiéu, va nhiét do
6n dinh trong subt thoi gian thi nghiém, dao
dong trong khoang 26-29°C (Hinh 1). Tuong
tuy d6i v6i chi tiéu pH, khong c6 su bién dong
16n gitta pH budi sang va budi chiéu ¢ cac giai
doan wong nudi trong sudt thoi gian thi nghiém.
Gia tri pH chi dao dong trong khoang 7,5-8.3.
Su bién dong pH trong ngay ¢ cac giai doan
nudi rat thap (<0,5) (Hinh 2). Pay dugc biét
12 khoang pH tbi wu cho su phat trién va ting
trudng cua dong vat thuy san noi chung va tom
thé chan trang néi riéng (Boyd, 1998). Bdi vai
ham lugng oxy hoa tan (DO) trong cac ao wong
nuodi qua cac giai doan, gia tri DO ludén duogc
duy tri twong ddi 6n dinh, trung binh >5,5mg/1.
Pay ciing 1a déc trung trong mo hinh bioflocs,
do mdi truong nudc phai dugce suc khi lién tuc
nham giir cho cac hat floc lo ling trong nuéc
va cung cip du oxy cho ca tdm nudi va su phat
trién cua vi sinh hiru ich trong nudc.

Hinh 1. Sy bién dgng nhiét d9 nwéc trong cac giai doan wong nudi tom
thé chan trang ing dung cong nghé bioflocs
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Hinh 2. Sy bién dong pH méi trudng nwéc trong cac giai doan wong nudi tom
thé chan trang ing dung cong nghé bioflocs
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Ham lugng TAN va NO, dugc ghi nhan
cd su tang dan trong thoi gian nudi, dac biét
la sau 25 ngay nuoi (Hinh 3). Trong d6, TAN
trung binh ¢ cac GP1, G2, GD3 lan luot 1a
0,44+0,14mg/L, 0,94+0,28 mg/L, va 0,55+0,17
mg/L. Mbi trudong nudc & GP1 trong sudt thoi
gian 25 ngay khong thay xuéat khi doc NO,
trong khi & GDB2 <Img/L. Tuy nhién ¢ GD3,
¢6 sy ting dan ndng do NO, sau 28 ngay nuoi,
gia tri nay 6 Ao 1 dao dong tu 2-5mg/L va &
Ao 2 dao dong tir 2-7 mg/L. Nong d6 TAN va
NO, trong nghién ctru nay nhin chung cao hon
so voi két qua nghién ciru cua Lé Qubc Viét
va cong su (2015) thyc hién mo hinh bioflocs
0 cac mat do nudi tuong duong (250-300con/
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m?) két hop véi nudi ca ré phi ghi nhan TAN
trung binh dao dong 0,27 — 0,33 mg/L va NO,
2,57 — 3,03 mg/L. Theo Boyd (1998), ham
lugng nitrite cho phép trong ao nuoi thuy san
khong vuot qua 10 mg/L va tét nhat < 2 mg/L.
Zhao va cong su, (2012) da danh gia hiéu qua
ctia cong nghé biofloc ddi véi viée duy tri tot
chit lugng nude ao nudi, cung cap ngudn thirc
an dinh dudng va tc ché tac nhan giy bénh
tiém tang trong ao nudi thim canh mét d6 cao.
Két qua quan trac chat luong nudc trong ao
nudi Bioflocs (BFT) ctia nhom tac gia cho thiy
ndng do khi doc NH, va NO, thap hon nhiéu so
vo1 ao doi chung khong ap dung BFT (P<0,05).

Hinh 3. S bién dong ciia TAN va NO2 mdi trudng nuéc trong cac giai doan wong nudi tom
thé chan trang ing dung cong nghé bioflocs
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Theo Charantchakool et al. (2002), d6
kiém 1y tuong cho ting trudng va phat trién tom
thé tor =120 mgCaCO,/L va < 40 mgCaCO,/L
s€ anh huong khong tot dén stc khoe tom nudi.
Két qua ghi nhan tir nghién ctru nay cho thay,
dd kiém & ca 03 giai doan wong nudi tom thé
nam trong khoang tt cho su phat trién cua tom
nudi (Bang 1). Van Wyk & Scarpa (1999) cho
biét hé théng nudi L. vannamei BFT lién quan
dén do kiém va CO,, va danh gia qud trinh

nitrite hoa tot nhat doi véi do kiém cao hon,
ndng do ammonia va nitrite thap hon & d6 kiém
225 va 300 mg/L. Ngoai ra, nhom tac gia ciling
cho biét Na,CO,, NaHCO, va Ca(OH), déu duy
tri chat lugng nudc tot, giup cho su hinh thanh
bioflocs va su phat trién cua tém; Trong do,
Ca(OH), cho hi¢u qua cao hon so voi cac san
pham con lai va duy tri d6 kiém 1én hon 100
mg/L (Van Wyk & Scarpa, 1999).

Bing 1. Sy bién déng cic thong s6 méi truong nude (kH, [Ca®], [Mg*], va [NO,-])
trong cac giai doan wong nudi tdm thé chin tring ing dung cong nghé bioflocs

Cac GD wong/nuoi (nl:gl-/IL) ([I:ligajg) ([Ilzl/lgg/:]) ([Egil)
Gb1 144,00+£6,80  291,43+738 1020,00 + 39,28 3,14£1,14
Gb2 148,50+£5,64  317,50+7,96 1275,00 + 46,41 571+2,77
GD3 - Aol 196,75 £ 8,52 353,85+5,72 1305,00 47,93 15,38 + 3,86
GD3 - Ao2 196,62 + 8,52 361,54+ 6,59 1287,69 + 42,76 14,62 £3,90

3.1.2 Bién ddng ciia mdt sé Vibrio trong
nuoc

Mat sé vi khuédn Vibrio trong nghién ciru
nay nhin chung ting din theo giai doan nudi
va thoi gian nudi (Hinh 4). O giai doan wong
(GP1), tong mat sé vi khuén tbi da <1,3x103
CFU/ml, trong d6 mtrc d6 khuén lac xanh hién
dién rat thip (trung binh 124+80 CFU/ml). O
GD2, mat sb Vibrio ting dan sau 16 ngay nudi
v6i Vibrio tong dao dong tir 0,13x10%- 2,0x103
CFU/ml, tuy nhién trong d6 chiém da sb la
khuén lac vang (>80%). O GP3 & ca hai ao
nudi cé su bién dong 16n vé téng khuin Vibrio

trong qua trinh nudi, tuy nhién tong mat sb vi
khuan Vibrio toi da chi khoang 2,2x10% CFU/
ml va khuan lac xanh chiém téi da chi khoang
1x10° CFU/ml sau 50 ngay nudi. Mat s6 Vibrio
trong nghién ciru nay nhin chung thip hon so
voi mot nghién ctru tuong tu cua Lé Quéc Viét
va cong sy (2015) nuoi tom thé moé hinh BFT
& mat d6 250 con/m® ghi nhén tong Vibrio
trong nudc la 1,45x10* CFU/ml. Zhao va cong
su, (2012) cho biét thanh phéan vi khuan chinh
trong ao BFT la Bacillus sp., trong khi trong ao
khong ap dung BFT thi nhom vi khuan Vibro
chiém vu thé.



Hinh 4. Sy bién dgng mit sb vi khuin Vibrio (tong, Khuan lac vang, Khuén lac xanh) trong
moi trweong nude ¢ cac giai doan wong nudi tom thé chan trang irng dung cong nghé bioflocs
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3.1.3 Kich thuéc va thé tich hat biofloc

Hinh 5. Sy bién dgng chiéu dai (D-Floc), chiéu rong (R-Floc) va thé tich (V-Floc) ciia hat bioflocs
trong cac giai doan wong nudi tém thé chin trang ung dung cong nghé bioflocs
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Kich thudc chiéu dai, chiéu rong va thé
tich hat bioflocs ¢ 03 giai doan wong nudi tom
thé¢ dugce thé hién trong Hinh 5. Két qua cho
thay kich thudc hat bioflocs ting dan vé cudi
vu nudi ¢ ca 03 giai doan. G GP1, kich thudc
hat floc 16n hon GP2 do qué trinh gay floc
bat dau khi tom duoc wvong ngay thir 1 va floc
duoc duy tri kéo dai dén ngay uong thir 24 ma
khéng loc floc duy tri ¢ mtc 6n dinh nhu GD2
va GD3. Khi cac ao nuoi dugc suc khi manh
tao thanh dong chay va sy xdo tron manh thi
sb luong cac hat biofloc c6 kich c& nho tiang
1én va pho bién hon (Avnimelech, 2007). Thé
tich bioflocs vao nhiing ngay dau & ca 3 giai
doan rat thip sau d6 ting dan dén khi két thic
mo hinh nuéi, khi b sung thtc an, vi khuin
di dudng co6 lgi va suc khi manh lién tuc nén
kich thich sy phat trién cua vi khuan di dudng
lam mat sé vi khuédn tong ting 1én, ching lién
két lai cung dong, thuc vat va vat chat hitu
co tao thanh mét phuc hop (hat biofloc). Chi
s6 thé tich bioflocs ciia 3 giai doan nudi dao
dong trong khoang 3-11ml/L. Theo dé nghi cia
Avnimelech (2009) thi lugng bioflocs trong ao
nudi tdom nén ting dan tir 3 ml/L khi méi tha va
can diéu chinh khi luong biofloc khéng vuot
qua 15 ml/L.

3.2 Ty 1é séng va ting truwéng cia tom

3.2.1 Ty 1é séng cua tém

Ty 18 song, téc do tang truong vé khoi
lugng ctia tom thé wong nuodi trong md hinh
bioflocs sau khoang 100 ngay duwoc thé hién
trong Bang 2. Két qua cho thay wong/nubi tom
thé qua 03 giai doan trong mo6 hinh bioflocs
hiéu qua va cho ty 1¢ séng cao. Cu thé, ty 1€
séng cua tom ¢ GP1, GP2, va GDP3 lan luot
1a 98%, 90%, va >82%. That vay, vi nudi tom
theo quy trinh bioflocs thuong tha nudi voi co
giéng 16n, nén giai doan wong giéng dugc xem
1a bude trung gian giita trai gidng va giai doan
nudi tom thuong pham, va viéc wong gidng 16n
dan trudc khi tha nudi cho thdy nhiéu loi ich
nhu t6i vu hoa dién tich nudi cua trang trai,
nang cao ty 1é sdng, rat ngan chu ky nuédi dong
thoi loai bo nhitng ca thé ¢ biéu hién coi hay

mang mam bénh nén giam thiéu rui ro, dic biét
la giam chi phi vu nudi (Mishra va cong su,
2008; Arnold va cong su, 2009). Cac nghién
clru trude ciing cho thdy wong tom thé chéan
tring theo quy trinh bioflocs cho thiy ty 18
séng cua tom kha cao tir 97- 100% (Cohen va
cong sy, 2005); Tuong ty, Krummenauer va
cong su (2011) nghién ctru v& mat d6 nudi cua
tom thé trong thoi gian 120 ngay voi cac mat
d6 khac nhau 150; 300 va 450 con/m? cho thy
ty 1¢ sébng kha cao lan luot 1a 92%, 81% va
75%.

3.2.2 Tang truéng vé khoi luong ciia tém

Khbi luong tom thé tha ban dau la
0,005g, sau khoang 100 ngay wong/nudi khéi
luong tom tang 1én >20g/con (trung binh 40-50
con/kg) (Bang 2, Hinh 6). Téc d6 ting trudong
vé khéi lugng cua tom 6 GP1, GB2, va GP3
lan luot 13 0,03, 0,21, va 0,45 g/ngdy (twong
Gmg 21,04, 8,13, va 3,3%/ngay). Két qua ciing
cho thay khong c6 sy khac biét 16n gitra toc do
ting truong vé khoi lwgng cua tom nudi GD3 &
Ao 1 va Ao 2 (Bang 2, Hinh 6).

Tbc @6 tang trudng cla tdom nudi trong
nghién clru nay cao hon so véi cac nghién cuu
trude. Trong nghién ciru cua Lé Qudc Viét va
cong su (2015), nghiém thirc mat d6 200 con/m?
cho két qua ting truong tot nhat (0,11 g/ngay)
so v&i cac mat d6 nuodi cao hon sau 60 ngay
nudi (khéi lugng tom tha ban dau 1a 0,006g).
Ta Van Phuong va cong su (2014) nuoi tom
thé chan tring trong bé theo quy trinh biofloc
vdi mat do 300 con/m?, sau 2 thang nudi tom
dat 4,68 g/con (Bang 2). Trong nghién ctru nay,
mat do nudi 270con/m?, sau khoang 75 ngay
nudi toc do ting trudng cua tom 1a 0,21g/ngay
(5,18g/con). Két qua thu duoc cé thé cho thiy
rang, khong chi mat d6 tha nudi anh hudng
dén ty 1& séng va toc do ting truong cia tom,
kich thudc bé/ao nudi ciing c6 thé co vai tro
quan trong trong viéc nudi dong vat thuy san.
Nghién ctru nay tom dugc wong trong cac ao
16t bat c6 dién tich tur 100m? (a0 wong GD1)
va 400m? (GDb2 va Gb3), kich thudc 16n hon
nhiéu so voi cac nghién ctru trude.



Bang 2. Ty 1¢ song va téc d ting truéng cia tom thé chin tring qua 03 giai doan wong
nudi trong thoi gian thi nghiém

Lé Qudc Ta Vin
Toc d9 ting A Ghl - Gh2 GD3-Aol GD3-Ao2 Vigtvactv Phuongva
R Ban dau (24 (25 . .
truéng cua tom ngdy)  ngay) (50 ngay) (50ngay)  (2015)  ctv(2014)
thé e8 S8 (60 ngay) (60 ngay)

Ty 1¢ song &

400 400 400 m¥ao

i ) 400m¥a0o  2m¥bé  60L/bé
m’/ao  m*ao

Kich ¢& ao wong  100m?%/ao

Mat d¢ tha (con/

) 3000 600 600 270 270 300 300
Ty 16 song (%) 98%  90%  82.6% 86,2% <25% 79,1%
WG (g/con) 0,005 0,78 5,18 20,44 19,94 5,04 4,68
DWG (g/ngay) 0,03 021 0,46 045 0,09
0
SWGB(A’/ 21,04 8,13 3,38 3,34 11,28
ngay)

Hinh 6. Khdi lwgng trung binh ciia tdm thé chén tring qua 03 giai doan wong nudi
trong thoi gian thi nghiém
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3.3 Hach toan chi phi san xuit

Chi phi 1a chi tiéu rit quan trong trong
san xuét kinh doanh, lién quan dén loi nhuén
va hiéu qua kinh té cua cac ho nudi tom. Viéc
diéu chinh chi phi hop 1y cho ting yéu té diu
vao dé dam bao ty 18 thanh cong cao. Ty 18
chuyén doi thtrc an 1a mot tham sd quan trong
trong nudi trong thity san vi chi phi thic in
thuong chiém t&i 60% tong sb chi phi san xuat
(Cuzon va cong su, 2004). Tuy nhién hé s
chuyén hoéa thtc an phu thudc vao loai, cach
quan 1y thirc an, cho an, chat luvgng thirc in va
mo hinh nuéi. Nghién ctru hién tai cho thiy
hi¢u qua st dung thac an trong md hinh kha
cao (voi FCR 1,21) (Bang 3), day duoc xem la
hé sb thép va an toan, st dung hi¢u qua thic

an trong nudi tdom. Theo Nguyén Khic Huong
(2007) kha nang chuyén hoa thic an cua tom
rat cao, trong diéu kién nudi tham canh, hé sb
chuyén héa thuc dn (FCR) dao dong tir 1,1 —
1,3. Nguyén nhan FCR trong mé hinh théap la
do tom chén tring c6 thé st dung nhiing hat
bioflocs dugc tao ra trong ao nudi lam thire an,
dan dén hé sb tiéu ton thirc n giam dang ké.
Theo Luc Minh Diép (2012), tdom nudi theo
cong nghé biofloc giup tang hi¢u qua su dung
dinh dudng tu thuac an. Biofloc ¢6 chura hé vi
khuin dugc xem 1a ché pham sinh hoc c6 thé
tao ra Poly-B-Hydroxybutirate giap loai bo
vi khudn gay bénh do d6 véi moé hinh biofloc
chi phi thip hon (Bairagi va cong sy, 2002;
Kesarcodi-Watson va cong su, 2008).

Bang 3. Hach toan chi phi sian xuit ciia mé hinh wong nuéi thAm canh tém
thé chan trang 03 giai doan irng dung cong nghé¢ bioflocs

Dién tich Gbl Gb2 Gb3

i 100m? 400m? 400m? + 400m?
S6 lwong tha 300.000 PL
Mit 3o 3000PL/m> 600 con/m> 270 con/m?
Thoi gian nudi (ngay) 60 75 100
Kich ¢¢ tom thu dugc (con/kg) 90 60 38
San luong thu duogc (kg) 300 600 3875
Gia ban (VND/kg) 84,000 96,000 110,000
Ning suat (tin/800m?) 4.754 kg
Thuc an st dung (kg) 5,800
FCR 1,21
Chi phi cho lkg tom (VND) 66.4
Téng thu (VND) 509.050.000

M5 hinh trong nghién ctru nay cho thay
mang lai loi nhuan kha cao véi lgi nhuan 509
triéu ddng/800m?/vu, ning suit dat duoc 4,754
tan/800m?/vy, day duoc danh gia 1a ning suét
1y tudng cho nudi tom tham canh.

4. Két luan

Két qua cho thidy uong/nudi tom theé
qua 03 giai doan trong mo hinh bioflocs tai
tinh Bac Liéu dat hi¢u qua va cho ty 1€ séng
cao. Sau khoang 100 ngay wong nudi khoi
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luong tom dat >20g/con (trung binh 45 con/
kg). Ning suat dat dugc 4,754 tan/800m2/vu.
Ngoai ra, két qua trong dé tai nay cho thiy
hi¢u qua sur dung thtc an trong md hinh kha
cao. Cac thong s6 méi truong nude, mat sd
vi khudn Vibrio, kich thuéc va thé tich flocs
déu phu hop cho sy phat trién cua tom thé
chan trang va cic gia tri nay déu trong khoang
khuyén cdo trong mo hinh ng dung bioflocs.
Tu két qua thu duoc, mé hinh nudi ap dung

cong nghé bioflocs co thé phd bién rong rii dé
nguoi nudi tdm c6 co hoi lya chon quy trinh
nudi méi bén ving, mang lai thu nhap cao va
than thién véi moi truong.

Loi cAm on

Nghién ctu dugc tai trg boi Truong Pai
hoc Bac Liéu, Cong ty TNHH SXG Thuy San
btc Nguyén, va Coéng ty TNHH Giai Phap
Chén Nudi Xanh.
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