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ABSTRACT

This research is aimed to find suitable density for growth and survival rate of
black tiger shrimp larvae and postlarvae (PL) using biofloc technology. The
experiment is completely randomized design with three replications of four
treatments which are stocking densities of 150, 200, 250, and 300 larvae/liter.
The biofloc medium in composite tanks is 500 L water at 30%o salinity modified
with molasses at C/N ratio of 25:1. The results showed that the environmental

factors, bacterial density, bioflocs during rearing in treatment of 150 and 200

larvae/litter were appropriate for the development of larval and postlarval tiger
shrimp. At treatment of 150 larvae/litter yielded significantly higher PL-15 length
(12.3740.21 mm), and survival (61.244.3%) (p<0.05) compared to treatments of
250 larvae/litter and 300 larvae/litter, but not to treatment of 200 larvae/litter
(p>0.05). Production (112,515+7,118 PL/m?) in treatment of 200 larvae/litter
was significantly higher (p<0.05) than that in treatment of 150 and 250
larvae/litter, but not in treatments of 300 larvae/litter (p>0.05). It can be
concluded that nursing larvae of the black tiger shrimp in biofloc system at 200
larvae/litter is the most suitable.

TOM TAT

Nghzen cwu nhdm xdc dlnh mat do wong thich hop lén su tang truong va ty 1é
song cua du tring va hdu du tring t6m si bang cong ngh¢ biofloc. Thi nghiém
g6m 4 nghiém thirc dirge bé tri hoan toan ngdu nhién, 3 lan lap lai, véi cdc mdt
a6 wong khdc nhau: 150; 200; 250 va 300 con/L, cich. Bé wong tém co thé tich
500L, @6 man 30%o, bo sung rz duong dé tao biofloc voi 1y 16 C/N=25. Két qua
nghién ciru cho thay cdc yéu t6 moi truong, mat do vi khudn va cdc chi tiéu biofloc
& nghiém thirc mdt dd 150 va 200 con/L nam trong khodng thich hop cho du tring
va hdu du tring tém phat trién. Chiéu dai Postlarvae-15 (12,3740,21 mmy), va ty
1é song (61,244,3%) & nghiém thirc mat dé 150 con/L l6n nhdt khdc biét khong
6 ¥ nghia thong ké (p>0,05) so véi mdt dé 200 con/L, nhung khdc biét ¢é y nghia
thé'ng ké (p<0,05) so voi mdt do 250 va 300 con/L. dnghiém thirc mat do 200
con/L ndng sudt ciia tom PL-15 (112.515+7.118 con/m®) Iém hon khdc biét ¢é ¥
nghia thong ké (p<0,05) so véi mdt d¢ 150 va 250 con/L, nhung khdc biét khong
6 ¥ nghia thong ké (p>0,05) so véi mdt dé 300 con/L. Qua dé cho thay wong du
triing tém sii theo cong nghé biofloc & mdt dé 200 con/L dwoc xem la tot nhat.

Trich dan: Chau Tai T4o, Ly Van Khanh, Tran Ngoc Hai, Lé Quéc Viét, Cao My An, Phing Vin Toan, Boan
Htru Nghi va H6 Van Viét, 2019. Nghién ctru wong au trung tdm su (Penaeus monodon) bang cong
ngh¢ biofloc & cac mat 6 khac nhau. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(4B): 64-71.
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1 GIOI THIEU

Viét Nam la mot trong nhitng nudc ¢ tiém ning
16n v& nudi trdng thuy san dic biét 1a tom su. Nam
2016, dién tich nudi tém st 1a 571.000 ha dat san
lwong 251.700 tin, trong d6 tap trung & ving Dong
bang song Ciru Long vai dién tich 1a 569.499 ha dat
san lugng 250.926 tan (Bo Nong nghiép va Phat
trién Nong thon, 2016). Cung véi su phat trién cua
nghé nuéi tom thuong pham thi nhu cau tom giéng
lién tyc tang cao. Nam 2017, ca nudc c6 1.861 co sd
san xuat gidng tom su, dat san lwong khoang 35 ty
con (Tong cuc thuy san, 2017). Tuy nhién, nghé
nudi tom st gap rit nhiéu tr& ngai vé dich bénh,
gidng chét lvong kém. Do do, giai phap cho nghé
san xuét giéng tdm su theo huéng an toan sinh hoc
bang viéc tmg dung cong ngh¢ biofloc trong uong
4u tring tom st dé tao ra con glong t6t, an toan sinh
hoc phuc vu cho nghé nuoi 1 rat can thiét. Gan day
dd co6 mot sb nghién ctru vong du tring tom sa theo
cong nghé biofloc véi cac ngudn carbon khac nhau,
thoi diém bo sung cacbon khac nhau va chu ky bd
sung ngudn cacbon khac nhau (Chau Tai Tao va ctv.,
2016; 2018). Cac nghién ciru trude day déu uong du
trung tom st mat do 150 con/L (Chau Tai Téo, 2013;
Tran Ngoc Hai va Lé Qudc Viét, 2018). Vi thé, muc
tiéu cua nghién ctu nhim xac dinh dwoc mat do
wong 4u trung tom su thich hop theo cong nghé
biofloc dat tang trudng, ty 1¢ song, nang sudt va chat
luong cua hau au trung tém su t6t nhat, gop phan
nang cao hiéu qua san xuat trong qui trinh vong au
tring tom su va cung cap gidng chit luong tét cho
nudi thuong pham.

2 PHUONG PHAP NGHIEN CUU
2.1 Ngudn vit liéu

Nguon nwdc thi nghi¢gm: Nuge 6t d6 man 80%o
¢6 nguodn gdc tir rugpng mubi Vinh Chau, tinh Séc
Trang pha voéi nude ngot (nwde may & thanh phd
Céan Tho) dé c6 d6 man 30%o, xir Iy bang chlorine
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50 g/m® va suc khi manh 2 - 3 ngay dén khi hét
chlorine trong nudc, sau d6 nudc dugce loc qua ong
vilgc 1 um trude khi cap vao bé wong.

Nguén du tring: Ngudn au tring tom sa dugc
thu tir tdm me cho sinh san tai trai thye nghiém nudce
lg Khoa Thuy san, Truong Pai hoc Can Tho. Tém
st me c6 ngudn gdc tir bién va dwoc kiém tra sach
bénh dém tring, bénh EMS/AHPND, bénh hoai tir
o quan tao mau va co quan lap biéu mo (IHHNV)
trude khi cho sinh san. Chon 4u tring khoe, huéng
quang manh va tim bang formol 200 ppm trudc khi
bb tri vao bé uwong.

Bé sung ri dwong dé tao biofloc: Biofloc dugc
tao bang ngudn carbohydrate tir ri dudng c6 ham
lugng carbon 1a 46,7%. Ri duong dugc hoa vao
nude nong 60°C theo ty 1€ 1 ri duwong: 3 nudc va u
48 gio trude khi bo sung vao bé uong. Luong ri
dudng duge bd sung mdi ngay véi ty 16 C/N =25 va
thoi diém bd sung ri dudng tir giai doan Mysis-3
(Chéu Tai Tao va ctv., 2018). Luong ri duong bd
sung dugc tinh theo lugng thirc an nhan tao cho tom
an trong ngay dua theo cong thic cia Luc Minh
Diép (2012).

2.2 BH tri thi nghiém

Thi nghiém wong au tring tém st trong hé thong
biofloc véi cic méat do khac nhau gém 4 nghiém
thirc, mdi nghiém thirc dugc 1ap lai 3 1an va b tri
hoan toan ngau nhién. Hé thdng bé uong c6 thé tich
500 L (Hinh 1), nuéc wong tom c6 d6 man 30%eo.

—  Nghiém thtc 1: Mat d6 wong 4u trang 150
con/L

— Nghiém thtre 2: Mat d6 wong 4u tring 200
con/L

—  Nghiém thtc 3: Mat d6 wong 4u tring 250

Hinh 1: H¢ thong thi nghiém
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Chiam séc du tring va hdu du tring: Khi iu
tring Nauplius chuyén sang au tring Zoea-1 thi cho
an tdo tuoi Chaetoceros sp. voi mét do 60.000 -
120.000 té bao/ml két hop thirc an nhan tao (50%
Lansy ZL + 50% Frippak-1) véi luong 1 - 2
g/m*/ngay. Giai doan au tring Mysis cho tom an
thure an nhan tao (50% Lansy ZL + 50% Frippak-2)
v6i lugng thite dn 1a 3-4 g/m3/ngay va Artemia bung
du 2 g/m*/lan. Pén giai doan tom PL-1-PL-6 cho
tom an thirc an Frippak-150, tir PL-7-PL-15 cho an
Lansy PL tir 2-6 g/m¥/lan, Artemia méi no 4
g/m/lan (Chau Tai Tao, 2013). Trong subt qua trinh
uong khong thay nudc. Thoi gian thi nghiém 23
ngay.

2.3 Thu thép s6 liéu

Cdc chi tiéu moi trwong: Nhiét 46 va pH duoc
do 2 1an/ngay vao luc 8:00 gid va 14:00 gio, bang
nhiét ké va may do pH, d6 kiém, TAN, NO, dugc
thu 3 ngay/lan va phén tich trong phong thi nghiém.
Do kiém dugc phan tich theo phuong phap chuan do
acid, TAN dugc phén tich theo phuong phap
Indophenol Blue, NO, dugc phén tich theo phuong
phép so mau 4500-NO2-B (APHA, 2005).

Cic chi tiéu vi sinh: Thu mau va phan tich vi
khuén tng sé va vi khuén Vibrio 1 tuan/lan trong
nude, va trong tom (toan bd co thé tom PL-15) khi
két thuc thi nghiém. M4t d6 vi khuan tdng dugc xac
dinh bang phuong phap pha lodng va dém trén dia
thach Nutrient agar co bd sung 1,5% NaCl (NA).
Tuong tw, mat 46 Vibrio téng s6 dugc x4c dinh bﬁ'mg
phuong phép pha lodng va dém trén dia thach TCBS
(Thiosulfat Citrate Bile Salt Surcose), (Huys, 2003).

Cic chi tiéu biofloc: Thé tich biofloc (FVI)
duoc xac dinh vao céc giai doan PL-5, PL-10 va PL-
15 bang cach dong 1 lit nude mau cho vao binh nén
imhoff va dé ling khoang 30 phut, ghi nhan thé tich
ling theo don vi ml/L. Kich c& hat va thanh phan
biofloc dugc thu & giai doan PL-5, PL-10 va PL-15
bang cach do chidu dai, chiéu rong ngiu nhién 10
hat biofloc bang kinh hién vi ¢6 tric vi thi kinh.
Thanh phén dong thyc vat trong hat biofloc dugc
quan sat dudi kinh hién vi ¢ vat kinh 10x, vat kinh
40x va dinh danh tén cac gidng loai dong thyuc vat
phiéu sinh theo Shirota (1966) va Boltovskoy
(1999).

Cic chi tiéu theo déi tém: Thu ngau nhién 30
mau tdm do chiéu dai tong & cac giai doan Mysis-1,
PL-1, PL-5, PL-10, va PL-15 bang kinh hién vi c6
tréc vi thi kinh. Ty 1& séng va ning suét cia tom
dugc xac dinh khi tom dat giai doan PL-15 va dung
phuong phap dinh lwong dé tinh ty 1& sng.

Danh gida chét luwgng ciia tom PL-15: Phuong
phap danh gia chat lugng tom st giong PL-15 theo
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tiéu chuan qudc gia TCVN 8398: 2012 (B Khoa
hoc va Coéng ngh¢, 2012).

Phuong phép gdy sdc bang formol 100 ppm: Thu
ngau nhién 100 t6m bot PL-15 cho vao cbe chira 1
lit nude, cho formol vao cbe chira tom véi ndng do
100 ppm, sau 30 phut. Néu ti 1& tom song 1a 100%
1a tom c6 chat luong tot.

Phuong phap gy sdc bang cach giam 50% do
mian: Thu ngau nhién 100 tém bot PL-15 cho vao
cdc 1 it co chira 500 mL nudc bé uong, thém vao
cde 500 mL nude ngot, sau 30 phit. Néu ty 1é tom
song 100% thi tdm c6 chat lugng tot.

~ Thu mau tom PL-15 phan tich cac chi tiéu bénh
dom trang, bénh EMS/AHPND, bénh hoai tfr‘ co
quan tao mau va co quan lap bieu mé (IHHNV) bang
phuong phap PCR.
2.4 Phwong phap xir Iy s6 li¢u

Cac sb liéu dugce tinh gia tri trung binh va d6 léch
chuin st dung trén phan mém Excel cua Office
2013. So sanh su khac biét gitra cac nghiém thirc ap
dung phuong phap ANOVA (SPSS 13.0) véi phép
thit DUNCAN ¢ mitc y nghia p<0,05.

3 KET QUA VA THAO LUAN
3.1 Cic yéu td mdi truomg

Trong thoi gian thi nghiém nhiét d6 trung binh
bubi sang va chiéu & cac nghiém thirc chénh léch
khong nhidu, nhiét do vao budi sang tir 28,2 dén
28,8°C va budi chidu 29,5 dén 30,0°C (Bang 1).
Theo Vii Thé Tru (2001), cho ring 4u trung tom st
phat trién tot trong méi trudng nhiét d6 khoang 27-
31°C. Nhur vy nhiét d¢ thich hop cho sy phat trién
clia Au trung tom su.

Trung binh pH ¢ cac nghiém thic bién dong rat
nho, budi sang tir 7,56 dén 7,64 va budi chiéu tir 7,59
dén 7,66. Theo Tran Ngoc Hai va ctv. (2017) cho
rang pH thich hop cho wong 4u tring tom s tir 7,5
- 8,5. Nhu vay pH nam trong gidi han phat trién cua
4u tring tom si.

Ham lugng TAN 6 cac nghiém thirc dao dong tir
0,7 dén 1,58 mg/L (Bang 1). Ham lugng TAN trung
binh thip nhat & nghiém thirc mat do 150 con/L
(0,73£0,5 mg/L) va ting dan theo mat do uong, &
nghiém thirc mat d¢ 250 va 300 con/L ham lugng
TAN 6 cudi thi nghiém > 3,5 mg/L. Nguyén nhén 13
do & mat d9 4u tring wong cao, lugng thirc in cung
cép nhiéu két hop véi diéu kién khong thay nude nén
ham luong TAN cao, tir d6 c6 thé anh huong dén ty
1¢ séng va niang suat cia PL-15. Theo Boyd (1998)
va Chanratchakool (2003), ham luwgng TAN thich
hop cho 4u tring tom st 1a nhd hon 2 mg/L. Vi vay
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ham lugng TAN & nghiém thirc mat do 1 50 va 200
con/L thich hgp cho au trung tom phat trién.

Ham lugng NO;™ trung binh & cac nghiém thirc
bién dong tir 0,08 dén 0,31 mg/L (Bang 1), cao nhét
& nghiém thirc mat d6 300 con/L 1a 0,31 mg/L va
thip nhat ¢ nghiém thirc mat d6 150 con/L 1a 0,08
mg/L. Theo Pham Van Tinh (2004), ham lugng
NOy<I mg/L nam trong khoang thich hop cho su
phat trién cta u trung tom su. Vi vay, ham lugng
NOy & céc nghiém thirc trong sudt qua trinh wong
nam trong pham vi thich hop dé tom phat trién t6t.
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Do kiém trung binh & cac nghiém thirc dao dong
tir 107,1 dén 113,5 mgCaCO3/L (Bang 1). Po kiém
trung binh thip nhit & mat d6 300 con/L (107,1
mgCaCOs3/L), cao nhat & mat d6 150 con/L (113,5
mgCaCOy/L). Do kiém c6 xu huéng gidm khi vé
cu6i thi nghiém. Chéu Tai Téo (2015) cho rang do
kiém thich hop cho ting truéng va phat trién cua du
trang tom s 14 tir 100-120 mgCaCOs/L. Piéu nay
cho thdy d6 kiém & cac nghiém thirc cua thi nghiém
nam trong khoang thich hop cho 4 4u tring va hau au
tring tom phat trién tot.

Bang 1: Céc yéu t6 méi truwong trong thoi gian thi nghi¢m

Nghiém thirc mat dé

Chi ticu 150 con/L 200 con/L 250 con/L 300 con/L
o Séng 28.4+0.5 28,2+0,6 28,840,6 28,310,6
Nhiét do (°C) Chiéu 29,5+0,9 29,5409 30,0+1,0 29,640,8
. Sang 7,64+030 7,60+0,30 7,6140,33 7,56+0,31
p Chiéu 7,66+0,14 7,62+0,13 7,63+0,16 7,5940,11
TAN (mg/L) 0,7340,50 0,70+0,47 1,29+1,08 1,58+1,42
NO> (mg/L) 0,08+0,06 0,1940,16 0,2240,21 0,3140,27
D6 kidm (mgCaCOy/L) 113,546,2 109,9+6.8 112,645,0 107,145,8

3.2 Téng vi khuén va vi khuin Vibrio trong
thi nghiém
3.2.1 Téng vi khudn

Sau 7 ngay wong mat do vi khuan tong dao dong
tir 1,4x10* dén 2,4x10* CFU/mL, sau 15 ngay wong
dao dong tir 1,2x10* dén 2,4x10* CFU/mL va khi két
thiic thi nghiém mat do vi khuan tong dao dong tir
1,0x10* dén 1,6x10* (Bang 2). Mat d6 vi khuan tong
qua 3 lan phan tich giita cac nghiém thic khac biét
khong c6 y nghia thong ké (p<0,05).

Téng vi khuén, trong tom ¢ nghiém thirc mat do
300 con/L cao nhat (13,2x10* CFU/g) va thap nhat

¢ nghiém thirc mat do 200 con/L (10,2x10* CFU/g).
Gitra cac nghiém thirc, mat do vi khuén téng trong
t6m khac biét khong c6 ¥ nghia thdng ké (p>0,05).
Theo Chau Tai Tao va ctv. (2018), uong au tring
tom st theo cong nghé biofloc bang cach bo sung ri
duong & cac giai doan khac nhau thi mat d6 vi khuan
tong bang 12,50x10* CFU/mL trong nudc va
23 ,88x10* CFU/g trong tom nhung au trung va hau
4u trung tom st van phat trién tot. Nhu vy, mat do
vi khuan tong trong nudc va trong tom cua ca 4
nghiém thirc déu nam trong khoang thich hop cho
tom phat trién.

Bang 2: Mét dd vi khuin tong trung binh giira cic nghiém thirc (10 CFU/mL trong nuéc va 10 CFU/g

trong tom)

Nghiém thirc mat do

Mét dd vi khuén téng

150 con/L 200 con/L 250 con/L 300 con/L
Trong nudc 7 ngay 1,9+0,72 1,9+1,42 2,4+0,5% 1,4%0,5%
Trong nudc 15 ngay 1,2+0,12 1,7+0,82 2,0£0,9% 2,4+0,8?
Trong nude 23 ngay 1,6+0,6* 1,0+£0,12 1,240,2% 1,2+0,3?
Trong tom (PL-15) 12,142 42 10,2456 11,74£5,92 13,2+4,5°

Cdc s6 liéu trong ciing mét hang cé chir cdi khdc nhau thi khdc biét c6 ¥ nghia théng ké (p<0,05)

3.2.2 Vi khudn Vibrio

Sau 7 ngay, vi khuén Vibrio xuét hién v&i mat
d6 cao nhat 1a 4,7x10° CFU/mL & nghiém thirc 200
con/L va nho nhét 1a 2,8x10° CFU/mL & nghiém
thirc 250 con/L, gilta cac nghiém thuc khac biét
khong c6 ¥ nghia théng ké (p>0,05). Ngay thir 15,
trung binh mat d¢ Vibrio & cac nghiém thuc dao
dong tir 1,1x10° dén 4,3x10° CFU/mL. Mat do
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Vibrio 16n nhat & nghiém thirc mat do 250 con/L
khac biét co6 y nghia thdng ké (p<0,05) so v&i
nghiém thirc mét do 150 con/L va khac biét khong
¢6 ¥ nghia thong ké (p>0,05) so véi nghiém thirc
mat d9 200 con/L va nghiém thirc mat d6 300 con/L.
Khi két thic thi nghiém mat d¢ Vibrio dao dong tir
1,9x10° CFU/mL dén 16,6x10> CFU/mL, thap nhét
¢ nghiém thirc mat @6 150 con/L va nghiém thuc
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mat d6 200 con/L lan luot 1a 6,4x10° CFU/mL va
1,9x10° CFU/mL khéc biét c6 y nghia théng ké
(p<0,05) so v6i nghiém thirc mat d6 250 con/L va
nghiém thirc mat d¢ 300 con/L (Bang 3).

Két qua vi khuan Vibrio trong tom khi két thuc
thi nghiém dao dong tir 2,7x10° dén 25x10° CFU/g,
thip nhat ¢ nghiém thic mat do 150 con/L va
nghiém thirc mat d6 200 con/L lan luot 1a 3,5x10°
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CFU/g va 2,7x10% CFU/g khac biét c6 y nghia théng
ké (p<0,05) so v&i nghiém thirc mat d6 250 con/L
va 300 con/L. Theo Chau Tai Tao va ctv. (2018),
wong 4u tring tdm su theo cong nghé biofloc bing
cach bd sung ri dudng & cac giai doan khac nhau thi
mat d6 vi khudn Vibrio bang 30,83x10° CFU/mL
trong nudc va 30,9x10° CFU/g trong tom nhung
chua thiy anh huéng dén au tring va hau au tring
tom.

Bang 3: Mat d9 vi khuén Vibrio trung binh giira cac nghi¢m thire (10° CFU/mL trong nwée va 10° CFU/g

trong tom)

Nghiém thirc mat dé

Mat do Vibrio

150 con/L 200 con/L 250 con/L 300 con/L
Trong nudc 7 ngay 3,2+1,22 4,7+1,9? 2,8+1,3¢2 4,3+3,0°
Trong nude 15 ngay 1,1+0,1? 1,9+0,4% 4,3+2,6° 2,5+1,0%®
Trong nude 23 ngay 6,4+1,82 1,9+0,32 13,144,0° 16,643,8°
Trong tom (PL-15) 3,5+1,5% 2,7+0,7° 25,3+12,8° 22.3+9,8°

Cdc 6 liéu trong ciing mét hang cé chit cdi khdc nhau thi khéc biét cé ¥ nghia thong ké (p<0,05)

3.3 Cac chi tiéu theo doi biofloc trong thi
nghiém

Thanh phén biofloc: Két qua phan tich thanh
phan biofloc trong bé wong u trung t6m st chu yéu
1a vat chit hiru co, mot s6 loai thudce nganh tao khué,
tao luc, tao mit, nguyén sinh dong vat va vo
Artemia. Trong d6 chiém wu thé nhat 13 tao khué va
nguyén sinh dong vat ké tiép 1a tao luc. Ngoai ra con

c4ac nhom nganh khéac chiém ti 16 nhé 1a: tao lam, tao
giap, tdo mat va mot so loai giun tron khac (Bang 4).

Qua két qua phan tich, cho thiy biofloc rat da
dang thanh phan tir nguyén sinh dong vat, nguyén
sinh thyc vat dén mun ba hitu co trong h¢ thong thi
nghiém, diéu nay ciing phtt hop véi nghién ciru cua
Chau Tai Téao va ctv. (2018).

Biang 4: Thanh phin dong- thuc vét trong hat biofloc ciia cic nghiém thirc

Nghiém thirc mat d¢

Neganh 150 con/L 200 con/L 250 con/L 300 con/L
soloai  tile% soloai  tilé% sOloai  tile%  soloai tilé %
Bacillariophyta 9 36 7 35 5 19 6 20
Cyanophyta 0 0 1 5 2 7 2 7
Euglenophyta 1 4 1 5 2 7 3 10
Pyrrophyta 1 4 1 5 1 4 1 3
Chlorophyta 7 28 5 25 7 26 7 23
Protozoa 6 24 4 20 9 33 10 33
Khéc 1 4 1 5 1 4 1 3
Tong 25 100 20 100 27 100 30 100

Thé tich biofloc: Két qua thi nghiém cho thay,
sau 23 ngay uong, thé tich biofloc & cac nghiém thirc
dao dong tir 1,53 dén 4,33 ml/L. Thé tich biofloc &
giai doan PL-5 cao nhét & nghiém thirc mat do 300
con/L 14 1,77 ml/L khac biét khéng c6 y nghia théng
ké (p<0,05) so véi nghiém thirc mat do 250 con/L,
nhung khac biét c¢6 ¥ nghia thong ké so véi nghiém
thirc méat d6 150 con/L va nghiém thirc mat d¢ 200
con/L. Dén giai doan PL-10, thé tich biofloc cao
nhat & nghiém thirc 300 con/L 1a 2,67ml/L khac biét
¢6 y nghia thong ké (p<0,05) so v6i nghiém thirc
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mat d6 150 con/L va nghi¢m thirc mét d6 200 con/L
nhung khéc biét khong cé y nghia thong ké (p>0,05)
so v6i nghiém thire mat d6 250 con/L. Khi két thic
thi nghiém thé tich biofloc & cac nghiém thirc dao
dong tir 1,53 ml/L dén 4,33 ml/L (Bang 5). Thé tich
biofloc trung binh cao nhit & nghiém thirc mat do
300 con/L khac biét c6 y nghia thong ké (p<0,05) so
v6i cac nghiém thire con lai, nguyén nhan la do mat
d6 wong cang cao, lugng thic an nhiéu va lwong ri
duong bé sung 16n nén thé tich biofloc cao hon cac
nghiém thurc con lai.
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Bang 5: Thé tich biofloc ciia thi nghiém (ml/L)
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Nghiém thirc mat dé

Giai doan 150 con/L 200 con/L 250 con/L 300 con/L
PL-5 0,47+0,35° 0,57+0,31° 0.9340,12% 1,77+0,87"
PL-10 1,1340,47° 1,0040,30° 1,8341,04 2,67+0,61°
PL-15 1,53+0,45° 1,6040,36 2,67+1,15° 4,3340,29

Cdc s6 liéu trong ciing mot hang cé chir cdi giong nhau thi khéc biét khéng c6 y nghia thong ké (p<0,05)

Chiéu dai hat biofloc trung binh & giai doan PL-
5 va PL-10 ¢ cac nghiém thuc lan lugt dao dong
trong khoang 0,20 — 0,22 mm va 0,29 — 0,35 mm
khac biét khong co y nghia thong ké (p>0,05). Dén

giai doan PL-15 chiéu dai trung binh hat biofloc dao
dong trong khoang 0,26 - 0,44 mm, & nghi¢ém thirc
mat d6 300 con/L ¢6 chiéu dai hat biofloc 16n nhét
va khac biét khong co y nghia théng ké (p>0,05) so
v6i cac nghiém thirc con lai (Bang 6)

Béng 6: Kich thudc hat biofloc trong thi nghiém (mm)

Nghiém thirc mat do

Giai doan 150 con/L 200 con/L 250 con/L 300 con/L
bL. s Dai 0,20+0,02° 0,2240,02° 0,2140,02° 0,2240,01°
Rong 0,1140,01° 0,1140,01° 0,13+0,03 0,12+0,01°
PL10 Dai 0,29+0,06" 0,29+0,08" 0,35+0,09" 0.35+0,01°
Rong 0,15+0,01° 0,15+0,07% 0,19+0,03% 0,2340,02°
PLLS Dai 0,26+0,03" 0,3140,02 0,3540,08" 0,44+0,02¢
Rong 0,16+0,02° 0,1940,02: 0,2140,01° 0,25+0,02¢

(Cdc 6 liéu trong ciing mot hing cé chit cdi giong nhau thi khdc biét khéng cé y nghia thong ké (p<0,05)

Chiéu rong cua hat biofloc & giai doan PL-5 cua
cac nghiém thuc dao dong trong khoang 0,11 — 0,13
mm va khac biét khong c6 y nghia thong ké
(p>0,05). Dén giai doan PL-10 chiéu rong ciia cac
nghiém thic dao ddng trong khoang 0,15 — 0,23
mm (Bang 6). Trong d6 nghiém thirc mat d¢ 300
con/L khéc biét ¢6 y nghia théng ké (p<0,05) so voi
nghiém thirc mat d6 150 con/L va khac biét khong
¢6 y nghia théng ké (p>0,05) so véi cac nghiém thirc
con lai. Giai doan PL-15 chiéu rong hat biofloc &
cac nghiém thtrc dao dong trong khoang 0,16 — 0,25
mm, cao nhit & nghiém thire mat d6 300 con/L, khac
biét c6 ¥ nghia théng ké (p<0,05) so v6i cac nghiém
thirc con lai. Chiéu rong hat biofloc thdp nhat &
nghiém thirc mat d¢ 150 con/L, khac biét c6 y nghia
thong ké (p<0,05) so vé6i cac nghiém thirc mat do
250 con/L va nghiém thirc mat d¢ 300 con/L, nhung
khac biét khong c6 y nghia thong ké (p>0,05) so voi
nghiém thirc mat do 200 con/L. Nhin chung, bién
dong kich thudc hat biofloc & cac nghiém thuc
turong d6i cao. Theo thoi gian wong, kich thudc hat
biofloc ¢6 xu hudng ting Ién.

3.4 Chiéu dai iu tring va hiu Au trang tdm si
Trong wong au trung tom su chi tiéu chidu dai
danh gia sy tang truong cua tOm ¢ timg nghiém thire
va dugc trinh bay ¢ Bang 7. Qua ket qua xtr ly thong
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ké tang truong vé chiéu dai ciia tom cho thiy, & giai
doan Mysis-1 chiéu dai dao dong tir 4,37 — 4,5 mm,
giai doan PL-1 chiéu dai dao dong tr 6,87 — 6,93
mm, giai doan PL-5 chiéu dai tdm dao dong tir 8,60
— 8,96 mm va giita cac nghiém thirc khac bi¢t khong
¢6 ¥ nghia théng ké (p>0,05). O giai doan PL-10
chiéu dai tdm dao dong tir 9,47 — 10,35 mm. Trong
d6 tom c6 chiéu dai 16n nhat & nghiém thirc mat do
150 con/L, khac biét c6 y nghia thong ké (p<0,05)
so voi nghiém thirc mat d¢ 250 con/L va nghiém
thirc mat d¢ 300 con/L, nhung khac biét khong co y
nghia thdng ké (p>0,05) so v&i nghiém thirc mat do
200 con/L. Dén giai doan PL-15 chiéu dai tom &
nghiém thirc mat d6 150 con/L 16n nhét khéc biét
khong c¢6 ¥ nghia thdng ké (p>0,05) so v6i nghiém
thirc mat d6 200 con/L, nhung khac biét khong cé ¥
nghia thng ké (p>0,05) so véi cac nghiém thirc con
lai. Theo Chau Tai Tao va ctv. (2006), chiéu dai cua
tom PL-15 wong theo quy trinh thay nudc, mat do
150 con/L 1a 11,1 mm. Tran Ngoc Hai va ctv.
(2017) cho rang giai doan PL-15 ¢6 chiéu dai 1a 12
mm. Theo Chau Tai Tao va ctv. (2018), wong 4u
tring tom su bo sung ri duong & cac giai doan khac
nhau, mat do 150 con/L thi chiéu dai caa PL-15 dao
dong tir 11,12 — 12,17 mm. Qua d6 cho thay két qua
nghién ctru nay tuong duong vdi cac nghién ciru
trén.
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Béang 7: Chiéu dai (mm) cia au trung va hiu au trung tém si

Nghiém thirc mat dé

Giai doan 150 con/L 200 con/L 250 con/L 300 con/L
Mysis 1 4,5040,26" 4.47+0,51° 437+0,81° 4,5040,44"
PL-1 6,93+0,06" 6,93+0,12° 6,87+0,23 6,87+0,15°
PL-5 8,96+0,35° 8,63+0,30° 8,60+0,36" 8,67+0,06"
PL-10 10,3540,16° 9,9140,19% 9,47+0,32° 9,64+0,36"
PL-15 12,3740,21° 11,904+0,72% 11,40+0,10% 11,1340,06

(Cdc s6 liéu trong ciing mot hang cé chiv cdi giong nhau thi khéc biét khong c6 y nghia thong ké (p<0,05)

3.5 Ty 1¢ sdng va ning suit & PL-15 ciia cac
nghiém thirc

Qua két qua xur 1y thong ké cho thiy ti 18 sng
cua PL-15 & nghiém thirc mat d¢ 150 con/L cao nhat
(61,2%) khac biét khong c6 ¥y nghia thong ké
(p>0,05) so véi nghiém thuc mat d¢ 200 con/L
(56,3%), nhung 2 nghiém thirc ndy khéac biét c6 y
nghia thdng ké (p<0,05) so véi nghiém thirc mat do
250 con/L (39,4%) va nghi€ém thirc mat ¢ 300
con/L (38,3%) (Bang 8). Theo Nguyén Thanh
Phuong va ctv. (2006) thi ty 1¢ song cia PL-15 & cac
trai gidng & Ca Mau 1a 59,7% trong khi d6 & Can
Tho 12 39,7%. Theo Tran Ngoc HaivalLé Québc Viét
(2018), wong 4u tring tém su véi cac mo hinh khac
nhau, mét d¢ 150 con/L, thi ty 1¢ séng cua PL- 10
dao dong tir 36,9 dén 51,9%. Tir d6 cho thiy &

nghiém thirc mat d¢ 150 va 200 con/L, ty 1¢ séng
cua PL-15 cao hon cac nghién ctru trén.

Ning sut trung binh cua tom sa PL-15 & nghiém
thitc mat d6 200 con/L (112.515 con/m?) va 300
con/L (114.742 con/m?) khac biét khong c6 y nghia
thong ké (p>0,05) va cao hon c6 y nghia thong ké
(p<0,05) so v6i nghiém thuc mat do 150 con/L
(91.777 con/L) va 250 con/L (98.462 con/m?) (Bang
8). Tran Ngoc Hai va Lé Qudc Viét (2018) wong au
trung tom s véi cac mo hinh khac nhau, mat do 150
con/L, thi ning sudt ciia PL- 10 dao dong tir 63.782
— 86.746 con/L. Chau Tai Tao va Tran Ngoc Hai
(2016) wong 4u trung tom st bd sung cac nguon
cacbon khac nhau, mat d¢ 150 con/L, nang suét PL-
15 dao dong tir 62.010 — 75.656 con/L. Tur d6 cho
thdy niang suat PL-15 cta nghién ctru nay cao hon
cac nghién ctru trén.

Bing 8: Ty 1¢ song va ning suit ciia tdm su trong thi nghiém

Nghiém thirc mat do

Chi ticu 150 con/L

200 con/L

250 con/L 300 con/L

Ti 1¢ song (%)
Ning suat (con/m?)

61,2+4,3b
91.777+4.6112

56,3+3,5°
112.515+£7.118°

39,4+0,57°
98.462+1.455*

38,3+1,2°
114.742+5.588P

(Cdc s6 liéu trong ciing mét hang cé chir cdi giong nhau thi khdc biét khong cé y nghia thong ké (p<0,05)

Két qua nghién ctru cho thay, nghiém thirc mat
d6 150 con/L tom PL-15 c6 chiéu dai va ty 1¢ séng
16n nhit nhung khac biét khong c6 ¥ nghia théng ké
(p>0,05) so v6i mat d6 200 con/L, tuy nhién nang
suét ctia PL-15 & mat d6 200 con/L cao hon va khac
biét c6 ¥ nghia thong ké (p<0,05) so v6i mat do 150
con/L. Vi vy, c6 thé thiy ring wong u tring tom
su :[heo cong nghé biofloc & mat d6 200 con/L 1a tbt
nhat.

3.6 Danh gia chit lugng tdm PL-15

Sau khi s6¢ tom PL-15 bang formol 100 ppm va
giam 50% d6 man, tat ca cac nghiém thirc déu co ty
1¢ tom song dat 100%, két qua nay phu hop véi tiéu
chuén vé chét lugng tom PL-15. Khi kiém tra bénh
dém tring, bénh EMS/AHPND, bénh hoai tir co
quan tao mau va co quan lap biéumo (IHHNV) bang
phuong phap PCR, két qua cho thay tat ca cac mau
deu am tinh v&i cac loai bénh trén. Két qua nay ciing
gidng nhu nghién ctru cia Chau Tai Tao va ctv.
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(2018). Tir d6 cho thdy wong 4u tring tom st theo
cong nghé biofloc thi PL-15 c6 chat lugng tot va
sach bénh.

4 KET LUAN VA BPE XUAT
4.1 Kétluan

Céc yéu té moi truong nude wong tom, mat do
vi khuén va chi tiéu biofloc cua nghiém thirc mat do
150 va 200 con/L trong sudt qua trinh wong nim
trong khoang thich hop cho tom sinh truéng va phat
trién tot.

Chiéu dai (11,90+0,72 mm), ty 1¢ séng (56,3+3,5
%) va nang sut (112.515+7.118 con/L) ctia tom st
¢ giai doan PL-15 & nghiém thurc méat d¢ 200 con/L
1a tt nhat.

Chat luong tdm PL-15 & tat ca cac nghiém thirc
dat chit luong t6t va sach bénh ddm tring, bénh
EMS/AHPND, bénh hoai tr co quan tao mau va co
quan 1ap biéu mé (IHHNV).
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4.2 Dé xuit

C6 thé ng dung wong 4u tring tdm st theo cong

ngh¢ biofloc & mat d§ 200 con/L vao trong thuc té
sdn xuat giong.
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