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ABSTRACT

This research is aimed to find appropriate density for growth and survival
rate of freshwater prawn larvae and postlarvae (PL) using biofloc
technology. There were four treatmets of stocking density (40, 60 80 and
100 larvae/liter) set in a completely randomized design with three
replications. Nursing tank volume was 0,5 m’, rice flour as carbon source
and C/N was managed at a ratio of 15/1, and salinity of 12% was used.
Results showed that treatment of 60 larvae/litter yielded significantly
higher PL-15 length (9.94+0.6 mm) and survival (50.2+1.42%) (p<0.05)
compared to treatments of 80 larvae/litter and 100 larvae/litter, but not to
treatment of 40 larvae/litter (p>0.05). Production (30,113+863 PL/m?) in
treatment of 60 larvae/litter was significantly higher (p<0.05) than that in
treatment of 40 larvae/litter, but not in treatments of 80 larvae/litter and
100 larvae/litter (p>0.05). It can be concluded that nursing freshwater
prawn in biofloc system at 60 larvae/litter is the most suitable.

TOM TAT

Nghién cvru nham xdc dinh mdt do wong thich hop cho ting truéng va ty
Ié song ciia du tring va hdu du tring tém cang xanh (Macrobrachium
rosenbergii) tot nhat bang cong nghé biofloc. Nghién ciru gom 4 nghiém
thirc mat do wong la 40, 60; 80 va 100 con/L, méi nghiém thuc dwoc lap
lai 3 lan. Bé wong tém bang composite cé thé tich 0,5 m*, bé sung nguon
carbon tir bot gao, ty Ié C/N=15/1, do man 12 %o. Két qua nghién ciru cho
thdy ¢ nghiém thirc wong mdt dé 60 con/L ¢6 chiéu dai PL-15 (9,94+0,06
mm), ty 1¢ song (50,2+1,42%) dat cao nhdt khdc biét co y nghia thong ké
(p<0,05) so voi cac nghiém thirc wong mdat do 80 con/L va 100 con/L,
nhung khdc biét khong cé y nghia thong ké (p>0,05) so véi nghiém thirc
wong mdt dd 40 con/L. Nang sudt (30.113+863 con/m3) cao hon, khdc biét
6 ¥ nghia thong ké (p<0,05) so vdi nghiém thirc wong mat do 40 con/L,
nhung khac biét khong co y nghia thong ké (p>0,05) so voi nghiém thirc
wong mdt dg 80 con/L va 100 con/L. Két qud cho thdy wong au tring tom
cang xanh bang cong nghé biofloc véi mdt dé 60 con/L la tot nhit.

Trich dan: Tran Ngoc Hai, Pham Vin Pay, Cao My An va Chéu Tai Tao, 2019. Nghién ctru wong 4u trung
tom cang xanh (Macrobrachium rosenbergii) bang cong nghé biofloc voi cac mat do khac nhau.
Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(2B): 79-87.
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1 GIOI THIEU

Tom cang xanh Macrobrachium rosenbergii 1a
mot trong nhitng d6i trong nudi quan trong trong
nghé nudi thuy san trén thé gidi. San luong tom cang
xanh toan cau nam 2014 dat 216.856 tan, trong s6
nhimng qudc gia nudi tdm cang xanh c6 sin lugng
16n 1a cic nuéc An D9, Thai Lan, Bangladesh,
Indonesia, Viét Nam 1a nhitng nuéc c6 toc do ting
truong nhanh nhét hién nay (FAO, 2016). O Viét
Nam, tdm cang xanh dang dan tro thanh ddi tugng
nudi chinh tai Pong bang song Ciru Long (bBSCL).
Theo bao cdo cia BO Nong nghlep va Phat trién
néng thén (2014), téng dién tich nuéi tdm cang xanh
14 15.270 ha, san luong nudi dat 5.306 tan; trong d6
tap trung nudi chu yéu tai cac tinh nude lo PBSCL
14 13.758 ha chiém 90,1% so v&i dién tich nudi tdm
cang xanh ca nudc. Tuy nhién, tinh hinh nu6i tdm
cang xanh dang gap nhiéu thtr thach va rui ro, do
chat lugng tom gidng kém, chi phi dau tu cao, dich
bénh, 6 nhiém moéi truong. Vi thé, viée tim ra nhing
cong nghé moi dé san xuat ra con gidng dat vé so
luong va chét luong cao l1a rat can thiét dé han ché
ruiro do mam bénh, thoi tiét khic nghiét, giam thleu
thiét hai vé kinh té va gitp nghé nudi tom phat trién
bén vitng. Hién nay, xu huéng ap dung cac quy trinh
cong nghé cao vao san xuit nhim dam bao cac diéu
kién an toan sinh hoc, bao v¢€ moi truong, giam chi
phi, cai thién nang sudt va chat lugng san phdm va
g6p phan han ché dich bénh... ngay cang dugc quan
tam, trong d6 c6 cong nghé biofloc. Hién nay, cé
nhiéu cong trinh wong giéng tom cang xanh bang
cong nghé biofloc (Chau Tai Tao va ctv. 2016;
Duong Thién Kiéu va ctv. 2018). Theo Nguyén
Thanh Phwong va ctv. (2003) wong 4u tring tom
cang xanh theo quy trinh nudc xanh cai tién tir 60 —
90 con/L 1a tdt nh4t. Chinh vi thé, muc tiéu cua
nghién ctru nhim xac dinh duoc mat do wong 4u
trung tom cang xanh thich hop trong hé thong
biofloc cho tang trudng va ty 1¢ song t6t nhét, gop
phin nang cao hiéu qua san xuit trong quy trinh
uwong nudi tdm cang xanh.

2 PHUONG PHAP NGHIEN CUU
2.1 Chuin bi bé tri thi nghiém

Nué6c 6t d6 man 80%o co ngudn gdc tir rudng
mubi Vinh Chau, tinh Séc Tring. Nude 6t pha véi
nudc ngot (nudc may st dung cho sinh hoat) tao
thanh nu6e ¢6 do mén 12%o, sau d6 duge xu Iy bing
chlorine véi ndng do 50g/m?, suc khi manh 2-3 ngay
khi hét luong chlorine trong nudc va bom qua ong
vilgc 1 um trude khi str dung.

Au tring tom cang xanh sir dung trong thi
nghiém thu dugc tir viée ap nd ¢ do man 12%o, tom
cang xanh me mang trimg mau xam den c6 ngudn
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gbc tir danh bat ngoai tuy nhién. Sau khi 4p no 4u
tring tom cang xanh co6 tinh huéng quang manh
duoc thu dé bo tri thi nghiém.

Au tring tom cang xanh tir giai doan 2-4 cho an
Artemia Vinh Chau, tir giai doan 5 dén postlarvae
cho an Artemia (san pham ctia Thai Lan).

Thirc 4n ché bién cho u tring va hau au trung
tom cang xanh dga theo cong thic cia Nguyen
Thanh Phuong va ctv. (2003).

Bing 1: Cong thirc thirc in ché bién cho 4u tring
tém cang xanh

Thanh phin Luong
Tring ga 1 triing
Stra giau calcium 10g

Déu muc 3%
Lecithin 1,5%
Vitamin C 100-500 mg/kg

Cach tao biofloc: bdt gao dugc pha trong nude
nong 60°C, voi ty 16 1:3 (1 bot: 3 nude theo khéi
lugng), khudy déu, va i trong 24 gio trude khi cho
vao bé wong tom. Luong carbon duoc bd sung dua
theo ham luong TAN trong bé wong véi chu ky 3
ngay/1an bang cach thu mau nudce trong bé wong dé
xac dinh ham lugng TAN lam co s¢ dé bd sung
lugng bot gao theo timg nghiém thirc dé dat ti 1& C/N
= 15/1 trong bé wong. Luong bt gao can bd sung
vao bé dé tao biofloc dugc tinh theo ham lugng TAN
dua theo cong thirc cua Serra et al. (2015).

2.2 BH tri thi nghiém

Thi nghiém wong au tring tém cang xanh trong
hé théng biofloc duoc bd tri v6i 4 nghiém thirc mat
dd khac nhau, mdi nghiém thirc duoc lap lai 3 lan.
Bé uong composite ¢ thé tich 0,5 m?, thé tich nudc
wong 0,4 m* & dd man 12%.

—  Nghiém thirc 1: Mat d¢ wong au triing 40 con/L
—  Nghiém thirc 2: M4t d6 wong du tring 60 con/L
—  Nghiém thire 3: M4t d6 wong du tring 80 con/L
— Nghiém thic 4: Mat do wong 4u trang 100

Hinh 1: H¢ thong thi nghiém
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2.3 Chim séc va quan Iy Au trung tom cang
xanh

Hing ngay theo doi tinh trang hoat dong cua 4u
tring va cho 4u tring an. Au tring tom cang xanh
duoc cho an Artemia & giai doan bung du va cho an
2 1an/ngay vao lic 6 gio va 18 gid. Cho 4u tring tom
cang xanh an Artemia bung du tir ngay tht 2 dén
ngay thir 5, luong cho an 1-2 Artemia bung du/ml
nude wong tom. Tir ngay thir 6 tro di, 4u tring va
hau 4u tring t6m cang xanh dugc cho an két hop
Artemia m&i ng véi lugng cho an tir 2-4 con/ml, moi
ngdy cho an vao luc 18 gio va thic an ché bién 3
lan/ngay vao luc 8 gio, 12 gio va 16 gio. Tuy vao
giai doan phat trién ciia Au trung ma cho an thirc an
ché bién v6i kich ¢& vién thirc an thich hop (300 pm
o giai doan 4-5, 500 um ¢ giai doan 6-8 va 700 um
tir giai doan 9 dén postlarvae).

Chuén bi thirc an ché bién dua theo cong thirc
ctia (Nguyén Thanh Phuong va ctv. 2003). Hé thong
bé wong duge suc khi lién tuc trong sudt qué trinh
wong dé dam bao sy lo limg cua hat biofloc. Trong
sudt thoi gian vong tom khong thay nudc.

2.4 Cic chi tiéu theo ddi va thu miu phan tich

—  Chi tiéu méi trwong nwéc: Nhiét 4o do bang
nhiét ké, pH do bang may do pH, céc chi tiéu nay do
2 lan/ngay (8 gio va 14 gio). Bo kiém, TAN va NOy
dinh ky thu mau 3 ngay/lan. D6i voi do kiém dugc
phan tich bang phuong phap chuan d6 acid, TAN
duogc phan tich bang phuong phap Phenate va NOy
dugc phan tich bang phwong phép Diazonium.

—  Cdc chi tiéu theo déi tém: Chi sb bién thai
cua du trung (LSI) duge xac dinh 3 ngay/1 lan, m01
lan thu ngau nhién 10 4u trung/bé. Chiédu dai au
tring va hau u tring duoc do & cac giai doan 1, 5,
11 va PL-15, mdi lan do 30 con/bé. Ty 1¢ séng va
nang suat cua PL-15 duoc tinh bang phuong phap
dinh luong khdi luong.

—  Chi tiéu vi sinh: Vi khuan tong s6 va vi
khuan Vibrio trong nudc, duoc xac dinh dinh ky 7
ngay/lan. Vi khuan tong sO va vi khuéan Vibrio trén
tom dugc xac dinh cudi thi nghi€ém. Xac dinh mét
d6 vi khuan theo phuong phap cua Huys (2002).

—  Chi tiéu biofloc: Thé tich biofloc (FVI) duoc
xac dinh & giai doan PL-5 va PL-15 bang binh
imhoff, xac dinh kich ¢ hat biofloc bang cach do
chiéu dai va chiéu rong ngau nhién 10 hat biofloc
dudi kinh hién vi ¢6 tric vi thi kinh, d6 phong dai
10x. Thanh phan dong thuc vt trong hat biofloc
duoc quan sat dudi kinh hién vi dién tir & vat kinh
10x, vat kinh 40x va dinh danh giéng loai theo tai
lidu phan loai ctia Shirota (1966). Thanh phan sinh
hoéa biofloc dugce thu va phan tich (protein, lipid, tro)
0 phong thi nghi€ém theo phuong phap AOAC
(1995) khi két thuc thi nghiém.
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— Ddnh gid chit lwong tém PL-15: theo
phwong phép gdy sbc Ammonium (Cavalli ez al.
2000), gy soc formol, va gdy séc d6 min theo
TCVN 8398: 2012 (B6 Khoa hoc va Coéng nghé,
2012); kiém tra bang phuong phap PCR bénh duc
co, bénh coi, bénh phat sang trén tom khi két thac
thi nghiém.

2.5 Phwong phap xir Iy s6 li¢u

Cac sb liéu thu thap duoc tinh toan cac gia tri
trung binh, do 1éch chuan bang phdn mém Microsoft
Excel 2010, so sanh sy khac biét gilra cac nghiém
thirc theo phuong phap phan tich ANOV A mdt nhan
t6 v6i phép thir Duncan bang phan mém thng ké
SPSS 22.0 & murc y nghia (p<0,05).

3 KET QUA THAO LUAN

3.1 Cac yéu t6 mdi truwomg trong bé wong
4u trung

Trong qua trinh uong 4u trung tom cang xanh
cac yéu t6 moi truong dugc thé hién qua Bang 2.
Qua d6 cho thay cac gia tri nhiét do, pH giira cac
nghiém thirc chénh léch khong dang ké.

Nhiét do co lién quan rt 16n dén sy 16t xac va
phat trién ctia u tring tom cang xanh, nhiét d¢ thich
hop cho uong nudi 1a 26-31°C, tot nhat 28-30°C
(Tran Ngoc Hai va ctv., 2017). Nhiét d6 trong ngay
chénh 1éch khong vuot qua 5°C hay qua cao hodc
qua thip s& anh huéng dén hoat dong, sinh truéng,
ctia tom (D6 Thi Thanh Huong va Nguyén Vin Tu,
2010). Nhiét do vao budi sang cua cac nghi¢m thirc
dao dong tir 29,6°C dén 29,9°C va budi chiéu 30,3°C
dén 30,4°C, qua d6 cho thdy nhiét do trong thi
nghiém thich hop cho 4u tring tom cang xanh phat
trién.

Gia tri pH trung binh trong ngay cua cac nghiém
thirc bién dong khong 16n tir 7,77-7,80. Nguyén Thi
Thanh Thiy (2000) cho rang khoang pH thich hop
cho wong 4u tring tom cang xanh 13 7,4-8,0.

Ham lugng NO;™ & cac nghiém thirc dao dong tir
0,06-0,07 mg/L va khac biét khong ¢ y nghia thong
ké (p>0,05) giira cac nghiém thirc. Ham lugng TAN
& cac nghiém thirc trong thoi gian thi nghiém dao
dong tir 1,16 -1,38 mg/L. Theo Nguyén Thanh
Phuong va ctv. (2003) trong uong au tring tom cang
xanh, ham luong NO;™ tét nhét duy tri dudi mirc cho
phép dudi 0,1 mg/L tuy nhién trong qua trinh wong
ham lugng NO,™ d6i khi ¢o thé ting cao dén 2 mg/L
vao cudi chu ky nhung van chua anh huong dén 4u
trung, con ham lugng TAN dugc duy tri dudi 1,5
mg/L, nhung c6 thé 1én dén 5 mg/L vao cudi thi
nghiém va dugc ghi nhan van chua anh huong dén
4u triing tom cang xanh.

Qua két qua phén tich thong ké cho thiy d¢ kiém
trong nudc uong au trung dao dong trong khoang
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100-103 mgCaCOs/L va khac biét khdng c6 y ngia
théng ké (p>0, 05) gilra cac nghiém thtrc. Theo Chéu
Tai Tao va Tran Minh Phu (2015) @6 kiém thich
hop cho 4u trung va hau 4u tring tom cang xanh 1a
100 mgCaCOs/L.
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Nhu vdy cac yéu t6 moi truong nhiét do, pH,
TAN, NO, va d6 kiém cua thi nghiém mat d6 déu
nam trong khoang thich hop cho wong 4u tring tom
cang xanh.

Bing 2: Cac chi tiéu mdi truwong trong bé wong Au tring tém cang xanh

Nghiém thirc mat d¢

Chi tiéu

40 con/L 60 con/L 80 con/L 100 con/L

Al 2 ro San, 29,6+0,15 29,8+0,25 29,9+0,25 29,8+0,64
Nhigt do (°C) - (i€ 30.3£0.23 30.340.10 30.3£0.29 30.440.47
H Séng 7.79+0,03 7.80+0,03 7.77+0,04 7.77=0.06
P Chidu 7.7740,06 7.78+0,04 7774023 7.77+0.26
NO; (mg/L) 0,06+0,01 0,07£0,01 0,06£0,03 0,06+0,02
TAN (mg/L) 0,64+0,17 0,77+0,12 0,95+0,01 1,03+0,04
D6 kidm (mgCaCOy/L) 100£4,00 1035,29 1012,08 102+0,58

3.2 Cic chi tiéu vi sinh
3.2.1
nwoc

Vi khudn tong va vi khudn Vibrio trong

Qua két qua phan tich théng ké cho thiy trung
binh mat d6 vi khuin téng & cac nghiém thirc dao
dong tir 50,2 — 79,5x10° CFU/mL. Trong d6 nghiém
thirc mat d6 100 con/L 14 cao nhat va thap nhét &
nghiém thirc 40 con/L, khac biét c6 y nghia thong

ké (p<0,05) v6i nghiém thue mat d6 40 con/L, tuy
nhién so véi 2 nghiém thuc con lai thi khac biét
khong c6 ¥ nghia théng ké (p>0,05). Giira nghiém
thirc mat dd 80 con/L, 60 con/L va 40 con/L khac
biét khong c6 y nghia théng ké (p>0,05). Tran Thi
Tuyét Hoa va ctv. (2004) cho rang mat d6 vi khuén
trong moi trudng nude tir 10°%-107 CFU/mL méi ¢
kha ning gy hai dbi v6i tom cang xanh.

Bang 3: Mat dd vi khuin téng (10° CFU/mL) miu nuwéc

Nghiém thirc mét do

Chi tiu Lan thu 40 con/L 60 con/L 80 con/L 100 con/L,
1 23.045.57° 62.0434.2° 35.01417.6° 14.0418.4°

Vi Khudin thng 2 35048 81 443123 07 38,947,308 44.8+36.5¢
3 62,746 2¢ 90,0+35,0° 71,745 80° 79.7410.5°

4 80,0+5,00% 5954310 81.742.90% 150465 4°

Trung binh 5024310 63.9L155%  57.054.30% 79,519 3°

Cdc gid tri trong cimg mot hang cé ky tw giong nhau thi khac biét khéng c6 y nghia thong ké (p>0,05)

Két qua phan tich thong ké (Bang 4) cho thay
mat d6 trung binh vi khuén Vibrio dao dong tir 4,97-
10,3x10> CFU/mL. O nghiém thirc mat d6 40 con/L
1a thap nhit va khéc biét khong c6 ¥ nghia théng ké
(p>0,05) so véi cac nghi¢ém thitc con lai. Theo
Avnimelech (1999) b6 sung cacbon vao bé wong
kich thich sy phat trién cta vi khuin di dudng tir d6
kiém ham sy phat trién cua vi khuan Vibrio. Pham

Vian Day (2018) wong 4u trung tom cang xanh trong
hé théng biofloc vé6i cac ngudn cacbon khic nhau
mat dd Vibrio 1én dén 15,8+1,05 x10° CFU/mL chua
thdy anh huong dén 4u tring. Qua d6 cho thiy mat
d6 vi khuén Vibrio gitra cac nghiém thirc khac biét
khong c6 v nghia thong ké (p>0,05) va nam trong
khoang thich hop cho au trung va hau a au tring tom
cang xanh phat trién t6t.

Bang 4: Mat d9 vi khuin Vibrio (10° CFU/mL) miu nwéc

Chi ticu Lin Nghiém thirc mat d¢

Thu 40 con/L 60 con/L 80 con/L 100 con/L
] 2,01+1,66° 12,8+15,4% 36,4+46,2° 13,7<11,7°
s 2 8,67+11,1° 5,02+3,29° 0,30+0,13° 0,23+0,08°

Vi khuan . . )
Vb 3 0,55+0,06 4,77+0,54? 2,45+1,14 4,42+5 85
1rio 4 8,66+12,6° 1,08+1,32° 1,91+1,80? 2.28+1,39
Trung binh 4,97+2,53° 6,15+3,68° 10,3+11,2° 5.15+4.4,71°

Cdc gid tri trong ciing mot hang c6 ky tw giong nhau thi khdc biét khéng c¢é ¥ nghia thong ké (p>0,05)
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3.2.2 Vi khudn tong va vi khudn Vibrio trong
tom

Két qua phéan tich miu tém cho thiy mat do vi
khuén téng dao dong 26,5x103-87,2x10° CFU/g, va
mat d6 vi khudn Vibrio tir 0,38x103-1,89x10°
CFU/g. Qua Bang 5 cho thiy mat d¢ trung binh vi
khuén téng & nghiém thirc mat d¢ 80 con/L 1a cao
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nhat (87,2+13,0x10°> CFU/g) va khac biét khong co
¥ nghia théng ké (p>0,05) so v6i cac nghiém thirc
mat d6 40 con/L, 60 con/L va 100 con/L. Mat do
trung binh vi khuén Vibrio trong tdm & nghiém thirc
mat do 40 con/L 1a thap nhét (0,38+0,18x103
CFU/g) va khac biét khong c6 sy khac biét (p>0,05)
so v&i nghiém thirc con lai.

Bang 5: Mat d6 vi khuén tong va vi khuan Vibrio (10° CFU/g) trong tom

Nghiém thirc mat do

Chi tiéu

40 con/L 60 con/L 80 con/L 100 con/L
Vi khuan tong 26,5+5,79 51,4+20,5° 87,2+13,0° 35,0+11,9°
Vi khuén Vibrio 0,38+0,18° 1,37+1,11° 1,89+3,01° 1,89+1,20°

Cdc gid tri trong cimg mot hang cé ky tw giong nhau thi khac biét khéng c6 y nghia théng ké (p>0,05)

Theo Duong Thién Kiéu (2018) wong gidng tom
cang xanh bang cong nghé biofloc véi két qua 1a mat
d6 vi khuan tbng trong tom 707+33,4x10° (CFU/g)
va vi khuan Vibrio trong tom 1,37+028 x10°
(CFU/g) tom van tang trudng va phat trién t6t. Nhu
vy mat do bd tri 4u tring khong anh hudng dén su
phat trién cua vi khuan tong va vi khuan Vibrio, va
khong anh huong dén ting truong va phat trién cia
tom

3.3 Cac chi tiéu biofloc

3.3.1 Thé tich va kich c& hat biofloc

Béng 6 cho thiy thé tich biofloc ¢ lan dau thu
mau 1a rat thip dao dong tir 0,10-0,50 ml/L va giira
cac nghiém thirc khac biét khong c6 ¥ nghia thng
ké (p>0,05). Khi két thuc thi nghiém thé tich biofloc
dao dong tir 0,35-1,60 ml/L va thé tich biofloc tang
dan theo mat 6 wong au tring. Thé tich biofloc cao
nhat ¢ nghiém thirc 100 con/L va khac biét c6 ¥
nghia thdng ké (p<0,05) so v&i nghiém thirc mat do
40 con/L nhung khéac biét khong co ¥ nghia théng
ké (p>0,05) so voi nghiém thac mat do 60 va 80
con/L.

Bang 6: Thé tich va kich ¢& hat biofloc

Chiéu dai hat biofloc trung binh cta cac nghiém
thirc sau 30 ngay wong dao dong tir 0,54+0,62 mm,
chiéu rong dao dong tir 0,4-0,5 mm. Két qua phéan
tich thong ké cho thay chiéu dai hat biofloc thu mau
lan 1 khac biét khong c6 y nghia thong ké (p>0,05)
gita cic nghiém thirc, tuy nhién & lan 2 chiéu dai
hat biofloc & nghiém thirc mat d¢ 60 con/L 1a cao
nhat (0,62+0,02 mm) va khac biét c6 y nghia théng
ké (p<0,05) so véi nghiém thirc 80 con/L nhung
khac biét khong c6 y nghia thong ké (p>0,05) so v6i
nghiém thirc mat do 40, 100 con/L.

Chiéu rong hat biofloc khi két thuc thi nghiém &
nghiém thirc mat do 60 con/L 14 16n nhét (0,50+0,01
mm) va khéc biét c6 y nghia thong ké (p<0,05) so
voi cac nghiém thirc con lai. Theo Avnimelech
(2012), kich thudc hat biofloc dao dong tir 0,1-5 mm
du 16n cho viée bat moi cia ddi tugng nudi, thanh
phan cua té bao vi khuan trong hat biofloc lo ling
thay d6i theo chung loai vi sinh vat va diéu kién moi
truong séng. Nhu vy thé tich va kich ¢& hat biofloc
ctia cac nghiém thirc nam trong khoang thich hop
trong wong au tring tom cang xanh.

Nghiém thirc mét dé

Chi tiu Giai doan 40 con/L 60 con/L 80 con/L 100 con/L
Thé tich my) PL3 0,100,00° 0.20=0,00° 0.20£0.10° 0,500 44°
PL-15 0,35+0,15 0,5340,15% 0,70+0,20% 1,60+1,13
Chidu dai (mm) PL 0,46=0,00° 0,53=0,08° 0,53+0,02° 0,470,02°
PL-15 0,570,022 0,62+0,02° 0,54+0,04° 0,57+0,04
Chidu rong (mm) 2L 0,34=0,01° 0,36:0,02° 0,37+0,02° 0,34=0,12°
PL-15 0,4120,01° 0,50+0,01° 0,40+0,02° 0,400,01°

Cdc gid tri trong cing mot hang cé ky tw giong nhau thi khac biét khéng c6 y nghia théng ké (p>0,05)

3.3.2 Thanh phdn déng thiee vit phiéu sinh
trong hat biofloc

Qua két qud thi nghiém cho thdy thanh phan loai
trong biofloc déu chira Cyanobacteria (tao lam hay
vi  khuan lam), Chlorophyta (tdo luc),
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Bacillariophyta (tao khué), protozoa va rotifer.
Nghiém thirc mat d6 60 con/L da dang nhét vé thanh
phan loai (24 loai). O tit ca cac nghiém thuc thi tao
khué déu chiém s6 luong 16n trong d6 loai Navicula
sp. chiém uu thé vé s6 lwong. Mot sb loai nhu
Navicula sp. (tao khué), Oscillatoria structure (tao
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lam), Scenedesmus quadricauda (tdo luc),
Vorticella campanula (protozoa) va Brachionus

14
12

10

So loai
NOBR o

o

Cyanobacteria ~ Chlorophyta

m40 con/L m60 con/L

Bacillariophyta
Th
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rotundiformis (rotifer) hién dién & cidc mau phan
tich.

80 con/L m 100 con/L

Protozoa Rotifer

anh phan loai

Hinh 2: Thanh phin loai dgng thuc vét trong hat biofloc

3.3.3 Thanh phan sinh héa biofloc

Qua Bang 7 cho thidy ham luong protein hat
biofloc dao dong tir 28,5% dén 34,4% trong do6
nghiém thoc mat d6 60 con/L 1a cao nhét
(34,4+0,06%) va khac biét c6 y nghia thong ké
(p<0,05) so véi nghiém thirc mat d6 40 con/L va 80
con/L, tuy nhién khong c6 su khic biét thong ké
(p>0,05) so voi nghiém thirc mat do 100 con/L.
Theo Nguyén Thanh Phuong va ctv. (2003) mic
protein tdi wu trong thirc an cho tdm cang xanh la
27-35%.

Ham luong lipid hat biofloc dao dong tir 5,40-
6,40%. Két qua phan tich thong ké cho thidy ham
luong lipid ctua biofloc & nghiém thirc mat d¢ 40
con/L 1a cao nhét (6,40£0,10%) va khac biét c6 ¥
nghia thong ké (p<0,05) so véi cac nghiém thirc con
lai. Theo Tran Thi Thanh Hién va Nguyén Anh Tuan
(2009) nhu ciu lipid trong thtrc dn cho giap xéac dé
dat ting truong va ty 18 song tt nhit tir 5-8%. Qua
két qua phan tich cho thdy ham luong protein va
lipid cua biofloc rat thich hop cho nhu cau dinh
dudng cia du trung va hau 4u tring tom cang xanh.

Bang 7: Thanh phin sinh héa ciia biofloc (% khdi hrgng khd)

Nghiém thirc mat do Protein (%) Lipid (%) Tro (%)
40 con/L 28,5+0,06* 6,40+0,10°¢ 28,7+0,29°
60 con/L 34,4+0,06¢ 5,40+0,10° 34,5+0,50°
80 con/L 29,3+0,35° 5,75+0,50° 28,9+0,26*
100 con/L 34,3+0,07¢ 5,57+0,06? 34,4+0,52°

Cdc gid tri trong cing mot hang cé ky tw giong nhau thi khac biét khéng c6 y nghia théng ké (p>0,05)

3.4 Chi sb bién thai (LSI) ciia 4u trang tém
cang xanh

Chi s6 LSI thé hién sy bién thai va mirc d6 dong
déu cua 4u trung tom cang xanh trong bé wong. Su
phat trién cta du tring tom cang xanh dugc quan sat
thong qua chu ki 16t xac va bién thai. Au trung trai
quall lan 16t x4c va bién thai dé thanh hau du trung
(Nguyén Thanh Phuong va ctv. 2003). Tuy nhién,
thoi gian 16t xac mdi giai doan tiy thudc vao didu
kién moi truong, dinh dudng, gidi tinh, mat d6 wong
va diéu kién sinh Iy cua chiing.

Bang 8 cho thay LSI trung binh ctia cac nghiém
thirc wong tir ngay 1 dén ngay 24 dao dong tir 2,47-
11,1 trong d6 nghiém thirc wong mat dg 40 con/L va
60 con/L c6 trung binh chi s6 bién thai cao nhit lan
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lwot 13 11,1+0,15 va 11,1£0,10 va thip nhét &
nghiém thirc mat d¢ 100 con/L véi gia tri trung binh
chi s bién thai 1a 10,3+0,3 va khéc biét ¢ y nghia
thong ké (p<0,05) so véi nghiém thirc mat do 80
con/L va 100 con/L. Nghi¢m thirc mat d¢ 40 con/L
va 60 con/L thi trung binh chi s6 bién thai khac biét
khong c6 ¥ nghia thong ké (p>0,05) nhung nghiém
thirc mét 6 80 con/L va 100 con/L c6 trung binh chi
s6 bién thai 10,7+0,12 va 10,3+0,31 giira hai nghiém
thirc nay khéc biét c6 y nghia théng ké (p<0,05). Chi
s6 bién thai trung binh 24 ngay dao dong tir 10,3-
11,1, trong d6 nghiém thirc mat do 40 va 60 con/L
16n hon khac biét c6 ¥ nghia théng ké so vdi 2
nghiém thirc mat d¢ 80 va 100 con/L, c6 thé 1a do
anh huong truc tiép cua mat d6 vong, mat dd wong
cang cao thi qua trinh bién thai ctia tom cang cham.
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Két qua nay cao hon nghién ctru ctia Chau Tai Tao
va ctv. (2014) 1a sau 24 ngay wong tom cang xanh
¢6 trung binh chi sé bién thai du trung tir nguon tom
Ddng Nai 1a 10,1, sy khac biét nay co thé 1a do sir
dung hé théng wong trong biofloc gitip cho moi
truong duy tri tot, mat khac qua quan sat con ghi
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nhan Au tring va hau au tring tdm cang xanh c6 6m
va str dung hat biofloc. Cong ngh¢ biofloc gitip on
dinh mdi truong va bd sung thém nguon dinh dudng
nén co the xem ddy 1a co s¢ giup au trung tom téng
truong tot va co chi sé bién thai cao hon.

Bang 8: Chi s6 bién thai (LSI) 4u trung tdm cang xanh

Chi s6 bién thai

Nghiém thirc mat dé

(LSI) 40 con/L 60 con/L 80 con/L 100 con/L
LSI -3 ngay 2,87+0,15° 2,83+0,12° 2,73+0,06° 2,47+0,062
LSI - 6 ngay 4,77+0,31° 4,70+0,10% 4,40+0,35% 4,23+0,122
LSI-9 ngay 5,93+0,06° 5,97+0,12°¢ 5,60+0,10° 5,33+0,12?
LSI - 12 ngay 6,60+0,10° 6,63+0,21° 5,90+0,10° 5,63+0,06?
LSI - 15 ngay 8,37+0,12° 8,37+0,45° 7,63+0,25° 7,40£0,10?
LSI - 18 ngay 9,07+0,58° 8,80+0,10° 8,10+£0,26? 7,83£0,06*
LSI-21 ngay 10,6+0,15° 10,5+0,30° 10,3+0,06° 9,73£0,15%
LSI — 24 ngay 11,1+0,15¢ 11,1£0,10¢ 10,7+0,12° 10,3+0,31?

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

3.5 Chiéu dai au trung va hiu au trung tom
cang xanh

Béng 9 cho thay chiéu dai cta u tring tom cang
xanh ¢ giai doan 5 va 11 ¢ nghiém thirc mat do 60
con/L t6m c6 chiéu dai 16n nhat khac biét c6 y nghia
thong ké (p<0,05) so voi nghiém thirc mat d¢ 80 va
100 con/L, nhung khac biét khong c¢6 y nghia théng
ké (p>0,05) so véi nghiém thirc mat d¢ 40 con/L.
Chiéu dai ciia PL-15 & nghiém thire mat d6 60 con/L
van tét nhét, khac biét khong co ¥ nghia théng ké
(p>0,05) so v&i nghiém thitc mat d6 40 con/L,
nhung khéc biét c6 ¥ nghia théng ké (p>0,05) so v&i
hai nghiém thirc con lai. Theo Uno va Soo (1969),

chidu dai cua 4u trung giai doan 5 va 11 lan luot 1a
2,80 va 7,73 mm. Theo Chau Tai Téo va ctv. (2014)
chidu dai trung binh 4u tring tom cang xanh giai
doan 5, 11, PL-15 lan lwot 1a 2,81+0,15 mm;
6,69+0,25 mm; chiéu dai PL-15 1a 9,06+0,23 mm.
Nguyén Thanh Phuong va ctv. (2006) cho rang kich
¢d cua tom PL-15 tir bd me duge nudi vd dao dong
trong khoang 7,88 — 8,90 mm. Nhu vay két qua
nghién ciru nay c6 chiéu dai 4u tring va hau au tring
déu dai hon cac nghién ctru trén. Do wong 4u trung
t6m cang xanh trong hé théng biofloc ¢6 méi trudng
t6t, lai dugc bd sung thém ngudn dinh dudng (hat
biofloc) nén tom tang trudng tot hon.

Bang 9: Chiéu dai au trung va hiu au trung té6m cang xanh

Nghiém thirc mét do

Giai doan

40 con/L 60 con/L 80 con/LL 100 con/L
5 4,35+0,06° 4,44+0,05° 4,18+0,06* 4,20+0,032
11 8,53+0,02° 8,54+0,01° 8,09+0,14° 7,95+0,06?
PL-15 9,8840,11° 9,944+0,06° 9,42+0,372 9,25+0,13?

Cdc gid tri trong cing mgt hang cé ky tw giong nhau thi khac biét khéng c6 y nghia thong ké (p>0,05)

3.6 Ty I¢ song va ning suit tdm PL-15

Ty 1¢ sdng trung binh cia PL-15 giita cac
nghiém thirc dao dong tir 35,9-51,3% trong d6 &
nghiém thire mat do 40 con/L (51,3%) va 60 con/L
(50,2%) dat cao nhét va khac biét co y nghia thng
ké (p<0,05) so v6i nghiém thirc mat do 80 con/L
(38,7%) va mat do 100 con/L (35,9%).

Ning suat PL-15 cua cac nghiém thirc dao dong
tr 20.521 — 35.892 con/m?, trong d6 nghiém thirc
mat d6 40 con/L dat thip nhat 20.521+1.012 con/m?
va khac biét c6 ¥ nghia théng ké (p<0,05) so véi
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nghiém thirc mat d6 60 con/L, 80 con/L va 100
con/L. Nang suat PL-15 gitra cac mat do 60 con/L,
80 con/L va 100 con/L khéc biét khong c6 y nghia
thdng ké (p>0,05), trong d6 ning suat & mat do 80
con/L ¢6 gié tri cao nhét 30.933+5.577 con/m?. Theo
Pham Vin Py (2018) wong 4u tring tdm cang xanh
trong hé théng biofloc véi cac ngudn cacbon khac
nhau cho ning suét PL-15 dao dong tir 18.411 con/L
dén 24.569 con/L, ty 1 séng 30,7 dén 40,9%. Qua
d6 cho thay ty 1& sdng va niang suit PL-15 cia
nghién ctru nay cao hon.
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Bang 10: Ty 1¢ sdng va ning suit caa PL-15
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Nghiém thirc mat dé

Chi ticu 40 con/L

60 con/L 80 con/L 100 con/L

51,342,55°
20.521+1.012*

Ty 1€ song (%)
Ning suét (con/m?)

50,2+1,42
30.113+863°

38,7+6,96°
30.933+5.577°

35,9+2,36°
35.892+2.371°

Cdc gid tri trong ciing mgt hang c6 ky tw giong nhau thi khac biét khéng c6 y nghia thong ké (p>0,05).

3.7 Danh gia chit lwgng tém cang xanh giai
doan PL-15

Bang 11 cho thiy khi tién hanh danh gia chat
lugng PL-15 béng cac phuong phap giy sdc, sir
dung formol néng do 150 ppm, giam 50% do man,
sOC ammonium Voi ndng do 100 ppm, thi ty 16 song
cua tdm & tit ca céc nghiém thirc déu dat tir 96,7%

tro 1én, va khac biét khong c6 y nghia thong ké
(p>0,05) gitra cac nghiém thirc. Péu nay cho thy
wong au tring tom cang xanh trong hé thong biofloc
v6i mat do tir 40 — 100 con/L khong anh hudng dén
chét lwong tom PL-15, va chung t6 tom PL-15 c6
chit lugng tdt, c6 kha ning chdng chiu vai cac yéu
t6 gy sdc.

Bang 11: Ty 1¢ sdng ciia PL-15 khi sé¢c dd miin, formol va ammonium

Chi ticu Nghiém thirc mat dj

40 con/L 60 con/L 80 con/L 100 con/L
Sbc d6 man 100+0,00* 100+0,00* 100+0,00? 100+0,00?
Sbc formol 99,0+1,732 100+0,00* 99,0+1,732 96,7+0,57°
Séc ammonium 100+0,00* 100+0,00* 100+0,00* 100+0,00*

Cdc gid tri trong ciing mgt hang cé ky tw giong nhau thi khac biét khéng c6 y nghia thong ké (p>0,05).

Ngoai ra, tom ¢ giai doan PL-15 dugc kiém‘ tra
cac loai bénh duc co, bénh coi, bénh phat sang bang
phuong phap PCR (Polymerase Chain Reaction),
két qua tom hoan toan khong bi nhim bénh. Nhu
vdy voi cac phuong phap danh gia chat lugng tom
PL-15 cho thay tom PL san xudt ra c6 chat lugng
deu tot 0 cac mat do wong khac nhau.

Bang 12: Kiém tra bing phwong phip PCR cic
bénh trén PL-15
Nghiém thirc mat dg
40 60 80 100
con/L con/L _con/L  con/L
Bénh duc co - - - -
Bénh coi - - - -
Bénh phat sang - - - -
Ghi chii: Am tinh (-)
4 KET LUAN VA BE XUAT

Chi tiéu

Cac yéu t6 moi truong nhu nhiét 4o, pH, do
kiém, nitrite, TAN, vi sinh va biofloc déu ndm trong
khoang thich hop cho sy phat trién ctia au tring va
héu 4u tring tom cang xanh.

Uong 4u tring t6m cang xanh bang céng nghé
biofloc v&i cac mat do khac nhau két qua l1a ¢ mat
d6 uong 60 con/L tot nhat véi chiéu dai PL-15
(9,94+0,06 mm), ty 1& sébng (50,2+1,42%) va ning
sudt (30.113+863 con/m?).

Khi gay §6c PL-15 béng formol, d0 man,
ammonium, két hop kiém tra bénh duc co, bénh coi
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va bénh phat sing bang phuong phap PCR cho thay
tom san xudt déu co chat lugng tot.

Ung dung wong 4u tring tdm cang xanh bang
cong nghé biroﬂoc v6oi mat do 60 con/L cho cac
nghién ctru tiep theo.
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