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ABSTRACT

The two factorial experiment was designed randomly with the time
hydrolyzed rice flour (12, 24, 48 hours) and supplementing rice flour to
feed and TAN with C:N=15:1. The aim of the study is to find out the way
to supplement effect rice flour to yield of white leg shrimp culture. The
result showed that when plugin rice flour according to TAN for element
1SS, TAN, NOz, the size biofloc, lwong biofloc (FVI). Total bacteria
increased and decreased alkalinity in water comparion supplement with
feed. The time hydrolyzed rice flour was not effect to the environment, the
longer time hydrolyzed leads to the environment improved and bigger
sizes of biofloc, but smaller volume of biofloc. Speed increase grow,
survival rate or productivity in the experiment plugin carbohydrate with
feed increaser comparion with experimentals plugin rice flour according
to TAN. White leg shrimp culture following process biofloc by using the
sources of rice flour with hydrolyzed in 48 hours and plugin according to
feed has the best result.

TOM TAT

Thi nghiém dwoc bé tri hoan toan ngdu nghién voi 2 nhan 16 la thoi gian
thiy phan (12, 24, 48 gio) va phuong thirc b6 sung bét gao theo thirc dn
(TA) va theo tong ammonia (TAN) voi ty l¢ C:N=15:1. Nham tim ra
phuong thirc bé sung bt gao hiéu qua lén nang sudt tém thé chan trdng.
Ket quda thi nghiém cho thay khi bé sung bot gao theo TAN lam cho cac
yéu t6 TSS, TAN, NOy, kich ¢, lwong biofloc (FVI), tong vi khuan ting
cao va lam giam dj kiém trong meée so véi phicong thire bé sung theo TA.
Thoi gian thity phdn bt gao c6 anh hwéng khéng ré rét dén moi truong,
theo xu hudng chung la thoi gian thuy phdn cang dai moi truong cang
dugc cai thién va kich thudc hat biofloc cang I6n nhung luong biofloc
cang nho. Toc dp tang truong, 1y 1é song hay ndng sudt ¢ nghiém thirc b6
sung bot gao theo TA cao hon so véi cdc nghiém thirc bo sung bt gao
theo TAN. Nuéi tom thé chan trdng theo quy trinh biofloc véi bt gao duwgc
thiy phdn trong thoi gian 48 gio va bé sung theo thirc an la tot nhat.

1 GIOI THIEU

Nudi trong thuy san da va dang phat trlen
nhanh chéng & nhiéu qudc gia Chau A trong sudt
nhiéu thap nién qua, sy tham canh hoa ciia nghé

nudi di tao ra sy tich Iy vét chat hitu co chua
dugc khoang hoa va cac dang dam v co c6 thé gy
doc nhu ammonia va nitrite. Theo Andrew (2012)
cho ring ham luong TAN c6 thé duoc kiém soat
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b6i vi sinh vat nhd vao su hdp thu va chuyén héa
dinh dudng trong thuy vuc, giip moi truong ao
nuéi dugc cai thién dac biét 1a nhém vi khuan di
dudng va dé vi khuan di dudng phat trién thi can
b6 sung thém carbohydrate dé tao nang luong cho
qué trinh phén bao va cic hoat dong song.

Vi khuan di dudng can khoang 40-60% vat chat
hiru co trong qué trinh phan hiy dé xay dung va
phan chia t& bao mai (Avnimelech, 1999). Bé phan
chia té bao vi khuan di dudng can lugng dam vo6 co
trong méi truong va carbohydrate hitu co bd sung
& dang don gian, c6 nhu thé thi sy chuyén hoa nay
méi dién ra manh va triét dé. Cac vi sinh vat phat
trién trén nén vat chit hiru co va ching mdi quan
hé véi nhau thong qua mang ludi thirc an ty nhién
(Moriarty, 1997).

Trong ao nudi, ham lugng dam vo co va dang
dam hitu co luén & muac du thua (Avnimelech,
1999) trong khi ham luong carbohydrate luon han
ché, vi vy dé dam bao sy phat trién sinh khéi vi
khuén di dudng t6i wu thi nhét thiét carbohydrate
phai thém vao (Avnimelech, 2007; Emerenciano et
al.,2011).

Viéc bd sung thuong xuyén ngudn
carbohydrate vao nudc gitip vi khuan c6 thé tao
ra cac dang polymer sinh hoc khac nhau nhu Poly-
Hydroxy-Alkanoates (PHA), Poly-B8-Hydroxy-
Butyrate (PHB) dwoc san xuét boi nhidu loai vi
sinh vat. Ching tham gia chuyén hoa tir carbon
hitu co hoa tan thanh ciu tric té bao vi khuan moi
va dy trit nang lugng (Kuhn et al. 2008). Phuong
thitc bd sung co chat hitu co hay co chat chira
carbon hiru co dong vai tro hét siic quan trong
trong van hanh hé thong biofloc.

Vi khuén di dudng co thé loai bo dam vo co trong
ao nhanh hon thyc vat phu du (Montoya et al,, 2002)
do d6 vi khuan di dudng déng mot vai trd quan trong
hon trong viéc st dung vi tdo (Fuhrman et al., 1988).
Viéc déng héa dam vo co thuong bi han ché boi
ngudn carbohydrate hitu co hoa tan boi vi vi khuan
di dudng can phai hap thu it nhat bén nguyeén tir
carbon hiru co cho mdi nguyén tir nitrogen duoc
déng hoa (Gottschalk, 1986).

Theo Nguyén Vin Phuéce (2007) thi gia tri dinh
dudng va kha nang hap thu ngudn thic in cia vi
khuén tir carbohydrate phu thudc vao thanh phan
hoa hoc, dac tinh vat ly va dac diém sinh ly cua
timg loai vi sinh vat. Theo Nguyén Nhu Hién
(2005) cho ring cac chét hitu co thuong c6 khoi
luong phén tir I6n khé hip thu nén doi hoi vi sinh
vét phai thity phan thanh cac hop chat don gian dé
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hap thu (glucose, acid amine, acid béo). Vi vi sinh
vat di dudng ngudn thirc dn carbohydrate lam ca
hai chtc ning vira 13 ngudn dinh dudng vira 1a
ngudn ning lugng (Nguyén Van Phudc, 2007).

Theo Avnimelech (2006) cho ring trong hé
thong nudi trong thiy san tham canh thi viéc bd
sung carbohydrate 1a can thiét. Nhung bd sung theo
ham lugng tong ammonia (TAN) trong nudc hay
theo lugng thirc an (TA) va viéc thay phan chudi
polypeptid mach dai thanh mach ngin giup vi
khuan d& dong hoa thi thoi gian thiy phan nhu thé
nao la thich hop nhét, do d6 nghién ctru viée: “Anh
huéng cua thoi gian thiy phian va phwong thire
b6 sung bt gao 1én sinh trwéng va phat trién
tom thé chan tring nudi theo quy trinh biofloc”
duoc thuc hién.

2 PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém

Thi nghiém dugc thuc hién tir thang 4 — 6/2Q13,
tai trai thuc nghiém Thuy san- Khoa Sinh hoc Ung
dung, Truong Pai hoc Tay Do6.

2.2 Vit liéu va phwong phap nghién ctru

2.2.1 Vit liéu bé tri

Thi nghiém dugc thuc hién trong thoi gian 30
ngiy trén bé composite 0,5 m® véi d6 man 15%o,
thire an st dung c6 ham luong protein 1a 42% va
mat do tha tdm 1a 100 con/m? (0,45 = 0,05 g/con).

2.2.2 Phwong phap nghién curu
a. Chuan bi bé tri

— Pha nuéc chuén bi bd tri: st dung nudc 6t
c6 d6 man tir 80 — 100%0 pha v4i nuéc may va
duge xtr Iy bang chlorine 30 mg/L, suc khi manh
cho hét chlorine trudce khi sir dung.

— Bot gao dugc xac dinh ham luong
carbohydrate va dam tai Trung tam Ky thudt &
Ung dung Cong nghé Can Tho véi két qué 1an luot
1a 73,4% va 0,26%.

— Ti 1€ C:N=15:1 duoc duy tri theo TA va
theo TAN, theo phuong phap tinh cua Avnimelech
(1999) va duoc bo sung dinh ky 4 ngay/lan.

b. Bé tri thi nghiém

— Thi nghiém dugc b tri theo kiéu hoan toan
ngau nhién véi 6 nghiém thirc (TA-12; TA-24; TA-
48; TAN-12; TAN-24; TAN-48) va mdi nghiém
thirc duoc lap lai 3 lan, thoi gian bd tri nghiém la
30 ngay (Bang 1).

— Véi TA 1a thirc an, TAN 1a tong ammonia
va 12, 24 hay 48 gio 1a thoi gian t bot gao.
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Bang 1: Tém tit bd tri cic nghiém thirc trong

thi nghiém
Thoi gian thily  Thirc an Ammonia
phan (gio) (TA) (TAN)
12 TA TAN
24 TA TAN
48 TA TAN
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c. Phwong phdp thu va phdn tich mau

Tt ca cac mau déu duoc thu vao budi sang luc
7-8 gid. Thu mau thuy héa va mau biofloc vao
chung trong chai nhya 500 mL va bao quan lanh ¢
4°C, thu mau vi sinh bang chai tiét trung co nap
day va phan tich ngay sau khi thu mau.

Béang 2: Phwong phap bao quén va phén tich cac chi tiéu

Chi tiéu Nhip thu méu Phuong phap phan tich
Nhiét do 2 lan/ngay Do truc tiép

pH 2 lan/ngay Do truc tiép

Do kiém 4 ngay/lan Chuén d6 acid
TAN 4 ngay/lan Indophenol blue
NOy 4 ngay/lan Diazonium

TSS 4 ngay/lan Loc, siy 105°C
Téng vi khuan 4 ngay/lan Méi truong NA*
Vi khuén Vibrio 4 ngay/lan Maéi truong TCBS
Do kich ¢& hat Biofloc 4 ngay/lan Trac vi thi kinh
Do lugng Biofloc (FVI) 4 ngay/lan Pong thé tich

d. Phwong thirc thuy phdn va cach tinh lwong
bot gao

_ — Phuong thirc thuy phén: bot gao dugc khudy
déu vao nudc r}o'ng 40°C, sau do duoc bit kin lai
theo thoi gian can sir dung (12, 24 va 48 giod).

— Phuong thiic bd sung theo TAN, phan tich
ham lugng TAN trong nudc sau d6 nhan véi 15 dé
dugc C:N~C:TAN=15:1. Phuong thiic bd sung
theo thtre an, tinh ty 1¢ C:N trong thuc an 42%
protein (C:N=7,68:1), tuy vao lugng thic an st
dung cho tom an ma thém lugng bt gao dé dat
dugc ty 1€ C:N=15:1.

e. Cham soc va cho an

Str dung thue an chuyén dung trong nudi tom
thé chan tring c6 42% ham luong protein va ngiy
cho an 4 1an (6 gio, 10 gid, 14 gio va 18 gio).
Trong subt qua trinh thi nghiém khong rat cin,
khong sir dung thubc khang sinh; ngoai trir bd
sung bot gao U (12, 24 va 48 giod) va dugc trung
hoa pH vé 7 va thirc an cho tom in theo hudéng dan

cua nha san xuat.

2.3 Phuong phép xir Iy s6 liéu

Xu ly sb liéu bér}g chuong trinh Microsoft
Excel 2003 va xur Iy thong ké 2 nhén t0 d€ xac dinh
moi tuong tac gilta thoi gian thiy phan (12, 24 hay
48 gio) voi phuong thirc bo sung theo ham luong
dam trong thirc an (TA) hay tong dam ammonia
trong nude (TAN) va tim ra sy khac biét gilta cac
nghiém thic bang phép tha LSD (p<0,05) trén
phan mén SPSS 16.0.

3 KET QUA VA THAO LUAN

3.1 Bién ddng cac yéu t6 thity Iy héa trong
thi nghiém

3.1.1 Nhiétdo

Qua két qua Bang 3 cho thiy trong sudt qua
trinh thi nghiém nhiét do dqo dong tr 27,0 —
30,4°C, nhi€t do trung binh budi sang dao dong tir
27,6 £ 0,5°C va budi chiéu la 29,7 + 0,6°C, nhiét
d6 budi sang va chiéu gitta cac nghiém khong co6 sy
khac biét (p>0,05).

Béang 3: Bién dfng yeu to nhiét do va pH budi sing va buoi chiéu giira cac nghiém thirc

Thoi gian thiy Thike an (TA) Ammonia (TAN)
phan (gio) Sang Chiéu Séng Chiéu
12 27,8 +0,53 29,8 +0,78 27,6 £0,51 29,5+0,37
24 27,4+0,57 29,9 £0,82 27,5+£0,49 29,5+0,39
48 27,3+0,58 29,8 + 0,83 27,7+0,47 29,5+0,38
Tu két qua cho thay nhiét d9 trong subt qua 3.1.2 pH

trinh thi nghiém it bién dong va nim trong khoang
thich hop cho sy sinh truong va phat trién ciia tom
nudi (Tran Viet My, 2009).
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Qua Bang 4 cho théiy pH trung binh budi sang
7,86 £ 0,35 va budi chiéu 121’ 7,99 + 0,63 qdao dong
tu 7,5 - 8,2; khi phan tich thong ké pH buoi sang va
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pH budi chiéu giita cac nghiém thirc cho thay
khong co su khac biét (p>0,05).

Theo Tran Viét My (2009) cho répg khoang pH
thich hop trong nudi tdm thé chan trang tir 7,5-8,5
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va theo Wasielesky et al. (2006) thi pH tir 7,3 —
7,9. Nhin chung, pH & cac nghiém 7th1'rc la rat on
dinh va phu hop cho tom thé phat trién.

Biang 4: Bién dong yéu t6 nhiét dd va pH budi sang va budi chiéu giira cac nghiém thic

Thoi gian thay Thike dn (TA) Ammonia (TAN)
phan (gio) Sang Chiéu Sang Chiéu
12 7,94+0,10 8,03+0,98 7,74 £ 0,60 7,93 +£0,59
24 7,95+ 0,09 8,03+0,98 7,82+ 0,67 7,98 £0,58
48 7,93 +0,14 8,02+0,10 7,75+ 0,47 7,94 +£0,52
3.1.3 D¢ kiem cac nghiém thire khong gy anh huong dén sinh

Do kiém trong thi nghiém dao dong tir 43,6 —
81 mgCaCOs/L cd xu hudng giam vé& cudi thi
nghiém, & cudi thi nghiém do kiém & mic thép,
nhung déu trén 40 mgCaCOs/L. D6 kiém trong thi
nghiém giam c6 thé do qua trinh sinh tong hop cua
mot s& dong vi khuan hoa ty dudng da st dung
kiém nhu ngudn carbon (Ebeling, 2006).
Bang 5: Bién dong yéu to d kiém gitra cdc

nghiém thuc

Thoi gian thiy L Ammonia
phan (gio) Thirc an (TA) (TAN)
12 64,1+13,5 68,8+9,60

24 65,9+12,8 68,5+11,1

48 64,3132 67,4+10,8

Theo Charantchakool et al. (2003) cho rang, do
kiém 1y tuong cho ting trudng va phat trién cua
tom nudi 1a tir 80-120 mg CaCO4/L, khi do kiém
thdp hon 40 mg CaCOs/L anh huong khong tét dén
strc khoe tom nuoi.

3.1.4 TAN

Tir két qua thi nghiém cho thiy ham lugng
TAN khong céd su tuwong tac giita thoi gian G va
phuong thire bd sung bot gao, & cac nghiém thic
bd sung bot gao theo TAN ham luong TAN dao
dong tir 0,1-2,88 mg/L, ham lugng TAN cao nhét &
nghiém thirc TAN-48 ting cao nhat vao ngay thir 8
(2,88 mg/L) va dat dinh sém hon so v¢i nghiém
thie TAN-12 va TAN-24 vao ngay 12 (2,57 va
2,66 mg/L). O cac nghiém thirc bd sung bot gao
theo TA thi ham lwong TAN ting sém nhat vao
ngay thir 4 nhung & muc thip (0,03-0,85 mg/L).

Nhin chung, ham lugng TAN trong thi nghi¢m
1a kha thap, bén canh d6 pH trong thi nghiém &
mirc 7,5-8,2 nén ham luong NH; 14 khong dang ké.
Nghién ciru ciia Chen er al. (1998) di chi ra ring
nong do TAN gay chét 50% tom trong 48 gid véi
cac loai tom khac nhau niam trong khoang tir 30 —
110 mg/L, qua ddy cho thay ham lwong TAN trong
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trudng va phat trien cua tom nudi.

Bang 6: Bién dong yéu té TAN giira cac nghiém

thire
Thaoi gian thiy o Ammonia
phan (gio) Thirc an (TA) (TAN)
12 0,31+0,29° 1,09+0,97°
24 0,37+0,34* 1,27+0,96°
48 0,31+0,30 1,2941,04°

Gid tri thé hién trén cung mot hang co chir cai khac nhau
tuwong ung khac biét co y nghia (p<0,05)

3.1.5 Nitrite (NO7)

Tir két qua thi nghiém cho thiy ham lugng
NO; khéng c6 su tuong tac giita thoi gian 4 va
phuong thirc bd sung bt gao, ham lugng nitrite &
cac nghiém thirc bd sung theo TA ting cao tir ngay
8 (0,99-1,54 mg/L) dén ngay 20 (1,74-1,76 mg/L)
va sau d6 lai giam xudng tr ngay 24 (1,17-
1,34 mg/L).

Bing 7: Bién dong yéu t6 NO: giira cic nghiém

thuc
Thoi gian thiy L Ammonia
phan (gib) Thirc an (TA) (TAN)
12 1,15+0,60° 0,26+0,142
24 1,08+0,66° 0,32+0,16°
48 1,15+0,62° 0,29+0,132

Gid tri thé hién trén cung mot hang co chir cai khac nhau
tuong ung khdc biét co y nghia (p<0,05)

O cac nghiém thirc bd sung bot gao theo TAN
thi ham lugng nitrite & mirc rat thap (<1 mg/L),
ham lugng NO, & nghiém thirc bd sung bot gao
theo TA (0,04-1,76 mg/L) cao hon c6é y nghia
thdng ké (p<0,05) so véi nghiém thirc bd sung theo
TAN (0,04-0,55 mg/L).

Qua thi nghiém cho thay ham lwong ¢ mirc cho
phép cho tdm nudi sinh truong va phat trién, theo
Boyd (1998) thi ham lugng NO,™ cho phép trong ao
nudi thuy san 1a khéng vuot qua 10 mg/L t6t nhét
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la nhé hon 2mg/L va theo Alcaraz et al. (1999) thi
ham lugng NO,™ gdy chét 50% tom trong 48 gio 1a
240 mg/L. Thi nghiém ¢ d6 man 15%0 ham NOy
trong thi nghiém c6 thé nhan dinh 14 it ¢6 kha ning
gay doc.

3.1.6 Tong cht rdn lo ling (TSS)

Ham luong TSS ting cao khi két thuc thi
nghiém, cac nghiém thirc bd sung bt gao theo
TAN & mutc kha cao dao dong tur 332-357 mg/L
trong khi cac nghiém thirc bd sung theo TA cho
ham luong TSS kha thip dao dong tir 138-170
mg/L, khi phan tich thong ké theo thoi diém cubi
thi nghiém cho thdy ham lugng TSS c6 sy khac
biét gitra cic nghiém thirc bd theo TAN cao hon
cac nghiém thirc bd sung theo TA (p<0,05).

Biang 8: Bién dong tong chit rin lo limg (TSS)
gitra cac nghiém thirc

Thoi gian thi . Ammonia
phﬁgn (i) Y Thitc iin (TA) (TAN)
12 93,2+44,2 131491,9

24 84,9+42,7 137+99,7

48 83,3+35,9 133+93,1

Ham lugng vat chat ran lo limg ting cao & cudi
thi nghiém c6 thé do sinh khéi vi khuén duoc tao ra
boi qua trinh sinh tong hop, vat chét hitu co va
phan thai tom nudi dugc tao ra ngay cang nhiéu va
tich lily nén c6 xu huéng ting 1én. Theo d& nghi
cua Wasielesky er al. (2013) nuoi tom thé chan
trang trong hé thong biofloc nén duy tri ham lwong
TSS du6i 500 mg/L. Ham lwong TSS cao nhat
trong thi nghiém cao nhit chi dat 357 mg/L con
thip hon mirc dé nghi, tuy nhién t6m nudi trong thi
nghiém chi dung lai & mdt thang nudi nén lugng
nay con c6 thé ting cao hon khi nuéi tém véi thoi
gian dai hon.

3.1.7 Kich thudc hat biofloc

Tir két qua thi nghiém cho thay chiéu rong hat
biofloc khong c6 sy twong tac gilra thoi gian U va
phuong thitc bd sung bot gao. Qua két qua thi
nghiém cho thdy khi mdi bit dau hinh thanh
biofloc, hat biofloc kich thudc rat nho (0,21x0,08
mm) va tir ngay 12 tr& di kich thude hat biofloc bat
dau 6n dinh. O dot thu miu cudi, nghiém thirc
TAN-48 ¢o kich c¢& hat biofloc 16n nhat dat
0,84x0,42 mm va nghiém thic cé kich c& hat
biofloc nhé nhit 1a TA-12 dat 0,64x0,32 mm.

Khi phan tich thong ké cho thy kich thuéc hat
biofloc ¢6 sy khac bi¢t veé chiéu rong nhung khong
¢6 su khac biét vé chiéu dai. O nghiém thirc TAN-
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48 ¢o chidu dai gat biofloc 16n hon c6 y nghia
thong ké (p<0,05) so voi nghiém thirc TAN-12 va
TAN-24 va nghiém thuc TA-48.

Bang 9: Bién dong chiéu rong hat biofloc giira
cac nghiém thire

Thaoi gian thi . Ammonia
phﬁgn @) Y Thie iin (TA) (TAN)
12 0,250+0,039*  0,312+0,0294°

24 0,261+0,045*  0,315+0,0454°

48 0,271£0,055*  0,347+0,0685°

Gid tri thé hién trén cung mot hang/cot co chir cdi in
thuwong/in hoa khac nhau twong ving khac biét c6 y nghia
(p<0,05)

Bang 10: Bién dong chiéu dai hat biofloc giira
cac nghiém thire

Thoi gian thay . Ammonia
phin (giv) Thirc an (TA) (TAN)
12 0,585+0,078* 0,716+0,050°

24 0,603+0,084* 0,701+0,071°

48 0,611+0,095* 0,711+0,117°

Gid tri thé hién trén cung mot hang co chir cai khdac nhau
twong vrng khdc biét co y nghia (p<0,05)

Nhin chung, kich c¢& hat biofloc tudn theo xu
hudng chung 1a thoi gian thiy phan cang dai va
phuong thirc bd sung bot gao theo TAN c¢6 kich ¢&
hat biofloc cang 16n, kich c& hat biofloc cang 16n
thi kha nang ling cang nhanh déy 1a diém bat loi,
nhung bén canh d6 kich c¢& hat biofloc 16n tao nén
gia thé tt cho vi khuan c¢6 chd bam t6t va tao diéu
kién cho vi khuan di dudng hiéu khi phat trién va
tang nhanh mét d6 gitp cho quan thé vi khuan ting
lén. Theo tong hop nghién ciru cia Avnimelech
(2006) cho thiy kich c¢& hat biofloc khoang dudng
kinh tir 0,1 — 2,0 mm ddi v6i hé théng nuéi tom
theo biofloc.

3.1.8 Luong biofloc (FVI)

Tir két qua thi nghiém cho thay luong biofloc
khéng co6 su tuong tac gilia thoi gian U va phuong
thirc b6 sung bot gao. O thoi diém két thuc thi
nghiém luong biofloc cua cac nghiém thuc TAN-
12, TAN-24 va TAN-48 lan luot tuong tng 1a 17;
15,3 va 13 mL/L, lugng biofloc cao nhat 1a nghiém
thirc TAN-12 (17,0 mL/L) va thap nhét & nghiém
thirc TA-48 (4,6 mL/L) va khi phan tich thong ké &
thoi diém nay cho thay lugng FVI & cac nghiém
thirc bd sung bt gao theo TAN cao hon ¢6 ¥ nghia
so voi nghiém thirc bd sung theo TA (p<0,05),
nhung giita chung khong c6 su khac biét.
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Biang 11: Bién ddng lwong biofloc giira cac
nghiém thuc

Thoi gian thi . Ammonia
ph ﬁgn (gi®) Y Thie iin (TA) (TAN)
12 2,20+1,752 6,01+4,95°

24 2,02+1,66* 5,54+4,41°

48 1,83+1,542 4,58+4,06°

Gid tri thé hién trén cung va mgt hang co chir cdi khac
nhau twong wng khac biét co y nghia (p<0,05)

Nhin chung, thoi gian u carbohydrate cang dai
thi ham lwong biofloc cang thip va qua thi nghlem
cho thay khi bd sung bot gao theo tong ammonia
thi lwong biofloc c¢6 thé vugt cao hon so voi dé
nghi ciia Avnimelech (2006) nén khi nuéi bo sung
carbohydrate theo TAN can luu y dé didu chinh
cho phu hop.

Theo d& nghi ctia Avnimelech (2009) thi lwgng
biofloc nén duy tri trong khoang 3-15 mL/L la phu
hop cho tom sinh truéng va phat trién, qua két qua
thi nghiém cho thdy nghiém thirc TAN-12 va
TAN-24 vuot qua 15 mL/L nén ham lugng biofloc
& 2 nghiém thic nay c6 thé giy anh huong dén
sinh truéng phat trién va ty 1& sdng tom nudi.

3.2 Bién dong mat do tong vi khuin va vi
khuén vibrio

3.2.1 Matdo t(fng vi khudn

Qua két qua thi nghiém cho thdy mat do vi
khuén vibrio & tit ca cac nghiém thtic dao dong tur
1,65x102 — 6,9 x10* CFU/mL. Mat d6 vi khuan &
cac nghiém thirc bo sung bot gao theo TAN cao
hon (5,51-6,92)x10* so véi cac nghiém thirc bd
sung theo TA (3,34-4,20)x10*. Mat do téng vi
khuan cao nhit & nghiém thirc TAN-24 (6,9 x 10*
CFU/mL) vé cudi vu thi mat do vi khudn téng & tat
ca cac nghiém thirc ¢ xu huéng ting, didu nay cho
thiy quan thé vi khuan dang trong qué trinh nhan
1én manh vé mat sb.

Bang 12: Bién dong mat do téng vi khuin giira
cac nghiém thirc

Thoi gian thiy . Ammonia
phan (gi0) Thirc an (TA) (TAN)
12 (1,50+1,08)x10* (1,98+1,89)x10*

24 (1,31£1,29)x10* (2,32+2,17)x10*

48 (1,50+1,45)x10* (2,31+2,13)x10*

Theo nghién clru cua Avnimelech (2006) va
Kuhn et al. (2008) déu cho rang khi bd sung thém
luong carbohydrate s& lam gia ting toc do hinh
thanh hat biofloc déng thoi kich thich vi khuan di
dudng va mat do vi sinh vat trong nudc bé nudi
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tang lén, chinh diéu nay giai thich cho viéc ting 1én
ctia mat d¢ vi khuan veé cudi thi nghiém.
3.2.2 Mt @3 vi khudn vibrio

Tir két qua thi nghiém cho thiy mat do vi khuén
vibrio khong c6 su tuong tac giira thoi gian 4 va
phuong thic b6 sung bt gao. Qua Bang 13 cho
thidy mat do vi khudn vibrio ¢ tit ca cic nghiém
thirc dao dong Ion tir 10! — 7,5 x10° CFU/mL. Mat
d6 vi khuén vibrio & céac nghiém thirc bd sung bot
gao theo TAN (6,1-7,5)x10° cao hon so véi cac
nghiém thic bd sung bot gao theo TA (2,50-
2,83)x10°. Trong qua trinh thi nghiém thi mat do vi
khuan vibrio cao nhit & nghiém thirc TAN-48 (7,5
x 10° CFU/mL).

Bang 13: Bién dong mit dd vi khuén vibrio giira
cac nghiém thire

Thoi gian thiy . Ammonia
phan (gid) Thirc an (TA) (TAN)
12 (1,18+0,96)x103 (2,46+2,45)°x10°

24 (1,38+1,46)'x10° (2,73+2,72)>x 10°
48 (1,18+0,83)*x10° (3,7243,13)>x 10°

Gid tri thé hién trén cung mot hang co chir cai khac nhau
tuwong ung khac biét co y nghia (p<0,05)

Céac nghiém thirc bd sung bot gao vi khuan
vibrio ting cao nhit vao ngay 20 con & cac nghiém
thirc bd sung bot gao theo TA thi vi khuén vibrio
tang cao nhit vao ngdy 16. Khi phan tich ty 1¢ gilra
vi khuédn vibrio va tong cho thdy mat d¢ vi khuan
vibrio ¢6 khuynh huéng giam dan tir 30-40% &
tuan dau con khoang 10-15% & cubi thi nghiém.

Bang 14: Bié'nv dong ty 1& mat df vi khuén
vibrio/tong vi khuan giira cac nghiém thire

Thoi gian thay . Ammonia
phin (giv) Thirc an (TA) (TAN)
12 14,6£7,90 10,3+5,90

24 15,4£11,5 11,3+6,90

48 11,0+6,50 11,1+£7,50

Nhin chung, mat d6 vi khuin vibrio trong thi
nghiém ¢ muc kha cao, nhung theo két qua nghién
clru cua Moriaty (1997) thi mat d¢ vibrio trong thi
nghiém nay chua dén mirc gy hai cho tom vi mat
d6 vi khuan vibrio chua vugt qua 103,

3.3 Trong lwong, ti 1¢ song va ning suit

3.3.1 Tdang trucng vé trong lrong

Qua Hinh 1 cho thiy trong lwong tm cao nhé:[
0 nghiém thic TA-48 (5,18 + 1,02 g/con) va ve
trong lugng tom nho nhat ¢ nghiém thirc TAN-24
(4,62 + 0,73 g/con). Khi phén tich thong ké cho
thay trong tom nudi khong co su khac biét giira cac
nghiém thuc (p>0,05).
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T o

Trong lugng tém (g/con)

TA-12

TA-48

TAN-12 TAN-48

Hinh 1: Trong lrgng tém nudi theo phwong thirc bd sung va thoi gian thity phan bdt gao khac nhau

Qua Hinh 1 va Hinh 2 cho thiy mic du ty 1&
song & nghiém thirc bd sung bot gao theo TA cao
hon c6 ¥ nghia théng ké (p<0,05) nhung vé ting
trong khong co su sai khac, didu d6 minh chimg
rang yéu td tac dong dén ty 1 sdng cua tom nudi
trong thi nghiém bi anh hudng bdi lugng biofloc va
vat chit ran lo limg trong nudc, chtr khong anh

100

80

(%)

60

¢ song

TV I

40

20

huong mat dé tdm nuoi.
3.3.2 Tilésong

Qua Hinh 2 cho thiy cac nghiém thirc b6 sung
bot gao theo TA, tom nudi cho ty 1€ séng rt cao
(95,8-97,3%) va cac nghiém thirc bd sung bot gao
TAN t6m nudi cho ty 1& séng thip hon (75,0-
84,3%).

TA-12

TA-48

TAN-12 TAN-24 TAN-48

Hinh 2: T§ 1¢ séng tdm nudi theo phwong thirc bd sung va thoi gian thiyy phan bt gao khac nhau

Phan tich thong ké cho thay ty 1& séng tom nuodi
giita cac nghiém thirc c6 bd sung bot gao theo TA
cao hon va khac biét c6 ¥ nghia thong ké (p<0,05)
s0 v6i phuong thirc bd sung theo TAN, ty 1& song
tom nudi khong c6 su khac biét (p>0,05) trong
cung phuong thirc bd sung mic du thoi gian thiy
phéan cang dai tom nudi cd trong lugng 16n hon.

3.3.3 Nang sudt (sinh khoi)

Qua Hinh 3 cho thdy ning sut tém nudi cao
nhat & cac nghiém thirc bo sung bt gao theo TA,
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trong d6 cao nhat 14 nghiém thirc TA-48 (1.018 =+
89,4 g/m’) va thap nhat & nghiém thic TAN-12
(7194126 g/m?), c6 thé nhan dinh ring viéc bd
sung bot gao theo TA lam ting ning sudt so
phuong thirc b6 sung theo TAN khoang 20% vé
ning suit. Két qua phén tich théng ké cho thay
phuong thitc bd sung theo TA cao hon so véi
phuong thire bd sung theo TAN, nghiém thirc TA-
48 cho ning suit cao nhat va khac biét véi tit ca
cac nghiém thirc bd sung theo TAN (p<0,05).
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Hinh 3: Niing suit tom nudi theo phwong thirc bo sung va thoi gian thity phan bdt gao khac nhau

Qua thi nghiém cho thdy ¢ 2 tuan dau thi
nghiém ham luong TAN dat dinh cao nhat, nén
lwong bot gao bd sung theo TAN cao gép 2 lan so
v6i cac nghiém thirc bd sung bot gao theo TA boi
giai doan dau tom con nhod nén luong bot gao bd
sung it, chinh diéu nay lam cho d¢ duc va téng vat
chit rén lo lung tang cao kéo theo luong biofloc
tang Ién va dong thoi lam giam pH kich thich vi
khuan dang soi va vi khuin nim men phat trién
ddy nhanh qua trinh amén hoa lam ting ham
luong TAN, két qua lam cho ty 1¢ song tom nudi
giam nén dong thoi lam anh huong dén ning suat
tom nuoi.

4 KET LUAN VA DPE XUAT

4.1 Kétluan

— Qua phén tich s liéu trong subt qua trinh
nudi cho thay khong c6 sy tuong tac giita thoi gian
thity phan va phuong thie bd sung bot gao.

— Phuong thirc bd sung bot gao theo TA va
TAN co anh hudng 10 rét dén sy bién dong cac yéu
t6 moi truong, khi bd sung bot gao theo TAN lam
cho cac yéu td TSS, TAN, NO,, kich ¢5, luong
FVI va tong vi khuan ting cao va lam d¢ kiém
trong nudc giam so v&i phwong thirc bd sung
theo TA.

— Thoi gian thuy phan bot g0 c6 anh huong
khong 16 rét dén cac yeu t6 moi truong, thoi gian
thiy phan cang dai méi truong cang dugc cai thién
va kich thudc hat biofloc cang l6n nhung lugng
biofloc cang nho.

— Téc do tang trudng, ty 16 sdng hay ning suat
& nghiém thtrc bd sung bot gao theo TA cao hon so
Vv6i cac gitra nghiém thirc bd sung bot gao theo
TAN. Ning suét chung & cac nghiém thirc bd sung
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bot gao theo TA cao hon so véi nghiém thirc bd
sung bot gao theo TAN khoang 20%.

— Nudi tom thé chan tring theo quy trinh
biofloc v6i ngudn carbohydrate 1a bot gao dwoc
thity phan trong thoi gian 48 gid va bd sung theo
thirc n cho hiéu qua va thich hop nhét.

4.2 D@ xuit

Cén nghién ctru thém thoi gian thuy phéan trong
72 hay 96 gio hay lau hon nira 1 can thiét.
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