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ABSTRACT

In this study, Artemia was cultured in seawater and sea-salt medium with and
without biofloc application. The two- factorial experiment produced 4 treatments
and there were 3 replicates for each. Artemia was reared in 60 L plastic tanks,
containing 40 L culture medium with a density of 500 nauplii/L, salinity 30%o
and lasting for 20 days. In the first two days after stock, Artemia was fed with
fresh Chaetoceros algae, and after that till the end of experiment, formulated feed
was used as daily food. In biofloc treatments, the C/N ratios were regulated by
adding molasses into the Artemia culture medium based on TAN concentration
from the 5™ day. Results from experiment showed that survival rate, growth rate
were more or less similar between the treatments after the 7% day. Fecundity and
harvested biomass were influenced by the biofloc application, but the
reproduction mode was affected by both experimental factors, and Artemia tend
to produce cysts in biofloc combined with seawater (79%). The biomass collected
in biofloc tanks was significantly higher than that in normal culture (3.52 g/L vs.
3.24 g/L; p<0.05), but it was similar between seawater and sea salt medium (3.30
g/L vs. 3.45 g/L). Moreover, the biofloc application also saved 20% of water
exchange and 14% of feed compared to normal culture, and using of sea salt
instead of seawater not only decreases about 46% in biomass cost, but also gives
an initiative to the culturists according to their needs.

TOM TAT

Trong thi nghiém nay, Artemia dioc nuéi bang nude bién va nude mudi véi hai
phuong thire ¢6 va khéng c6 vmg dung biofloc, két hop ciia hai nhén t6 nay cho
ra 16 hop gom 4 nghiém thirc (NT)v6i ba lan Idp lai cho méi NT. Artemia duwoc
nudéi trong cdc bé nhura 60 L chira 40 L nueée nudi, mét dé 500 nauplii/L, do man
30%o va dugc theo doi trong 20 ngay. Trong hai ngay dau, Artemia dirgc cho dn
tdo tuoi Chaetoceros sau do thay thé bang thirc an cho Artemia. Poi voi cac NT
img dung biofloc, ri dwong digc thém vao bé nudi tir ngdy thit 5 va tudn tw bo
sung sau do theo ham lwong TAN trong meée. Két qua cho thdy 1y Ié song, ting
truong tirong t giita cac NT sau ngay nudi thir 7. Sirc sinh san va sinh khoi thu
bi anh huong boi ung dung biofloc va Artemia co khuynh huong sinh trimg
(79%) khi nuéi & meée bién cé biofloc. Cac NT biofloc ¢6 heong sinh khoi thu
cao hon nudi binh thuong (3,52 g/L so vi 3,24g/L; p<0,05) nhung lai twong
dwong giita nuoc bién va mede mudi (3,30 g/L so voi 3,45 g/L). Thém vao do, img
dung biofloc tiét kiém dwoe 20% mibe thay va 14% thire an so voi nudi binh
thurong con st dung nwde mudi lam giam 46% gid thanh sinh khéi va tao thé chit
dong cho nguoi nuoi.
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1. PAT VAN BE

Artemia 1a thuc in twoi séng co gia tri dinh
dudng cao va da duoc sir dung phd bién trong nudi
trong thiry san. Artemia giai doan truéng thanh chira
ham luong protein cao (50 - 60%), rét giau acid béo
thiét yéu, vitamin, kich duc té va sic td, do d6 ching
duoc chon lam thic dn nudi vo tom, ca bd me
(Légeret al., 1986; Nguyén Vin Hoa va ctv., 2007).
Thoi gian gan day, nudi sinh khéi Artemia bét dau
dugc quan tam nhiéu do Artemia 14 thirc an t6t cho
wong nudi ca, tom nudc ngot va man (Nguyén Thi
Hong Van va ctv., 2010; Nguyén Thi Ngoc Anh,
2011). Tuy nhién, viéc san xuat Artemia thuong chi
dién ra & noi c6 d6 man cao nhu ruong Mudi va viec
san Xuit con mang tinh muia vu (chi nuéi dugc trong
mua khé trong khi da sé con gidng dwoc san xuat
vao mua mua). Do vy, muén viéc cha dong doi
tuong nay thi nuéi sinh khdi trén bé két hop trong
c4c trai san xuat gidng la rat can thiét. O cac trai
gidng t6m, c4 xa bién, nude 6t cd do man 80-90 %o
duogc st dung phd bién dé nuéi sinh khéi Artemia
Vi gid rat cao (khoang 400-450 ngan/m®) lam cho
chi phi con giéng ciing ting 1én. Dé han ché yéu
diém nay trén co s¢ tan dung dac dlem cua Artemia
1a loai rong mudi, c6 thé sdng va ton tai & nhiéu thiy
vuc mudi khac nghiét co tinh chat hoa hoc khac nhau
(Van Stappen, 2002), viéc thay thé moi trudong nudi
nuéc bién (nude 6t) bing mudi bién cho nudi sinh
khbi Artemia da duoc thir nghiém. Van and Toi
(2019) cho thay viéc thay thé nudc bién bang nudc
mudi khong 1am anh hudng dén ty 1é song va ting
trueong cua Artemia. Thém vao do, tng dung biofloc
(mot phure hop gom vi khuan di dudng, nim va tao)
trong nudi trong thay san gan day véi cac nguon
carbon ré tién nhim giam lugng thirc n su dung,
tang cuong sy than thién v6i moi truong cd rat nhidu
trién vong cho viéc ap dung nudi dai tra (Tran Ngoc
Hai va ctv., 2016; Lé Qubc Viét va ctv., 2015; 2017).
O Artemia, mot 56 nghién ctru gan day cho thay vi
khuan c6 thé dwoc str dung nhu ngudn thic an thich
hop bé sung cho Artemia nho tinh dn loc khong chon
lya cua Artemia, dic biét khi viéc cung cap tao
khong dap tng du thirc an cho quan thé Artemia va
Vvéi ty 1& C:N trong bé nuéi twong duong tir 5-10 (Toi
etal., 2013; Huynh Thanh T&i va Nguyén Thi Hong
Van, 2017) cho thiy luong sinh khéi ting 1én so véi
nudi trong moi trudong binh thuong. Tuy vay, viéc
ng dung nay chua dugc thir nghiém ¢ quy mo 16n
hon dé danh gia hiéu qua va kha nang ung dung khi
nudi sinh khéi dai tra cho nén rat cin duoc kiém
chimg trude khi dua ra khuyén cdo cho ngudi nudi.
Viéc st dung nuéc mudi va ung dung cong nghé
biofloc trong nudi sinh khéi Artemia dat hiéu qua
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€ao sé gop phén don gian héa quy trinh nudi, chu
dong duoC nguon thuc dn Artemia trong céac trai
giong tir quy mo nho dén quy mé 16n ma khong phai
phu thudc vao ngudn nuée bién.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Trang bao xac Artemia Vinh Chéu thugc Khoa
Thuy san Truong Pai hoc Can Tho dugc s dung
trong thi nghiém.

Ngudn nudc min (nude 6t): dung nudce 6t (80%o)
thu tir Vinh Chau pha véi nuéc may dé c6 6 man
30%o str dung cho cac 16 d6i chimg. Nuéc man dugc
xir Iy bang chlorine, suc khi lién tuc trong 48 gio,
sau do ding bo test kiém tra lugng Chlorine trong
nuéc, néu con ton du thi tiép tuc suc khi va dung
Thiosulfatnatri dé trung hoa cho t6i khi khong con
Chlorine.

Ngudn nuée muol mubi bién (mudi hot trang)
thu tir ruong mudi Vinh Chéau pha véi nude may dé
¢6 d6 man 30%o, dé ling 48 gid, phan nudc trong
phia trén dugc liy va loc qua ludi loc c6 mét ludi 1a
0,4 um dé sir dung cho thi nghiém.

Chuan bj Artemia nauplii: ap no trimg bao xac
Artemia & mat do 1g/L, diéu kién 4p né gdbm d6 man:
30%o, nhiét do: 28 — 30°C, chiéu sang va suc khi lién
tuc, thoi gian 4p no 1 20-24 gio. Au tring sau khi
nd duoc sir dung ngay dé b tri thi nghiém.

2.2. Bb tri thi nghiém

2.2.1. Thi nghiém dwoc bo tri & méi truwong
ngodi troi Voi khéng gian mé ¢6 mdi che bang tén
trong, su dung cdc bé nhua 60 L véi thé tich nuéc
nuoi la 40 L voi 2 mé hinh nudi (co va khong co wng
dung biofloc) ¢ méi truong nudi nwéc mudi va nwéc
ot pha. Té hop ciia hai nhén t6 thi nghiém gom 4
nghiém thic (NT):

NT1: Nudc bién (nude 6t pha=di chimg, khong
biofloc (NB- NBF)

NT2: Nudc mubdi, khong biofloc (NM-NBF)
NT3: Nudc bién, biofloc (NB- BF)
NT4: Nuéc mudi, biofloc (NM-BF)

M3i nghiém thie gom 3 1an 1ap lai, mat do tha
nuo6i 1a 500 con/L (Coutteau et al., 1990) & do man
30%o (Toi et al., 2013), thirc an dugc sir dung trong
thi nghiém la tao tuoi Chaetoceros sp. va thuc dn
ché bién danh cho Artemia. Hai ngay dau, luong tao
cung cap cho Artemia dua theo bang thirc an chuén
cua Coutteau et al. (1992). Sau d6, Artemia duoc
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cho an thirc in ché bién (protein 30% va 9% lipid)
trong sudt quéa trinh nudi. Thirc an Artemia duoc
ngam trong nudc c6 cung d6 man vaéi bé nudi
khoang 15 phut, sau d6 dung dich dugc lic déu va
loc qua ludi 50 pm trude khi cho an. Artemia dugc
cho an 4 lén/ngéy, v6i lidu lugng theo ché do cho an
théa man, dua vao bang thirc an cho Artemia theo
Nguyén Vin Hoa (1993) ¢ diéu chinh cho phu hop
dura trén viéc quan sat ong tiéu hoa cua Artemia va
tinh trang sirc khoe bé nudi hang ngay. Mat ri duong
(C=40%) duoc sir dung nhu ngudn carbon hiru co
dé diéu chinh ty I¢ C/N=5 (Panigrahiet al., 2018)
theo tirng nghiém thtic c6 tng dung biofloc. Ham
lugng ri duong (38% C), duge tinh toan va b sung
theo ham lwong TAN (téng dam ammonia) do dugc
trong bé nudi bat dau tir ngay nudi thir 5 va sau do
dinh kymdi 3 ngay cho t6i khi két thiic thi nghiém.

Viéc thay nudc dugc thuc hién vao ngay 14 cua
thi nghiém. Sau do tiry thudc vao chit lwong nudc
cua tirng bé nudi dé thay nudc vai ty 18 tir 20 dén
30% ¢ cac nghiém thuc binh thuong, khong thay
nuée ddi voi moitruong nudi ¢o tng dung biofloc.
Céc bé nudi duoc ap dung cach thirc nudi theo mé,
khi Artemia bat dau sinh san (xuét hién nhiéu thé hé
trong bé nudi, 4 tuan) va quan sat thdy sinh luong
nhleu thi két thuc mé nuéi dé tranh mat d6 qua cao
quan thé nhanh bi suy thoai.

2.3. Thu thap sé ligu
Chi tiéu méi truong
Nhiét d6, pH duoc theo doi hang ngay vao 7 gio,

14 gio. Ham lugng TAN (NH3/NH4") va NO2 dugc
xac dinh 3 ngay/lan bang b¢ test kit sera ciia Buc.

Chi tiéu sinh trwéng

Ty 1¢ sdng ciia Artemia dugc x4c dinh vao ngay
nu6i thr 7 va 14 sau khi b6 tri thi nghiém bang
phuong phap dinh luong bang cach dém céc ca thé
con song tai nhitng vi tri khac nhau trong bé nuobi
trong thé tich 50 mL nude mau. Pugc tinh theo cong
thuc:

S(%)=NNp x 100

Trgng d6: N¢la mat do ca thé thu vao thoi diém
thu mau, Nola mét do tha ban dau.

Chiéu dai Artemia duoc Xac dinh bang cach bat
ngau nhién 30 con, sau d6 tién hanh do dudi kinh
hién vi chuyén dung c6 thudc do. Chiéu dai dugc
xac dinh theo cong thirc :
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L (mm)=A/10 x 1y

Trong d6: L 1a chidu dai Artemia (mm); A 1a s6
vach do duoc; y: d6 phong dai.

Sirc sinh san: sb trimg hodc nauplii trong tui 4p
cua con cai, duoc xac dinh tir 30 con cai thu ngau
nhién trong mot nghiém thirc, ké tir khi 100% cé thé
cai mang triing.

Phuwong thirc sinh san: phan trim con cai mang
tring dé triig bao xac (cyst) hoac con non (nauplii)
trén téng sb con cai, duge xac dinh tir 30 con cai thu
ngau nhién trong mot nghiém thic.

Ty I¢ con cai tham gia sinh san: phan trim con
céi c6 sinh san trén téng s6 con duoc bit ra, dugc
xac dinh tir 30 con cai thu ngau nhién trong mot
nghiém thuec.

Niing suét sinh khdi Artemia (g/L): thu toan b)
sinh khoi Artemia trong bé khi ket thae thi nghiém
tinh nang suat theo khoi luong tuoi.

Hiéu qua kinh té:

~ FCR (h¢ sb thirc an) =
an/tong lugng sinh khoi thu

téng luong thirc

. Gia thanh co ban = tél}g cac chi phi chinh bao
gom thire an (tao+thirc &n che bien) + nude nudi tinh
cho 1 kg sinh khoi tuoi

2.4. Phwong phap xir Iy s6 ligu

S6 ligu dugc xir Iy v6i bang tinh Excel va sit
dung phan mém Statistica 7.0 véi phuong phap phan
tich ANOVA hai nhén to dé tim anh hudng twong
tac gitra mo hinh nu6i va ngudn nu6C Médn, va so
sanh d¢ sai biét c6 y nghia thong ké gitta cac nghiém
thirc & muc p<0,05 bang phép thir Tukey.

3. KET QUA VA THAO LUAN

3.1. Cac yéu t6 mdi trwong

Thi nghiém duoc bé tri ngoai trdi voi khong gian
m& c6 mai che nén anh huong cha yéu do su thay
dbi thoi tiét trong qua trinh nudi. Nhiét d6 budi sang
(7h) dwoc ghi nhan 1a 28,4-28,5°C va budi chiéu
(2h) 1a 31,2- 31,4°C, trong khi pH la 7,8-8,3. Bién
do6 nhiét va pH nay 1a phu hop cho su tang trudong va
phat trién cua Artemia. Theo nghién ctru ctia Delos
Santos et al. (1980) va Nguyén Vin Hoa va ctv.
(2007) thi diéu kién nhiét do cho su phat trién t6t
cua Artemia 1a 22-35°Cva pH thich hgp 12 7,0 - 9,0.
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Hinh 1. Bién dong ham lwong TAN (trai) va NO2- (phai) trong thoi gian nudi

Ham luong TAN trong thi nghi€ém dao dong tu
0,1 - 2,5mg/L c6 xu hudng ting dan theo thoi gian
thi nghiém cho t6i tuan thir 2 & tit ca cac nghiém
thirc. Sau d6 giam & cac NT nudi binh thudng va tiép
tuc tang & cac NT tng dung biofloc.NO; dao dong
tir 0,1-1,6mg/L, ¢ cac nghiém thic nudi binh thuong
cling c¢6 cung khuynh huéng véi bién dong TAN
nhung & cac NT biofloc thi NO; chi ting & tuan dau
sau d6 c¢6 khuynh huéng giam cho téi cudi thi
nghiém (Hinh 1). Sy bién dong TAN va NO; & cac
NT la do anh huong cua qua trinh thay 20% nudc
vao cudi tuan nudi thir 2 & cac NT nudi binh thuong
trong khi khong thay nudc ¢ cac NT biofloc. Viéc
duy tri NOy kha 6n dinh & muc thap (dudi
0,6mg/L)é cac NT biofloc trong su6t qué trinh nubi
chung to ¢ su hoat dong tich cuc cia cac vi khuan
trong viéc chuyén hoa nitrogen. Mic du vay,
Artemia 1a loai c6 kha ndng chiu dyng ham lugng
TAN va NO; kha cao. Theo Dhont and Lavens
(1996), Artemia c6 kha nang chiu dyng ham lugng
TAN va NOy rét cao, LCs (ndng do gy chét 50%
sinh vat) ctia ham lugng TAN va ham lugng NOy
dbi voi Artemia trong 24 gio lan luot 13 100 mg/L
va 320 mg/L. Hari et al. (2006) cho ring viéc bd

sung carbohydrate da lam giam sy tich tu TAN va
NO2" trong nudc, do d6 ham luwong TAN va NO2*
trong thi nghiém hién tai déu nam trong khoang
thich hop cho Artemia.
3.2. Ty lé song va ting truéng caa Artemia
3.2.1. Tylésong

Két qua ty I¢ sdng (TLS) qua hai tuan nudi dugc
trinh bay trong Bang 1. Ty 1é séng 7 ngay dau dao
dong trong khoang tir 83% - 93%, dén ngay thir 14,
ty 1& sbng c6 xu huéng giam nhung khong dang ké
(79-85%). Két qua nay so v6i thi nghiém nudi trong
phong ¢ quy m6 nho 4 L (Van and Toi, 2019) ¢o
cung NT thi thap hon tir 4-5%, tuy nhién vi nuéi
trong bé 16n (60 L) va méi truong hé nén sy hao hyt
nay la & mirc chap nhan. Két qua ciing cho thiy moi
truong nudi va ca hé théng nudi rd rang tac dong dén
TLS vao ngay 7 (Bang 1 va 2; p<0,05) & cac NT
nudi bang nudce 6t pha (NB) thi Artemia c6 TLS (90-

93%) t6t hon cac NT nudi bang nu6c mudi 82-86%)
va nudi voi BF thi c6 ty 1é sdng thap hon so voi NBF
(86% so vai 90%; p<0,05)

Bang 1. Ty 1¢ séng va chiéu dai Artemia vao ngay 7 va ngay 14

Ty 18 séng (%)

Chiéu dai (mm)

NT Ngay 7 Ngay 14 Ngay 7 Ngay 14
NB-NBF 93,0+3,5°¢ 85,0+1,02 3,68+0,132 6,30+0,432
NM-NBF 86,3+£2,5%® 82,3+2,12 3,670,062 5,80+0,19?
NB-BF 90,0+1,0% 82,3+5,12 4,00+0,17° 6,730,442
NM-BF 82,7+1,5% 78,7+1,82 4,00+0,20° 6,300,542

Nhiing chiz cdi trong cimg mét cét giong nhau biéu hién s khdc biét khéng cé ¥ nghia (p>0,05). ANOVA hai nhén t6.

Két qua & Bang 1 ciing cho thiy TLS ¢ 2 hé
thdng nudi (c6 va khong cé biofloc) vao ngay 14
khong c6 su chénh léch dang ké va khong bi anh
huong boi hé thong nuéi ciing nhu méi truong nudi

(p>0,05) va cac NT biofloc luén co TLS thip hon
NBF. Két qua ty I¢ séng nay nguoc vai két qua thu
duoc ¢ trong phong 1a TLS ngay 14 & cac NT
bioflocs 1a cao hon NBF (86,5% so véi 83,5%; Van
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and Toi, 2019). Su khac biét nay c6 thé do moi
truong nudi hd da kich thich vi khuan phét trién
manh hon, diéu nay d& nhan thdy mau nudc cua bé
nudi c6 mau tre‘ing dam hon so véi khi duoc nuoi
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trong phong kin ¢ cac NT c6 biofloc 1am anh huong
t6i TLS boi vi vi khuan vira c6 thé 1a thie dn nhung
& mat d6 quéa cao chung ciing co thé gay hai cho
Artemia (Toi et al., 2013).

Bang 2. Tac ddng ciia cac nhan t6 thi nghiém 1én cac chi tiéu theo ddi & Artemia (gia tri p)

Nhin to tic dong

Chi tiéu Hé théng nudi (HT) MGoi truong nudi (MT) _Twong tac (HTx MT)
Ty 16 song ngay 7 0,0415* 0,0009%** 0,8144
Ty 1é séng ngay 14 0,0884 0,0884 0,7672
Chidu dai ngay 7 0,0060** 0,9431 0,8308
Chidu dai ngay 14 0,0778 0,0798 0,8164

(**%: khéc biét ¢ ¥ nghia p<0,001; **: p<0,01 va *: p<0,05)

3.2.2. Chiéu dai cuia Artemia

Chiéu dai cua Artemia & ngay nuéi thir 7 (Bang
1) gitra cac nghiém thic co sy khac biét c6 ¥ nghia
thdng ké (p<0,05), ddi véi nghiém thirc NBF chiéu
dai dao dong trung binh trong khoang 3,67 - 3,68
mm. Khi ¢6 b6 sung ri duong (BF) thi chiéu dai cua
Artemia dat khoang 4 mm, tang 1én khac biét co y
nghia giita cac NT (Bang 1). Bén ngay thir 14, chiéu
dai ctua Artemia c6 ting nhung van theo khuynh
huéng cua ngay 7, dao dong trong khoang 5,8 - 6,73
mm. O cac nghiém thirc khéng bd sung ri duong,
chiéu dai trung binh cta Artemia kém hon tir 0,4-
0,5mm/ca thé so véi cac NT ¢ bd sung ri duong
nhung sy khac biét nay khong c6 ¥ nghia thong ké
(p>0,05). Mit khac, Artemia nudi bang nudc 6t pha
cling c¢6 chiéu dai 16n hon nude mudi tir 0,4-0,5 mm.
So véi két qua chiéu dai khi nudi trong phong & quy
mo nho (Van and Toi, 2019) & cung NT thi nghiém
thi khi nudi ngoai troi Artemia dong ¢ va ting
truéng tot hon trong phong (5,8-6,73 mm so véi 5,5-
6,0 mm).

Két qua thng ké trong Bang 2 ciing cho thay
Viéc ¢6 va khong cé ung dung biofloc trong moi
truong nudi va viéc sir dung nuéc mubi thay thé
nude 6t pha hoan toan khong c6 tac dong dang ké
dén chiéu dai va TLS ctia Artemia sau 7 ngay nudi.
Diéu nay c6 thé 1a do sy thiéu hut khoang vi luwgng
trong moi truong nudce mubi, trong tu, Kolev et al.
(2013) cho riang mubi bién mac di c6 cac mudi da
luong tuong ty V6i nudc bién nhung né thiéu rat
nhiéu cac nguyén tb vi luong so véi nudc bién, do

Bang 3. Cac chi tiéu sinh san

vy di anh huong t6i sy phat trién cua Artemia &
tuan tudi dau nhung sau d6 chiing da thich nghi véi
mdi trudng sdng va dugc bd sung cac khoang nay tir
nguon thire an, vi khudn,...nén da khong con sy khac
biét gitra cac nghiém thuc.

3.3. Cac chi tiéu sinh san cia Artemia

Trong thi nghiém nay, Artemia bat dau tham gia
sinh san rat sém tuong dong vai thoi gian thanh thuc
khi nuéi & ngoai dong (Nguyén Vin Hoa va ctv.,
2007), vao ngay thir 7-8, da quan sat thiy c6 xuét
hién bét cap ¢ cac NT NBF va mudn hon 2-3 ngay
db6i voi cac NT BF, qua trinh sinh san kéo dai khi
dén hét thi nghiém. Trong cac tuan thu mau & tat ca
cac NT, 100% con cai déu tham gia sinh san khac
v6i khi nuéi trong phong (Van and Toi, 2019) chi c6
NT NB-NBF c6 TLS 100% con lai chi khoang 40-
80%. Su khac biét nay co thé do thi nghiém nay lam
& khong gian mé dan dén nhleu bién dong vé moi
truong nudi cling nhu ngudn thie an tir tw nhién
(tao, vi khuan phat trién ngau nhién trong bé nudi)
lam cho Artemia c6 nhiéu ngudn dinh dudng hon va
quan thé phat trién ciing t5t hon. Stc sinh san caa
Artemia & cac nghiém thire NBF dao dong rét it 48-
50 phoi/con cai, cao hon so véi cac NT biofloc (BF)
1a tir 42-48 phoi/con cai, tuy nhién sy chénh 1éch nay
khong ¢6 y nghia thong ké (p>0,05)(Bang 3) ngoai
trdc NT BF-100 (42 phoi) khac bi¢t c6 y nghia
(p<0,05) véi NBF-100 (50 phoi). Két qua nay la
thip hon so v6i thi nghiém trong phong (50-70
phdi/con cai) c6 1€ 1a do Artemia trong thi nghiém
nay sinh san sém dan dén mat do tang cao trong bé
nudi din dén anh hudng téi sc sinh san caa con cai.

Nghiém thiic SSS (phéi/con céi) Ty 1€ sinh con (%) Ty 1€ sinh trieng (%)
NB-NBF 48,1 £0,7% 41,0+£1,7° 59,0+ 1,72
NM-NBF 50,0 + 2,0° 41,8+ 11,5° 582+11,52
NB-BF 48,3 + 4,62 15,0 £2,02 75,0 £2,0°
NM-BF 42,0+ 1,02 41,0+ 1,0 59,0 +1,0°

Nhiing chiz cdi trong cing mét cét giong nhau biéu hién s khdc biét khéng cé y nghia (p>0, 05).ANOVA hai nhén t6.
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Ty 1€ sinh con hoac sinh trimg bao xac (phuong
thirc sinh san; Bang 3) cho thay ty 1¢ sinh con thap
va tritng cao ¢ NT BF-0 (chi c6 15% dé con) va khac
biét c6 y nghia véi cac NT khéc (bién dong tir 41-
42%). Két qua phan tich thong ké tir Bang 4 chi ra
rang ty 1¢ sinh con bi anh hudng boi ca méi truong
nudi, hé thong nudi ciing nhu sy tuong tic giita
ching. Viéc tang ty 1€ sinh trimg c6 1€ do moi truong
& NB-BF (nudc bién 100%) cé nhiéu co hoi dé vi
khuan phat trién hon so véi NM-BF do nudc mudi
nén bi thiéu vi luong (Drehval et al., 2003), vi thé vi
khuan tang qua mirc lam anh hudng téi phuong thirc
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sinh san cua ching (bdo hiéu moéi trudng khong
thuéan lgi) ma Browne et al. (1984) va Van Stappen
(2002) déu cho ring khi méi truong khong thuan loi
Artemia c6 khuynh hudng sinh trang va nguoc lai.
Hon nira, Abdel-Azizet al. (2016) con cho rang c6
mbi lién quan gitta cac chit dinh dudng bi giéi han
va tang truong cua vi khuan, dong thoi sy phat trién
va tinh da dang cua vi khuan ciing thay dbi theo cac
yéu té méi truong sdng, cu thé trong thi nghiém nay
quan sat thdy & NT NB-BF nudc nudi ¢c6 mau nudc
duc hon cac NT khac. Tuy nhién ciing can c6 thém
nghién ciru chuyén sau vé vi khuan dé khang dinh.

Béang 4. Tac dong ciia cac nhan t6 thi nghiém 1én céc chi tiéu theo déi & Artemia (gia tri p)

Nhén t6 tic dong

Chi tiéu

Hé théng nudi (HT)  Mai truong nudi (MT) Tuong tiac (HTx MT)
Suc sinh san 0,0527 0,1087 0,0436*
Phuong thic sinh san 0,0047** 0,0047** 0,0062**
Sinh khéi 0,0072** 0,1016 0,0775

(**%: khéc biét 6 ¥ nghia p<0,001; **: p<0,01 va *: p<0,05)

Két qua thong ké (Bang 4) ciing cho thiy trong
khi stc sinh san hau nhu khong bi anh huong
(p>0,05) boi hé thng nudi (c6 hodc khong biofloc)
hodc moéi truong nudi (nudc bién hodc nude mudi)
nhung bi anh hudng tir sy tuong tac gifra chiing
(p<0,05), tuy nhién phuong thirc sinh san lai bi tac
dong ca tir hai nhan t6 thi nghiém ciing nhu sy twong
tac gitra chiing

3.4. Sinh khdi Artemia

Hinh 2 cho thdy sau 20 ngay nudi nang suit sinh
khéi Artemia dat cao nhat & cac NT nudi trong hé
thdng biofloc (BF) véi trung binh 3,52 + 0,08 g/L
khac biét ¢6 ¥ nghia théng ké (p<0,05) so véi hé
thng nudi khong biofloc NBF (3,244 0,23 g/L). O
cac NT nudi bang nuéc mudi, luong sinh khéi thu
gan nhu twong tu Vi nudi & nudc bién (3,45+ 0,18
g/L va 3,30+ 0,25 g/L). Tuong ty nhu suc sinh san,
sinh khdi Artemiachi bi anh huong boi hé thdng nuéi
vi thé ¢6 thé noi sy tang thém ngudn thirc an tir vi
khuan di dudng théng qua biofloc da thuc day su gia
tang vé sinh khoi thu dugc trong cac NT BF. Két qua
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cho thay Iugng sinh khéi thu thap nhat & NB-NBF
1a thap nhét tuy nhién ciing khong c¢6 khéc biét so
v6i NM-NBF do & NM-NBF c¢6 sy bién dong cao
gilta céc 1an lap lai ¢6 1& 1a do moi trudng nudi
khong 6n dinh, day c6 thé 1a do khong c6 su Chuyen
hoa dam tir chét thai sang thanh 14p té bao vi khuan
nhu cic nghiém thitc c6 ung dung cong nghé
biofloc. Ngoai ra, TLS cao (93%) va chiéu dai kha
twong ddng véi cac NT khac (6,3 mm) & NB-NBF
nhung sinh khéi thu lai thip c6 thé 1a do cac thong
s6 nay dugc thu vao ngay 14 trong khi sinh khoi
duogc thu vao ngay 20. Artemia cé chu ky sinh san
rat ngan, ¢ 30%o chu ky sinh san cua ching chi
hoang 2-3 ngay (Nguyén Thi Hong Van va Huynh
Thanh T¢i, 2017) va & trong moi truong nudc bién
chiing sinh san lai s6m hon so vdi cac NT biofloc va
nuéc mudi nhu da dé cap ¢ phan sinh san, do vay su
bé sung quan thé qua nhanh lam mat do trong bé
nudi ting cao cong véi sy phat trién cua vi khuén da
lam quén thé mau suy thoai (con truéng thanh bj
chét) dan dén lugng sinh khdi thu giam di.
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Hinh 2. Sinh khéi Artemia sau 20 ngay nudi

Két qua sinh khéi Artemiathu dugc trong thi
nghiém nay kha tuong dong voi thi nghiém trong
phong c6 cung NT cua Van and Toi (2019) nhung
s6 ngay nudi it hon (20 ngay so vdi 28 ngay) cho
thiy nui sinh khdi ngoai khong gian ma 1a tot hon

S0 Vi nudi kin trong phong. So véi cac thir nghiém
nu6i dai tra truge day cling voi nude 6t pha & d6 man
30%o cung cung thé tich va mat do, thi két qua nay
cao hon nhiéu so véi ning suét dwoc bao céo cia Lé
Van Thong va ctv. (2018) la 1,08-1,45g/L tuy
phuong thirc thu hoach.

Bang 5. Mt s6 chi tiéu danh gia hiéu qua nudi sinh khdi Artemia (téng lweng sinh khéi cia 03 bé nudi

ciia mdi nghiém thirc) trong 20 ngay

s gen 2 o Nghiém thirc (NT)

Chi tiéu dinh gia NB-NBF NB-BF NM-NBF NM-BF
Trung binh sinh khdi thu/ngay (g/L) 18,34 19,41 19,21 20,46
Téng lugng sinh khéi thu (g) 367 388 384 409
Téng lugng thirc an ché bién (g) 554 509 554 509
Téng lugng tao st dung (L) 1,5 1,5 1,5 1,5
FCR 1,51 1,31 1,44 1,24
Chi phi co ban (tinh trén kg sinh khdi twoi thu dwoc)

- Tao 20,436 19,330 19,531 18,338
- Nude 78,500 61,829 22,484 17,595
- Thirc dn 45,274 39,364 43,225 37,340
Gia thanh (d/kg SK tuoi) 144,210 120,523 85,240 73,273

(Ghi chii: Tao dwoc tink voi gid nuéi cdy dai tra trong boc (10.000 d/L); nwée 6t: 400.000 &/m3); mudi hét: 2.000 d/kg;

thite an Artemia: 30.000 d/kg)

Vi sinh lugng thu dugc tir 18-20 g/ngay nudi
(Bang 5) thi hé s6 thirc an vao khoang 1,28 trong hé
thong BF va khoang 1,48 khi nudi binh thuong nhu
vay viéc tng dung biofloc di tiét giam duoc khoang
14% lwong thte an ché bién. Hon nita, cac NT ¢6
g dung BF khong thay nudc do vay ciing tiét kiém
dugc mot lwong nude tir 20-30% ke tir ngay 14 tre
di va cong dé thay va bu nuéce trong bé nuéi.

Xét vé khia canh gia thanh sinh khéi co ban
(khong tinh phi chdam s6c va dién cho suc khi) thi
viéc sir dung nudCc muoi bién c6 thé giam dugc
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khoang 70% chi phi nuéc bién (14 chi phi chi yéu
trong co cdu gia thanh khi nuéi sinh khdi bang nuéc
6t pha (Bang 5) dan dén gia sinh khéi giam di 36%
(85,.13 d/kg so vai 132.367d/kg) va diéu quan trong
1a chu dong duoc nguédn nude nudi va dé eng dung
cho cac trai giéng xa bién. Thém vao d6 tng dung
biofloc ciing giam di 13,4% chi phi thirc an ché bién
(38.340 d/kg so vai 44.250 d/kg). Tir két qua gia
thanh & Bang 5 cho thay khi (ng dung biofloc thi gia
thanh sinh khdi giam khoang 17% véi nuéc bién
(120.000 so vai 144.000 d/kg) va 14% so vai nudi
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4. KET LUAN VA PE XUAT
4.1. Kétluan

Ty 1& séng va chiéu dai cua Artemia khong bi
anh hudng bai viéc tng dung biofloc cling nhu viéc
str dung nudc muoi hay nude 6t pha sau ngay 7 nudi.

Stre sinh san va lwong sinh khéi thu bi anh huong
chi bai viéc tng dung biofloc, trong hé théng biofloc
con cai ¢ suc sinh san kém hon ¢ hé thong binh
thuong nhung sinh khdi thu lai cao va 6n dinh hon.

) Phuong thirc sinh san bi tac dong bai ca hai nhan
to thi nghiém va c6 khuynh huéng sinh tring ¢ cac
bé nuoi trong hé thong biofloc vai nude 6t pha.

Sinh khéi thu duoc & cac nghiém thirc c6 b sung
ri duong (BF) cao hon so véi cac nghiém thirc dbi
ching (NBF) khoang 8,6% va con tiét giam duoc
14% lugng thirc an dua vao.

Viéc sir dung nuwdc mudi bién nudi sinh khdi
Artemia lam giam 36% gia thanh sinh khéi khi nuéi
binh thuong va ing dung biofloc lam giam gia thanh
khOang 18% khi nudi voi nudc bién va 14% khi nudi
bang nudc mubi.

4.2. P& xuit

C6 thé tng dung nudi sinh khéi Artemia bang
nuéc mubi va tng dung biofloc trong cac trai tom
c4 gidng tuy nhién can c6 thém nghién ctru vé hé vi
khuan va dinh dudng cua sinh khéi thu
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