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TOM TAT

Nghién ctru nhdm danh gia kha nang tai s dung nwéc thai tlr nudi tdm siéu tham canh dé& nuéi vi tao
Chaetoceros muelleri va Artemia, hiéu qua st dung ngudn vi to nudi tlr nwéc thai nudi tdm lam thire &n bd sung cho
Artemia. Thi nghiém 1 (TN1), danh gia sv sinh trwéng cta C. muelleri trong nwéc thai c6 bd sung dinh duéng khac
nhau gdm 4 NT: f/2 (TNT+f/2); Silicate (TNT+Si); khéng bé sung dinh dwéng (TNT) va nwéc bién bd sung /2 lam dbi
chirng (TDC). Tao C. muelleri phat trién tét va dat mat do cwc dai (26,1 x 10° th/ml) & nghiém thire (NT) bd sung dinh
dwéng f2 (TNT+/2) vao ngay nudi thtr 3. TN2, anh hwéng cla 5 mat dd Artemia ban dau 100, 200, 300, 400,
500 con/l va cho &n hai loai vi to dwgc nudi trong méi trwong dinh dwdng khac nhau (TNT+Si va tdo dbi ching
(TBC)) 1én sinh trwdng Artemia sau 15 ngay nudi. Ty |é sbéng va kich thwéc vé chiéu dai clia Artemia dat cao nhéat
(81,3%) khi nudi & mat do 100 con/l. K&t qua cla nghién ctru nay gop thém co s& cho viéc chuyén hoa dinh duéng
tr nwée thai nudi tdm thanh sinh khéi ctia Artemia qua mét xich thirc an trung gian 1a vi to phat trién nudi tréng thay
san bén virng v&i méi trudng.

T khéa: Vi tdo (C. muelleri), Artemia, sinh khéi, nwéc thai nudi tom.

Reusing Wastewater from Intensive Shrimp Farming to Cultivate Microalgae and Artemia

ABSTRACT

This study aimed to evaluate the potential of reusing wastewater from super-intensive shrimp farming for
cultivating the microalga (Chaetoceros muelleri) and Artemia and to evaluate the effectiveness of utilizing microalgae
grown in shrimp wastewater as a supplementary feed for Artemia. Experiment 1 (Exp. 1) evaluated the growth of
C. muelleri in wastewater with four nutrient supplementation: /2 medium (TNT+f/2), silicate containing medium
(TNT+Si), medium without additional nutrients (TNT), and treated seawater with f/2 medium as the control (TBC).
C. muelleri algae grew well and reached maximum density (26.1x10° cells/ml) in the nutrient-supplemented treatment
(f/2) (TNT+f/2) on the 3rd day of culture. Exp.2 investigated the effects of five initial Artemia stocking densities (100,
200, 300, 400, and 500 ind/L) and feeding with 2 types of microalgae cultured in different nutrient media (TNT+Si and
control (TBC) on Artemia growth after 15 days of culture. The survival rate and length of Artemia were highest
(81.3%) when reared at a density of 100 individuals/L. The results demonstrate the potential to transform nutrients
contained in shrimp farming wastewater into Artemia biomass through algae in the food chain and to develop
environmentally sustainable aquaculture.

Keywords: Microalgae (C. muelleri), Artemia, biomass, wastewater of shrimp farming.

FaoStat, 2024). Trung binh dé san xuét ra 1kg
tom tai Viéet Nam can 45,5m® nuéc, Thai Lan 1a

1. DAT VAN DE

Theo khao sat ctia Lién minh Thiy san toan
cau cho thay, san lugng tom nudi trén thé giéi
ting ti 3,2 triéu t4n nidm 2010 va udc tinh dat
5,6 triéu tdn vao nim 2023 (Darryl, 2023;

14m? nuéc, Indonesia 1a 55m? nuéc, An Do 1a
39,2m?® nudc, Ecuador 1a 76,8m?® nudc va hé s
FCR tu 1,2-1,6 (Boyd & cs., 2021). Trong méi
kilogram thiic &n tom cong nghiép c6 ham lugng
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protein 35% chita 56 gram nité (Losordo, 1991),
tom chi hap thu duge 19-25% nitc trong thitc
an, phan con lai duge thai ra moéi trudsng nude.
Trong d6, ty 1& nito tén tai d dang cac mudi
NH,*, NO,, NO, trong nuéc tir 34,6%-39,5%,
con lai ton tai & dang cac chét hitu co lang day,
Io Iting va hoa tan (Chen & cs., 2018). Nuéc thai
tl nudi tom tac dong xau dén modi trucng nude
do tich tu ch4t thai gdy phu dudng, bung phat
dich bénh, anh hudng dén sy da dang sinh hoc
va tinh bén viing ctia nghé nudi tém (Iber &
Kasa, 2021).

Dé phat trién bén viing nghé nudi, nhiing
giai phap cong nghé dudgc ting dung nhu Biofloc,
hé théng nudi tudn hoan, nudi tréng thuy san
két hgp da loai két hgp cac nhém sinh vat tu
dudng (rong, vi tdo) va di dudng (ngao, so, ca rd
phi) @& chuyén hoéa chit thai thanh sinh khéi
sinh vat hitu ich va lam gidm tic dong x4du dén
mdi truong (Lothmann & Sewilam, 2023; Ha
Van Thai & cs., 2017). Tuy nhién, gidi phap
nudi két hop da loai nay chua dudc ting dung
phd bién do: d6i tugng nudi két hop thudng
chiém dién tich nuoi 16n, thoi gian nudi kéo dai,
gi4 tri kinh t& thap, thoi gian thu hoach khéng
dong bo va kha niang thich tng véi ngudn nude
thai ctia cac déi tuong khic nhau.

Nhiing nghién ctu vé st dung nuéc thai
nuéi tom dé nudi sinh  khéi vi  tdo
Nannochloropsis sp., Tetraselmis sp., Dunaliella
sp., Chaetoceros sp., T. chuii déu cho két kha
kha quan (Khatoon & cs., 2016; Santanumurti
& cs., 2022). Trong nhiing nghién ctu vé van dé
nay, tdo Chaetoceros sp. thuong duge dung la
d61 tugng nghién ctu chinh vi kha ning thich
ting trong diéu kién nuéc thai tét, gia tri dinh
dudng cao va la loai tao duge st dung lam thic
4n cho Artemia hiéu qua nhat (Febrinawati &
cs., 2020; Nguyén Tan Sy, 2012).

Mit khac, chat hiiu co c6 kich thuée nhé
hon 50um 1o léing trong nudc thai tém, ci c6 thé
tan dung lam thic &n cho Artemia (Nguyén
Dinh Huy & cs., 2020; Yao & cs., 2018). Hon
niia, sinh khéi Artemia nudi trong nuéc thai
nudi trong thiy san dude ting thém khi duge b
sung tao Chaetoceros sp. lam thiic #n (Gharibi
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& cs., 2021; Mohebbi & cs., 2016). Tuy nhién,
viée stt dung vi tdo nudi trong diéu kién chuén
lam thic 4n cho Artemia sé lam tang chi phi khi
ap dung vao thuc tién san xuét. Vi vay, nghién
ciu nay nhiam danh gia kha nang tan dung
nguén nitc va phospho trong nuéc thai hé théng
nudi tom quy moé thuc nghiém dé nuéi hai nhém
sinh vat tu dudng va di dudng c6 gia tri kinh t&
cao, gia tang sinh khéi nhanh, it tén dién tich la
vi tdo va Artemia. K&t qua ctia nghién ctiu nay
g6p phan thém giai phap gidm thiéu tac dong ti
nuéc thai d&n méi trudng tu nhién va huéng téi
nudi trong thuy san bén viing.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém

Thi nghiém duge thuyc hién tai Trung
tam Thuc nghiém Nuéi trong thuy san Cam
Ranh, thuoc Vién Nudi trong Thuy san, Dai Hoc
Nha Trang.

2.2. Vat liéu

Nuéc dua vao thi nghiém dugde thu tit nguén
nuéc thai ra hang ngay ctia ao nudi tdom siéu
thdm canh theo quy trinh thay nudc dinh ky
10-30%/ngay. Ao nudi thuong phadm cé 16t bat
day, dién tich 200m? mat d6 tha 250 con/m?
kich ¢ tom tai thoi diém thu nudc thai
15,8 gram/con va cho an thiic 4n cong nghiép véi
khdu phan #n 4%. Nudc thai duge chiia trong bé
composite c¢6 thé tich 5m® c¢6 suc khi nhe va che
100% bang luéi lan han ché& 75% anh sang. Cac
chi tiéu ly héa hoc NH,"; NO,: NO,; PO/}
Alkaline; pH; nhiét do; d6 m#n ctia méi trusng
nude thai duge xac dinh truée khi st dung cho
thi nghiém.

Tao st dung la loai C. muelleri duge 14y tu
phong tdo gbc cua Vién Nuéi tréng Thuy san,
Truong Pai hoc Nha Trang va nubi bang ngudn
nudc bién khi tring bing Chlorine (20ppm) c6
d6 man 25ppt bé sung moéi trudng f/2 véi diéu
kién nhiét d6 27°C mat do6 cdy 50.000 tb/ml,
chiéu sang bing dén (Philip 60W) véi chu ky 24
sang: 0 t6i. Khi mat d6 quan thé > 3tr tb/ml
dugc dung cho thi nghiém (Doan & cs., 2018).
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Artemia dugc ap nd ti tring bao xac
Artemia franciscana dong Vinh Chau. Sau
khi 4p n6 24h, Artemia dugec nudi véi mat do
2.000 con/l trong bé c6 thé tich 100 lit, c6 do
man 25ppt. Tao C. muelleri dudc cung cidp vao
bé lam thiic &n cho Artemia. Mat d6 tdo dua vao
bé nuoi thay déi theo ngay tiy thudce vao khiu
phan an cla Artemia theo bang thiic &n cua
Naegel (1999). Sau 3 ngay nuéi, Artemia dugc
st dung cho TN.

2.3. Bo tri thi nghiém

Thi nghiém 1: Anh huéng ctia dinh dudng
bé sung 1én sinh trudng ctua vi tao C. muelleri
nuodi tit ngudén nuéec thai nudi tém siéu tham
canh. Thi nghiém (TN) nay nham so sanh sinh
trudng ctia vi tao nudi tit ngudn nuéc thai tom
trong diéu kién nhiét do6 va anh sang tu nhién
gitta cac nghiém thtc b6 sung cac ché d6 dinh
dudng khac nhau vao méi trudéng nudi. Tu do,
lam co s6 dé st dung vi tdo nudi tit ngudn nudc
thai tdm siéu thdm canh lam thtic #&n cho
Artemia trong diéu kién thuc nghiém.

Tao dude nudi trong binh nhua dit trén ke,
c6 suc khi véi mat do cdy tdo ban dau la
50.000 tb/ml. Ngudn nudc dugc 18y tit bé chua
nudc thai 5m® Céc chi tiéu moéi trudng nudc
duge xac dinh trudc khi thi nghiém (D6 méan:
30,5ppt; nhiét d6 nude: 28,5°C; pH: 8,4,
Alkaline: 146 mg/l; TAN: 3,2 mg/l; NO,:
2,0 mg/l; NO,: 35 mg/l; PO,*: 2.3 mg/l). Mat do
tao dudc xac dinh cach nhau 24 h/lan dé danh
gia toc do phat trién cta quan thé.

TN dugc thuc hién trong 16 binh nhya c¢6
thé tich 5 I/binh v6i 4 nghiém thic (NT) khac
nhau véi 4 1an lip:

+ Nuéc thai nudi tom siéu thdm canh bd
sung 100% moi trudng nudi tio /2 (TNT+/2).

+ Nudc thai nudi tom siéu tham canh bd
sung 30ppm silicate (TNT+Si) (silicate dang bot
ham lugng 96%)

+ Nudc thai nudi tom siéu tham canh (TNT).

+ Nudc bién sach b6 sung 100% moéi trudng
f/2 1am nghiém thtc déi ching (TDC).

Trong d6, nghiém thic TNT+{/2 coi nhu NT
d6i chting duong so v6i cac NT: TNT+Si va TNT

nham danh gia sinh trudng cta vi tao trong
diéu kién bd sung ddy du dinh dudng (moéi
trudng f/2) vao nuéc thai.

Thi nghiém 2: Anh hudng mat d6 Artemia
ban dau va ngudn vi tdo b sung (TNT+Si va
TDC) 1én chiéu dai, ty lé song, sinh khéi ctua
Artemia nudi trong nuéc thai nudi tom siéu
tham canh dudc thiét k& hai nhan t6 gdm 5 miic
mat d6 tha 100 - 200 - 300 - 400 - 500 con/l va st
dung hai nguén tao TNT+Si va TDC lam thtc
an b6 sung. Muc dich ctia TN nay nhim so sanh
su anh hudng ctia hai nguén vi tao lén sinh
trudng cua Artemia va tim ra mat d6 ban dau
hiéu qua cho thu sinh khéi Artemia. Miac du NT
TNT+Si khéng cho két qua tét nhat vé sinh
trudng cla vi tdo nhung xét vé tinh kinh t&, kha
ning tGng dung vao thuc tién cling nhu ¥ nghia
vé viéc gidm ngudn nitd va phospho trong nudc
thai tébm 1én nu6i vi tdo chi bé sung thém
silicate dugc lga chon cho TN nay.

Thi nghiém dugc thuc hién trong 30 binh
thuy tinh, ¢6 thé tich 10 lit/binh va dugc cdp 51
nuéc thai nudi tom siéu tham canh/binh, nguén
nude dé nudi Artemia duge 18y tit bé chiia nuéc
thai 5m® va dude loc qua tdi loc ¢d mat lugi 300
mesh. Thi nghiém dugdc thiét k& v6i 5 mtc mat
do x 2 ngudn tao x 3 1an lip. Cac NT dudgc thuc
hién trong diéu kién nhiét d tu nhién, c6 mai
che bang luéi Thai Lan d6 che phu 75% anh
sang. Nhiét do khong khi 28,5°C-31,5°C.

Thoi gian nudi sinh khoi kéo dai 15 ngay.
Artemia 3 ngay tudi va dudc nudi thuan 2 ngay
trong nuéc thai nudi tém truéc khi st dung cho
TN. Artemia trong cac nghiém thic duge cho dn
tao C. muelleri nudi trong hai méi truong khac
nhau 2 lan/ngay (8h-17h) dua theo bang cho #n
cta Naegel (1999). Tao C. muelleri dugc thu cho
an déu 6 pha tang trudng, truée khi cho &n, mat
d6 tao dugc xac dinh, sau d6 tinh theo thé tich
nudc tuong tng véi s6 lugng vi tdo cho &n/lan,
thé tich nudéc dugec cdp vao cac binh nudi
Artemia ddm bao da s6 lugng vi tdo cung cap
lam thtc an.

Truéec méi 1an cho an, nuée trong binh nuoi
Artemia dudc 18y ra tuong tGng véi thé tich nude
tdo cdp mdi vao nhdm dam bao su 6n dinh vé
mat do nudi. Cac binh nuéi Artemia duge
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siphong 1 14n/ngay dé loai bd chét thai ling &
day binh, sau 3-5 ngay nuéi tién hanh thay
nuée 80% thé tich nuéc mdi binh nudi. Sau 15
ngay nudi, cic chi so chiéu dai, ty 1é séng, sinh
khéi duge xac dinh 4 tat ca cac nghiém thiic.

2.4. Thu mau

Cac yé&u td méi trudng nuée gdbm: TAN; NO,;
NO,; PO,*; Alkalinity; pH dudc xac dinh bang bo
Test nhanh Sera; nhiét d6 do bing nhiét ké thuy
ngan chia vach; &6 man do bang ty trong ké.

Dém mat d6 tdo: MAu vi tdo trong cic binh
nuodi cdy hang ngay dugc thu thap. Buong dém té&
bao mau Neubauer Improved ¢6 d6 sdu 0,1mm va
kinh hién vi quang hoc Olympus, BX 41TF
(Japan) dugc st dung dé xac dinh mat do tao.

Chiéu dai cia Artemia: Tién hanh do chiéu
dai Artemia bang kinh hién vi soi néi (Olympus
S761) c¢6 gdn thude do trén thi kinh (mdi NT bat
ngiu nhién 30 con dé do chiéu dai). Cach do ti
dinh diu chua Artemia dén diém cudi cua dudi
(Tran Hiou Lé & cs., 2018). Chiéu dai cua
Artemia dugc tinh theo cong thiic nhu sau:

L(um) = (N x 1.000)/41

Trong dé6: L 1a kich thudc thuc t&€ N 1a s6
vach trén tréc vi thi kinh cta co thé Artemia. 41
14 s6 vach trén thuéc tuong tng véi 1.000pm 6
muc d6 phéng dai 4

Ty 1& séng cua Artemia dugc xac dinh dua
vao sO lugng Artemia khi bat dau thi nghiém va
s6 lugng Artemia vao ngay thu mau.

TLS (%) = (A/B) x 100

Trong d6: TLS 1a ty 1¢ séng; A (s6 ca thé/l)
1a s6 c4 thé Artemia dém dudc trong ngay nudi
thi n/l nudc; B (s ca thé/l) 1a s6 ca thé Artemia
dém dugc khi bat dau thi nghiém.

Sinh khéi Artemia duge xac dinh bang cach
v6t toan bo Artemia trong binh bang vot luéi
nhd, dé kho nude trong 1 phit va can toan bd s6
Artemia bang can dién ti c6 sai s6 0,1 gram.

2.5. X 1y 6 lidu

Mat do6 tdo dudgc danh gia théong qua phan
tich phuong sai mét yéu t6 (One-Way ANOVA).
Cac khac biét vé kich thuéc, ty 1&é séng va sinh
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khoi cia Artemia dude danh gia bing phan tich
phuong sai hai yéu t6 (two-way ANOVA). Cac so
sanh theo cap hau kiém duge thuc hién
bang Tukey-HSD test (st dung goistats, véi
mic y nghia P <0,05). D& biéu dién dii liéu bing
biéu d6, ching t6i st dung géi ggplot2. Toan bd
qué trinh phan tich di liéu va x4y dung biéu db
duge thuc hién bang phan mém RStudio
2023.03.0+386.

3. KET QUA VA THAO LUAN
3.1. Cac yéu td6 moi trudng nudc thai tom

Céc chi tiéu méi trudng nude bién va nudc
thai nudi tom siéu thdm canh dung cho thi
nghiém dugce trinh bay 6 bang 1.

Két qua chi s6 méi trudng nuée dau vao cho
th&y nudc thai nudi tom siéu tham canh c6 ham
lugng dinh dudng cao, dic biét la TAN
(3,5 mg/l), NO,- (40 mg/l) va PO,* (2,5 mgll).
Pay la nguén cung cap nitd va phospho doi dao -
hai yéu t6 thiét yéu cho sinh trudng cua vi tao
Ia & cs., 2019). Do man (30ppt) va pH (8,2)
trong nuéc thai nim trong khoang thich hop cho
su phat trién cta Chaetoceros sp. (Minggat &
cs., 2021). Alkalinity 6 miic 120-140 mg/l va
nhiét d6 28,5-29°C cling trong ngudng thuan lgi
cho sinh truéng cta vi tao.

Yé&u t6 méi trudng chinh quyét dinh dén su
sinh trudng va phat trién ctia Artemia la &6 min
(Le & cs., 2024, Nguyén Vin Hoa, 2018). Artemia
c6 kha nang thich tng rong véi cac yéu td méi
truong nhu d6 man TAN; NO,; NO,; PO*; do
kiém; pH (Van & cs., 2024; Nguyén Vian Hoa,
2007). Do d6, cac chi tiéu moi trudng trong nuée
thai nuéi tom siéu tham canh déu trong khoang
pht hop cho nuéi sinh khoi Artemia.

3.2. Sinh truéng ctia quan thé tao (C. muelleri)
trong cac nghiém thic

Két qua thi nghiém cho th&y, quan thé vi tao
6 4 NT déu phat trién nhanh, dat cuc dai vao
ngay nudi thit 3 va bit dau chuyén sang pha tan
lui t& ngay nudi thi 4. Trong d6, sinh trudng ctia
vi tdo t6t nhat dat mat do cuc dai 26,1 x 10° tb/ml
va téc dd suy tan cling 1a cham nhat vao ngay
nudi thi 7, mat d6 cla quan thé tao van con dat
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9,5 x 10°tb/ml 6 nghiém thiic TNT+f/2. Ngugc lai,
sinh trudng cua tdo kém nhat dat mat do cuc dai
th&p nhét 17,5 x 10° tb/ml va quan thé tio suy
tan hoan toan vao ngay nubi thi 7 é nghiém thic
TNT (Hinh 1).

Nghiém thtic TNT+Si cho két qua kha quan
va rat y nghia trong ting dung vao san xuit khi
mat d6 vi tdo dat cuc dai 21,6 x 10° tb/ml cao
hon nghiém thtic TDC dat 20 x 10° tb/ml méic du
thap hon so v6i nghiém thiic TNT+{/2 (P <0,05).

Téc d6 tang trudng ctia quan thé tio dudgc
thé hién 6 hinh 1 cho thdy, mat d6 tao dat cao
nh4t (26,1 x 10° t& bao/ml) 6 NT TNT + /2, phan
anh rd rét hiéu qua cua viéc tai st dung nudc
thai nubi tom siéu thaAm canh khi duge bd sung
vi lugng can d6i. Nghién ctiu nay cé két qua

tuong tu v6i TN cua Khatoon & cs. (2016) va
Santanumurti & cs. (2022), vi tdo c¢6 thé sinh
trudng tot trong nudc thai thiy san, dic biét
trong giai doan dau (3-4 ngay), nhd vao ham
ludng cao cac chat NO,” va PO,* c6 trong nuée
thai. Nghién ctiu ctia Febrinawati & cs. (2020)
trén loai C. amami cang ghi nhan quan thé loai
C. amami dat cao nhat khi st dung nuéc thai
nudi tdm sau xu ly co ban. Céc loai tao silic c6
kha nang thich nghi t6t véi méi trudng nude
thai gidu dinh dudng, néu dugc duy tri cac diéu
kién méi trudng vat 1y - hoa hoc én dinh. Mat do
t& bao sut gidm sau ngay thd 3 6 tat ca cac NT
cling phan anh dung hién tugng giéi han dinh
dudng vi lugng hoic tich tu chat tic ché sinh
trudng da dudc dé cap bdi Magnotti & cs. (2016).

Bang 1. Chi s6 moéi trudng nudc dau vao

dung nubi vi tdo va Artemia

Chi s6 moi trwong Nuwéc bién Nw&c thai tom trong bé 5m*
TAN (mg/l) 0 3,5
NO, (mg/l) 0 2,0
NOs (mg/l) 0 40
PO, (mgll) 0 25
pH 8,4 8,2
Alkaline (ppm) 140 120
Do man (ppt) 31 30
Nhiét do (°C) 28,5 29

~+-D0i chimg  —+=Nudc thai + F/2  —s=Nudc thai + silicate  —e—Nudc thai 10026

r 26.1

Mat 4 1é bao (x 10° té bao'ml)

Théni gian (ngay)

Hinh 1. Sinh trudng cta vi tao C. muelleri nudi trong nudc thai nudi tém siéu tham canh
v6i cac nghiém thiic b6 sung dinh dudng khac nhau
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B6 sung dinh dudng f/2 vao méi trudng nudi
vi tdo sé& ting thém chi phi, gidm di tinh tién lgi
trong thao tac ky thuat va dac biét ngudn dinh
dudng ctia méi trudng /2 sé dudc chuyén hoi
thanh sinh khéi vi tao thay vi nguén dinh dudng
trong nuéc thai. Tuy nhién, silicate 12 mu6i ré
tién, dé mua, dé st dung, can thiét cho ddm bao
chat lugng cta vi tao va tao ra sinh khéi t6t hon
TDC. Silicate 12 nguyén t& cidu tao vo t& bao vi
tdo, gitp vi tao ting kha ning sinh trudng cta
cac loai tao thudc nhém tao silic. Chinh vi vay,
nhiéu nghién ctu da thi nghiém nuéi tdo silic
véi cac néng do silicate khac nhau nham tim ra
ham lugng t61 vu (Afianti & Endrawati, 2024).
Mic du trong nuéc thai nudi tdm, ham lugng
silicate rat thdp < 6 mg/l, tuy nhién nhiing
nhitng nghién ctu nudi vi tao tit ngudén nude
thai nudi tém c6 b sung thém silicate 1a rat
han ché, trong khi d6 méi trudsng /2 dudgc coi l1a
mdi trudng chuin dé nudi vi tdo c6 ham lugng
silicate 1a 30 mg/l. Vi vay, NT nudi vi tao c6 bd
sung thém silicate (30 mg/l) nham danh gia anh
hiéu qua cta viéc bd sung nay lén sinh trudng vi
tao véi cac NT khac nhau nhim thém sé liéu
hiiu ich cho kha ning tan dung nuéc thai nudi
tom dé nudi vi tao.

Vi vay, két qua nuéi vi tdo ti nghiém thic
TNT+Si dugec uu tién lua chon st dung cho
nghién ctu ti€p theo nhim dam bao y nghia
cua nghién ctiu nay va kha ning tng dung cao

vao thuc tién san xudt. Nhu vay, viéc tai su
dung nudc thai nuoi tém siéu thaAm canh khéng
chi gép phan giam chi phi san xuat vi tao, ma
con hé trg xt ly dinh dudng du thiua hudng
dén hé thong nudi trong thuy san tuin hoan
bén viing.

3.3. Anh huéng cta mat dé va nguodn goc
tao bo sung lén chiéu dai, ty 1é song va
sinh khéi cia Artemia

Mat d6 tha nudi da anh hudng rd rang téi ty
1é séng cua Artemia. Ty 1& séng dat cao nhat
81,3 + 15,5% 6 nghiém thiic tha nubi véi cac mat
d6 100 con/l. Trai lai, ty 1é song giam dan chi
dat 61,3 + 6,9%: 66,6 + 5,3% & mat do tha nudi
v61l méat d6 cao 400, 500 con/l, tuong tng, sai
khéc c6 § nghia théng ké (P <0,05) (Hinh 2).

Két qua sinh khéi uét ctia Artemia cho
thay, m#c du khi tha nuéi Artemia véi mat do
cao (500 con/l) c6 ty 1é song thap nhat, kich
thuéc chiéu dai cling thap nhat nhung sinh khéi
thu dugc lai dat cao nhat 1,1 + 0,1 g/l (6 NT tha
nudi 500 con/l va cho an TDC). Nguge lai, khi
Artemia dugc tha nubi v6i mat do6 thap 100 con/l
6 ty 1é séng cao nhat, chidu dai co thé dat cao
nhit nhung sinh khéi lai dat thap nhat
0,4 + 0,03 g/l (6 NT tha nuéi 100 con/l cho &n
TNT+ Si), sai khac c6 ¥ nghia théng ké véi cac
nghiém thitc con lai (P <0,05) (Hinh 5).
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Hinh 2. Ty 1é s6ng ctia Artemia & mat do tha va bo sung vi tao c6 nguén goéc khac nhau
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Mat d6 tha nudéi anh hudng téi sinh trudng
chiéu dai cua Artemia. Khi két thic thi nghiém,
chiéu dai co thé cua Artemia dat cao nhat &
nghiém thiic tha nudéi v6i mat d6 100 con/l
Chiéu dai cua Artemia giam dan & cac NT tha
nudi v6i méat dd cao hon 200, 300 va 400 con/l.
Trai lai, chiéu dai cia Artemia dat thap nhat &
NT tha nudi véi mat dé cao nhat (500 con/l), sai
khac c¢6 ¥ nghia théng ké véi NT tha mat do
100 con/l (Hinh 3).

Két qua thi nghiém cho thay khi méat do
nudi ting lén, ty 1é séng giam dan & ca hai nhém
nghiém thic c6 bé sung TPC va TNT+Si. Diéu
nay phu hop véi nghién céiu cia Nguyén Vin
Hoa (2007), Nguyén Thi Kim Phuong & Nguyén
Van Hoang (2013), mat d6 nudi cao lam giam
kha nang séng sét clia Artemia do canh tranh
khong gian, oxy va dinh dudng. Nghién ctiu cua
Gharibi & cs. (2021) ciing da két luan, khi su
dung nudc thai trai ca héi dé nudi Artemia ghi
nhan xu huéng giam ty 1é séng ¢ mat dd cao néu
khong kiém soat chat lugng nuéc va thic &n.
Miéc du Artemia la loai &n loc, thiic 4n luén duge
duy tri 6 mtic thod man, tuy nhién sy canh
tranh van dién ra va anh hudng dén ty lé séng
va sinh khéi cta ching (Gharibi & cs., 2021).

Sinh khéi Artemia tang dan theo mat do va
dat cao nhat 6 nghiém thiic tha nudi véi mat do
500 ca thé/l 6 ca 2 nghiém thic st dung ngudn
thic an vi tdo khac nhau TNT+Si va TDC
(P <0,05). K&t qua nay tuong tu véi nghién ciu
cua Le & cs. (2024), cho thay nudc thai nudi tom
¢6 thé duge tan dung lam moi trudng nudi sinh
khoi Artemia néu quan ly phu hdp, dic biét khi
két hop véi sinh khéi tdo sdn c6 tit hé théng xi
1y. Ngoai ra, nghién ctiu cua Tran Hiitu Lé & cs.
(2018) cho thay khi phéi hop gifia thiic 4n cong
nghiép va tdo tu nhién, Artemia c6 thé dat ty 1é
sdng va sinh san cao hon - diéu nay goi y kha
nang két hop tdo nudi bang nude thai véi khau
phan bd sung dé nang cao hiéu qua trong diéu
kién san xuit.

Khi so sanh anh hudng cta hai nhém vi tao
TNT+Si va TPC lam thtc an b6 sung lén
Artemia cho thay: khong c6 su khéac biét vé ting
trudng chiéu dai, ty 1é séng va sinh khoi gitia
hai nhém tao TDC va TNT+Si 6 cing mot mtc
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mat d6 ban dau (P >0,05). Méc du chiéu dai
trung binh ctia mdi nhém thic &n vi tao giam
dan khi mat d6 ting, day 1a hién tugng thudng
thay do su canh tranh khong gian, thiic &n dugc
mo ta trong nghién ctiu cia Duong Thi My Han
& cs. (2016). Mic du, ngudn chét hitu co trong
nudc thai c6 kich thuée < 50um dude tan dung
lam thiic an cho Artemia (Nguyén Pinh Huy &
cs., 2020; Le & cs., 2024), nhung bé sung thém
vi tdo lam thiic &n sé ting ty lé séng, ting
trudng va sinh khéi ctia Artemia (Gharibi & cs.,
2021; Yao & cs., 2018). Diéu nay cho th4y ca hai
ngudn tdo khong cé su khac biét vé dinh dudng
va st dung hiéu qua lam thiic 4n cho Artemia.

Mot diém néi bat trong nghién ctu nay la
viée st dung nude nudi vi tao dé cdp vao bé nubi
Artemia lam thiic 4n hang ngay thay vi dung vi
tao duge loc hodc ly tam dé tach riéng vi tao véi
moi trudng nudi cho an nhu cac nghién ciiu cua
Magnotti & cs. (2016), Tran Hiu L& & cs.
(2018). Diéu nay s& lam giam chi phi cfing nhu
su tién l¢i trong tng dung trén quy mé cong
nghiép. Mit khac, ngudn nuéc hang ngay 14y ra
tit binh nuéi Artemia c6 thé tai st dung trd lai
hé thong nudi sau khi da dudc loai bé ngudn
dinh dudng béi vi tao va Artemia.

4, KET LUAN VA KIEN NGHI
4.1. K&t luan

Cac yéu t6 moi truong nude thai nudi tém
situ tham canh trong nghién ctu phu hop dé
nudi tdo C. muelleri va Artemia.

Sinh khéi tdo cao nhit trong méi trudng
nudc thai c6 b6 sung /2. Tuy nhién, bd sung
silicate vao nudc thai nudi tom dé nudi sinh khéi
vi tdo dugc khuyén khich st dung.

Mat do tha nudi Artemia anh hudng téi ty
1é song, kich thuéc chiéu dai va sinh khéi cua
quén thé Artemia. M4t d6 ban dau 100 con/l c6
ty 1é song cao va dat chiéu dai 16n nhat. Mat do
ban diau 500 con/l dat sinh khéi cao nhat. Tuy
nhién, miic mat @6 Artemia ban dau 300 con/l
dudge khuyén nghi 4p dung.

Khong cé su khac biét vé sinh trudng, ty lé
song va sinh khoi Artemia khi st dung nguén vi
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tdo nudi ti nudc thai tébm so véi ngudn vi tao
nudi trong mdi trudng nude sach déi chiing lam
thiic an bd sung.

Két qua ctia nghién ctiu nay thém co s6 cho
chuyén hoa dinh dudng tit nuéc thai nudi tém
siéu thAm canh thanh sinh khéi ciia Artemia
qua mét xich thiic an trung gian 1a vi tao.

4.2. Kién nghi

Nghién ctiu tich hgp vi tdo va Artemia vao
trong hé thong nudi tom nham thu héi dinh
dudng va va tai st dung nuéc thai trong hé
thong nuéi.
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