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SU PHAT TRIEN CUA TAO DIATOM (CHAETOCEROS
CALCITRANS) DUGI SU TUONG TAC CUA PAT VA
NUGC TRONG AO ARTEMIA

Tat Anh Thae, V8 Thi Gueong?, Nguyén Van Hoa?
ABSTRACT

Chaetoceros calcitrans are considered a valuable feed for Artemia. The aim of this
experiment was to study the effects of nitrogen (N), phosphorus (P) and the N to P ratio in
the soil and water column of cultured Artemia ponds on the growth of Chaetoceros
calcitrans. Bottom soil from an Artemia pond (pond T2, rich organic matter) was
submerged in an Instant Ocean medium (70%o) to obtain a soil to water ratio similar to
field conditions. The results indicated that the dissolved N and P had a positive effect on
the growth of Chaetoceros calcitrans. The highest cell density (5 .106 cells ml-1) was
obtained by using Walne solution. In the bottom soil (T2) medium the density of the algae
reached 3 .106 cells ml-1. The N to P ratio in the solution varied from 0.08 to 2240, the
nutrients released were more than sufficient for Chaetoceros calcitrans growth,
especially during the first week. In Artemia cultivation, nutrients relased from soil and
incoming water need to be taken into account in order to manage a balanced nutrient
supply to the algae de velopment

Keywords: Soil pond, N, P and N/P ratio, Artemia, Chaetoceros calcitrans diatom

Title: The growth of diatom (chaetoceros calcitrans) under soil and water interaction in
an artemia pond

TOM TAT

Tao Chaetoceros Calcitrans dwoc xem la nguén thirc an co gia tri cho Artemia. Muc dich
ciia thi nghiém la nghién citu dnh hiéng cia N, P, 1y 16 N:P trong méi truong dat va
nuée cia ao nudi Artemia dén sw phdt trién cia tio Chaetoceros calcitrans. Ddt thi
nghiém thu tiv ddt day ao nuéi Artemia (dat ao T2) va dwoc dé ngdp trong méi truong
mude bién nhén tao (do man 70%o) voi ty 1é dat: nudc tuong ty diéu kién thuc 1 déng
ruéng. Dung dich Walne duwoc siv dung nhw dung dich dinh dudng doi chimg. Két qua thi
nghiém cho thdy nguén dinh dudng N va P khuyéch tén vao méi truong nuwde c6 dnh
hiong rdt 1om dén sw phat trién cua tdo Chaetoceros calcitrans. Moi truong Walne co
mdt s tdo cao nhat (5x106 tb/ml), moi truong dit ao T2 khéng cung cdp dinh dwdng mdt
$6 tdo dat 3x106tb/ml. Mdt s6 nay nam trong pham vi tdo né hoa va dwoc xem la ¢6 hai
cho Artemia. Ty 16 N:P trong moi truong thi nghiém bién dgng trong khodng 0, 08 - 2240.
Ty 1é N:P nam trong khodng 4 — 44 duwoc xem la thich hop voi nhu cdu phat trién téi wu
cia tdo. Nguén dinh duwéng N,P khuyech tan tir dat day ao T2 giau chat hitu co dii cho
tao Chaetoceros calcitrans phat trién manh trong suét tuan 1€ dau tién. T) rong canh tac
Artemia, méi tuwong tdc giiia dat vd nuée can dwoc quan tém dé cung cdp nguén dinh
dudng cdn doi cho tdo phdt trién.

Tir khoa: N, P va ty I¢ N/P, Artemia

1 Khoa Nong nghiép va Sinh hoc L’J'n‘g dung, Truong Pai hoc Can Tho
2 Khoa Thuy san, Trudng Pai hoc Can Tho
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1 GIOI THIEU

Su phat trién cua Artemia phu thudc vao sé lwong va chét lugng cua tio trong ao
nudi. Tao Chaetoceros calcitrans dugc xem la mét trong nhitng loai tao c6 gia tri
trong nudi Artemia do tao Chaetoceros calcitrans ¢ ham lugng dinh dudng cao
v&i 34% protein, 16% lipid, 6,0% carbohydrate (Brown, 1991). Thém vao do
ching con c6 kha nang phat trién nhanh, kich thuéc té bao nho, kich thudc khoang
2-20um (Brown et al., 1997), phu hop vaéi Artemia (Napolotanpo et al., 1990). Tao
Chaetoceros calcitrans dugc ding lam thtc an chii yéu cho dong vat phiéu sinh,
nhuyén thé, tom, ca, dac biét la Artemia (Trén Ngoc Hai va Tran Thi Thanh Hién,
2000). Su phat trién cua tao phy thuge nhidu vao ngudn dinh dudng N, P cing nhu
dinh dudng c6 trong nen dat day ao. Tuy nhién anh hudng cua viéc cung cap thém
N, P va tac dong cia nén dat day ao dbi voi su phat trién cua tao Chaetoceros
calcitrans trong céc ao nudi Artemia ¢ Vinh Chau van chua dugc khao sat. Vi vay
thi nghiém dugc thyuc hién nhim khao sat anh huong ctia N, P va ty 1& N:P trong
moi trudng ao nudi dén sy phat trién cua tio Chaetoceros calcitrans.

2 PHUONG PHAP THI NGHIEM

Thi nghiém duoc tién hanh tai phong thi nghiém Thuy San Truong Dai Hoc Cén
Tho va phong phan tich b6 moén Khoa Hoc Dét va Quan Ly Dat bai — Khoa Nong
Nghiép & Sinh hoc Ung dung, truong Dai Hoc Can Tho.

Dit thi nghiém 1a dat ao nudi Artemia (ky hiéu T2) cta truong Dai Hoc Can Tho
tai Vinh Chau — Séc Trang. Pat dugc thu ¢ d(:) sau 0- 5cm, duoc xem la tang dat
quan trong trong tuong tac dinh dudng gitra dat, nudce. Dat sau khi duge phoi kho
trong khong khi va nghién qua rdy 2mm va 0,5mm duoc sir dung cho thi nghiém
nudi tdo va phan tich cac ddc tinh hoa hoc dat (Bang 1).

Béng 1: Pic tinh hoa hoc dat day ao T2

Dic tinh hoa hoc dét Ao T2 Pénh gia
pH (1:5) 7,28 Trung tinh
EC (mS/cm) 17,44 Cao, do d4t bi nhidm min
N ts (%) 0,25 Giau (Kyuma, 1976)
CHC (%) 8,34 Giau chét hitu co (Chiurin, 1972)
Ty s6 C/N 16,42 Theo Brady va Well (1996) ty sb C/N< 20

su phong thich N 515 dang xdy ra trong qua
trinh phan huy chat hitu co

P téng s6 (%P) 0,07 Trung binh

P d@ tidu (mg P/kg dét) 0,28 Thép (Olsen, 1954)
N hitu dung (mg N/kg) 12,13 Cao

N hitu co dé phan huy 13,80 Cao

(mgN/kg)

Do sau tang hitu co (cm) 40 Day

Ghi cha: Nis: dam tong s6; EC: d¢ dan dién; P: ham heong ldn
Tao Chaetoceros calcitrans duge dung trong thi nghiém la mﬁu tao thuan, khong bi
nhiém tap, co ngudn gbc tir ARC, Pai hoc Ghent (Bi), mau tao dugc nudi va luu
gilr gidng ¢ do man 70%o tai phong thi nghiém Khoa Thuy San - Dai Hoc Céan
Tho. Nudc bién nhan tao (Instant Ocean) duge chon lam nguon nudc st dung
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trong thi nghiém do c6 thanh phan cac khoang vi lugng giéng v6i nude bién ngoai
tu nhién, nhung khong co6 13n tao tap hodc cac thanh phan dinh dudng (N va P)
nhu ngudn nude ngoai ty nhién. Nong d6 mubi ding trong thi nghlem 1a 70%o,
tuong tu vai @6 man ngoai thuc té a0 nudi Artemia vao ddu vu nudi. Dinh dudng
st dung trong thi nghiém la dung dich Walne c6 ty 1€ N:P = 4:1 ( 32.94 ppm N va
7,89ppm P) cac khoang khac nhu Clorua sit (FeCl3), MnCl2.4H,0, EDTA,
H3BOs, ZnClz, CoCl2.6H20, CuS04.5H20, (NH1)sM07024.4H20, vitamin B1 va
Na,SiO3.5H0.

Thi nghiém dwoc bé tri hoan toan ngau nhién 7 nghiém thic, 6 1an lap lai véi 2
moi truong nudi tao 1a moi trudng cé dat day ao T2 va mdi truong khong co dat
day ao T2: (1) Ditao T2 + 32,94ppm N; (2) Dat ao T2 + 7,89ppm P; (3) Pét ao
T2 + 32,94ppm N va 7,89ppm P; (4) Bét ao T2; (5) Khong dat + 32,94ppm N +
khoang vi lugng; (6) khong c6 dat + 7,89ppm P + khoang vi lugng; (7) khéng dat
+32,94ppm N va 7,89ppm P (mdi truong dinh dudng Walne).

Tao dwoc nudi trong keo thuy tinh 3 lit c6 duong kinh 14,5cm, cao 11cm. Ty 1é dat
va nu6e dung trong thi nghiém 1a (5: 20) twong tu véi diéu kién thyuc té ao nuoéi
Artemia la 5cm 16p d4t mat va do su muc nude 1a 20cm. Mat do tao st dung cho
thi nghiém 1a 100.000 té bao/ml.

Mau nuée duge xac dinh vao cac thoi diém dat duoc ngap nude khoang 3 gio va 7

ngay sau khi nuéi tao. Tién hanh thu 8 ml m3u nuéc cho phéan tich ham luong dam,

lan hitu dung. Pé quan sét sy phat trién clia tio theo thoi gian mdi ngay thu 1ml
mau tao, cb dinh trong formalin 4% va dém bang budng dém Biirker dé xac dinh
mat do.

Cic phwong phap phan tich miu dit va nwéc

—- Phuong phép phén tich miu dit (Houba et al., 1989): pH, EC xéc dinh theo ty-
Ié 1:5 (dat : nudc) va bang pH ké; Nts xac dinh theo phuong phap chung cit
Kjeldahl; chat hitu co xac dinh theo phuong phap Walkley — Black; P dé tiéu
xac dinh theo phuong phép Olsen; P tong s6 xac dinh theo phwong phép so
mau sau khi mau da duoc cong pha biang H2S04dd-HCIO4; N hitu co d& phan
hity duge xac dinh bang cach dun néng miu dét trong dung dich KC12 M dun
nong ¢ nhiét d6 100°C (Gianello va Bremner 1986).

—- Phuong phap phan tich mau nudc: truéc khi phan tich N va P, mau nuéc dugce
loc qua mang loc 0,2pum dé loai bo tao va cac thanh phan lo limg khac nhu hat
sét hodc cac hitu co trong nudc. Mau dugc phan tich ngay trong ngay. Céc
phuong phap phan tich mau nuéc duoc trinh bay & bang 2.

Chim séc va quan Iy thi nghiém: Khi dugc cung cip lién tuc dé dinh dudng
duoc tron déu, tao khong bi lang va tiép xtic déu véi anh sang. Anh sang trong thi
nghiém dugc cung cép tir dén neon thoi gian chiéu sang 1a 24h/24h, cuong do
sang khoang 2.000 lux - 5.000 lux. Nhiét d6 va pH nu6c dugc do hing ngay.

Xir Iy s6 ligu: §6 liéu duge xu ly bang phan mém Excel, phan tich ANOVA so
sanh LSD 5% bang phan mém thong ké MSTAT C.
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Bing 2: Cac phuong phép phan tich miu nuée

Chi tiéu phéan tich Pon vi Phuong phap
NH4*-N mi/lit Phuong phap Indophenol Blue
NOz™ -N ml/lit Xac dinh theo Gou (2000) dua trén su

thanh 14p chudi phan tmg voi
phenol va so mau ¢ budc séng
380 nm

Lan hoa tan ml/lit phuong phap molydate blue

3 KET QUA THAO LUAN
3.1 Bién dong mat sb tao theo thoi gian

Sudt qua trinh thi nghiém khong c6 su chénh léch nhiét d¢ 16n giita ngay va dém.
Nhiét d¢ chi dao dong tir 28 - 32°C, khoang nhi¢t d6 nay thich hgp cho tdo phat
trién nhanh, dat sinh khdi cao (Hoang Thi Bich Mai, 1993). Trong khi d6 pH bién
thién tir 7 — 8, v6i pH nay hau hét cac loai tao déu phat trién tét, tuy nhién, day
khéng phai 1a ngudng pH t6i wu cho sy phat trién cua tao (pH téi wu la 8,2- 8,7
Coutteau, 1996). B§ man & muc d6 70%o va do man nay gén giémg voi d0 man &
a0 nudi Artemia luc dau vy, tuy khong phai 1a d6 man t6i wu cho sy phat trién cua
tao Chaetoceros calcitrans. Theo Borowitzka et al. (1990) tao Chaetoceros
calcitrans phat trién tt & @6 man 6 - 50 %o va thich hgp nhat & d6 man nam trong
ngudng 17- 25%o.

Két qua phan tich cho thiy ¢ su khac nhau vé mat s tio & cac mdi truong nudi
trong sudt qua trinh thi nghiém. Sau 24 gid nudi cdy tao nhan mat sd rit nhanh, tuy
theo diéu kién moi truong dinh dudng khac nhau ma thoi gian suy tan sé khac
nhau (Hinh 1). Nhin chung, su phét trién ctia tao chia lam hai giai doan chinh: giai
doan tang trudng va giai doan suy tan. Két qua phan tich thong ké ciing cho thiy
¢6 su khac nhau vé mat sd tao gitra cac moi truong nudi tao.

6000 —&—32.94ppmN

—8—7.89ppmP

~ 5000 + \)\S
4000 ——32.94ppmN +7.89
3000 ¥ |[——Daduong dit
2000 / / —%— D.dudng dit +32.04

/ \ ppmN

—e— D.dudng dit +7.89

1000 \’ o
0 —6— D.dudng dat + 32.94

ppmN+7.89 ppmP
12 3 4 5 6 7 8 9 10
Thai gian (ngay)

Mat s tao ( x1000 th/ml)

Hinh 1: Sy phit trién ciia tio Chaetoceros calcitrans theo
thoi gian trong diéu kién phong thi nghiém
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Maéi truong nudi tao khong co dét chi cung cip 32,94ppm N (thiéu P) mat s6 tao
khac biét c6 y nghia so v6i chi cung cap 7,89ppm P (385 ngan té bao.ml Lso véi
239 ngan té bao.ml™). Thoi gian séng cua tao & moi trudong chi cung cap N kéo dai
hon so moi trudng nudi chi duge cung cap thém P. Diéu nay cho thiy N 1a yéu to
quan trong anh hudng dén sy phat trién cua tao hon so véi dudng chat P, néu méi
truong nudi tao chi o dudng chit P tao s& chong tan hon va mat sé ciing khong
cao so v&i mdi truong cd dudng chat N, két qua nay phu hop véi thi nghiém cua
Wanichapichart (2000). Sy phat trién cia tio & mdi truong Walne (mdi truong
nhan tao dugc dung trong nudi tao khué) rit nhanh, sau 24 gio nuéi da nhan mat sb
gap 4,6 1an so voi mat s6 ban dau, didu nay ciing dugc ghi nhan boi Barclay et al.
(1985) trong diéu kién nubi thuan loi téc do tang truong cua tao s€ tang gip 4 lan
trong ngay. Su can déi gira N va P 1a rét can thiét, néu moéi truong nudi chi cung
cAp N ma khong cung cdp P sy phat trién ciia tao bi dinh tré va chét (Gércia -
sanchez et al., 1996; Theodorou et al., 1991).

Trong moi truong chi c6 dat ao T2 khong cung cap thém dinh dudng mat s ting
cao va dat ti da vao ngay 8 sau khi nudi. Tao phat trién tuong d01 kha tot (khoang
3 tridu tb/ml) c6 thé do tao da sir dung luong 1an do dat cung cép va tio ¢ kha
ning dy trir P trong té bao ctia minh ¢ dudi dang P d& tiéu hoic dudi dang
polyphosphate dé sir dung trong suét chu ky séng ctia minh khi méi truong thiéu P
(Cole va Huges, 1965; Kulaev va Vagabov, 1983; Lundberg et al., 1989). Biéu nay
cho thiy dit ddy ao da cung cip kha du dinh dudng khong chi N,P ma con nhiing
khoang vi luong, trung lugng khac dap ing nhu cau dinh dudng can thiét cta tao.
Tuy nhién, méi truong nudi cé dat ao T2 néu duge bo sung thém N (32,94ppm N)
hodc duge bd sung thém P (7,89ppm P) mat sb dat gan toi da tuong ty nhu mat so
tao & moi truong Walne. MGi truong Walne la moi truong chuan duoc ding dé tao
khué trong diéu kién phong thi nghiém tuy nhién ¢ nghiém thirc trén tao cham tan
hon so véi walne didu nay cho thiy dét c6 kha niang hap thu, kiém gitr va khuyéch
tan ngudn dinh dudng ra moi trudng nudc.

Mbi truong nudi tao co dat chi bd sung thém P mat sd tio cao hon so voi moi
truong nudi tao c6 dat chi thém bd sung N. C6 thé moéi truong dit ao T2 thiéu lan,
moi truedng dat co bd sung N,P tao phat trién tét hon. Qua thyc té ddng rudng & cac
ao nudi Artemia phat trién tét cho ning suit 6n dinh mat sé tao trong cc ao ndy &
giai doan 0-10 ngay bién dong trong khoang 163+ 6,4 th/ml -3.830 + 94,75tb/ml .
Theo Water and Rivers Commission (1998) dbi v&i cac loai tao c¢6 kich thudc nho,
nén duy tri mat s tao trong ao khoang 80.000- 100.000 tb/ml 14 tot nhat va khi
mat s tao hién dién trong ao 16n hon 800.000 t& bao/ml nudc luc nay c6 thé duogc
xem nhu la tdo n¢ hoa (Water and Rivers Commission, 1998). Mat s tao sau 7
ngay nu0| da dat hon 3 triéu tb/ml. V6i mat s6 ndy, méi truong dét ao T2 khong
cung cép dinh du(mg tao van phat trién manh giy nén hoa tao, khi diéu kién khi
hau, nhiét do, anh sang thuan hop.

3.2 Ham lwgng dam va 1an con lai trong qua trinh nudi tdo

Su khuéch tan dinh dudng tir dat vao méi truong nude 1a rat quan trong cé anh
huong rat 16n dén sy phat trién cta tao. Két qua phan tich ham luong dinh dudng
N va P con lai trong cac moi truong nudi tao vao ngay thir 7 (Bang 4) cho thay
mic du ham lugng N va P con lai rat nhidu nhung tao van khong nhin dugc mat
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s, ¢6 1¢ 1a do dd xay ra sy mat can ddi vé thanh phan dinh dudng N, P day c6 thé
1a yéu t6 1am cho tao khong phat trién dwoc t6i hao. Theo Levich et al. (2000) c6
thé quan 1y thanh phan va loi tao trong tu nhién bang cach thay d6i ngudn dinh
dudng N:P.

Ham luong lan hoa tan con lai trong méi truong nudi tao dat ao T2 khong cung cap
thém dudng chat thap hon so voi méi trudng nudi tao dat ao T2 dugc cung cap day
du N, P hodc méi trudng Walne, nhung mat sé tao kéo dai hon (Bang 3). C6 thé su
hap phu lan, sy phong thich dam va lan tir tr & moi trudng dat gitip tao duy tri mat
s6 lau dai. Két qua nay phi hop v6i két qua nghién ciru cia Chau Minh Khoi
(2006).

Két qua phan tich trén ciing cho thdy nguyén nhan din dén sy khac biét vé mat sb
tao gifra cac moi trudng nudi tao chu yéu 1a do anh huéng cua ngudn dam va lan
khuyéch tan tir nén dit day ao ciing nhu tac dung cia viéc cung cdp thém dudng
chat vao méi truong nudi, tir d6 dan dén su sai khac vé ty sb N:P va ngudn dinh
dudng N hoic P c6 trong méi trudng nudi tao & thoi diém ban diu 1a mot trong
nhing yéu té quan trong nhat quyét dinh dén tdc d6 sinh trudng va thoi gian sinh
trudng cua tao.

Bang 3: Ham lwgng dam hoa tan va 1an hoa tan con lai trong méi truong nudi tao vao ngay

thir 7 sau khi nudi téo

Moi truong nudi tdo 7 ngay SKN
N (mg/lit) P (mg/lit)

Khéng dat + 32,94 ppm N 6,58 ¢ 0,004 f
Khéng dit + 7,89 ppm P 0,001 ¢ 7,90¢
Walne 0,38f 2,602
Pit ao T2 6,97 2 0,005 f
Dit ao T2 + 32,94 ppm N 3,96 ¢ 0,006 ¢
Dit ao T2 + 7,89 ppm P 6,71° 0,86°
Dit ao T2 + 32,94 ppm N +7,89 ppm P 2,19¢ 0,80°¢
% CV 0,55 1,75

Ghi chi: cac chir theo sau cac sé trong cling mét cét sé khac biét ¢ ¥ nghia théng ké ¢ mirc 5% (p < 0,05)
3.3 Anh huéng ciia ty s6 N:P dén sw phit trién cia tio

Két qua trinh bay ¢ Hinh 2 cho thdy su phat trién cta tao chiu anh huong ctia ham
luong N va P ¢o trong méi trudng nudi. Méi truong nudi tao cd ty s N: P <2:1
hodc N:P > 44:1 du co mat s6 tao phat trién khong cao va thoi gian sinh séng cua
tao cling ngin hon. Do mdi truong nudi thiéu dam hozc 1an dan dén sy mit can déi
vé thanh phan dinh dudng. Piéu nay phu hop voi nhan dinh cia Setmire et
al.(2001) néu ty s6 N:P thap hon 10:1 thi nitrogen dugc xem la yéu t6 gii han
dinh dudng. Néu ty s6 N:P 16n hon 20:1, lac nay lan dugc xem 13 yéu té gi6i han
dinh dudng. Tuy nhién, ti 1¢ nay dao dong tir 20:1 dén 45:1 va khong c6 ti 1¢ ndo 1a
t6i wu dé ap dung cho tt ca cac ao nudi khac nhau, thdm chi giira cac mua khac
nhau (mua mua/mua kho) trong cung 1 ao (Bulgakov va Levich ,1999; Plinski va
Jozwiak, 1999).
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Hinh 2: Ty s6 N:P va mat sb tio vao thai diém 8 ngay sau khi nudi

Trén co s6 thi nghiém nay, ty sé N:P giita cac nghiém thiic bién dong trong
khoang 0,08 - 2240, néu méi truong nudi tao c6 ty s N:P nam trong khoang tir
4:1- 44:1 phu hop véi nhu cdu phat trién t6i wu cua tao va thoi gian sinh trueng
clia tao s& lau hon céc ty 1¢ N:P khac. Theo Duong Thi Ngoc Tuyén (2004) cho
rang dé tio Chaetocros sp. phat trién tét va dat sinh khdi cuc dat thi méi truong
nudi tao nén cé ty sé N:P 1a 4:1 hodc N:P la 5:1. Theo Lagus et al. (2004) thi
Chaetocerros sp. co thé phat trién & ham luong dinh dudng thip nhung ti 16 N/P
phai cao (38:1 - 39:1). Tuy nhién, qua diéu tra thuc té cac ao nudi Artemia clng
nhu thu mau tao & mot sb ao nudi Artemia co nang suat tuong ddi kha tt va on
dinh, thay mat do nhom tédo khué (thtrc an thich hgp cho Artemia) dao dong trong
khoang 163+ 6,4th/ml -3.830 + 94,75tb/ml trong giai doan 0 -10 ngay. Trong khi
mét sd téo & dat ao T2 khong cung cép thém N,P d3 dat dugc mat sd khoang 3
tridu tb/ml véi mat sé nay, theo 1y thuyét, dat nudi Artemia & giai doan dau cua
qué trinh nudi 0 - 7 ngay khong can cung cép thém dinh dudng hodc nudce c6 chira
tao.

4 KET LUAN

Dit day ao dong vai trd rit quan trong trong viéc phéong thich, duy tri va 6n dinh
ham lugng dinh dudng c6 trong moi trudng nudi tr 6 gitp tao duy tri dwoc mat
s0 tao. Khi moi truong dat thiéu lan tao s& khong phat trién duoc tot, day 1a mot
trong nhiing nguyén nhan giam mat sb tao trong ao nudi Artemia. Tao chaetoceros
Calcitrans chi phat trién manh va dat cyc dai khi moi trueong nubi duge co dﬁy da
va can d6i N, P. Méi trudng nudi tao co ty sé N:P trong khoang 4 — 44 gitip mat sb
tao dat cao nhat. Moi truong dit ao T2 ¢6 ty s N:P 1a 44, ham luong dam hitu co
dé phan hity 1a 13,80mgN/kg, N hiru dung 14 12,13mgN/kg trong giai doan dau
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nuoi Artemia (0 -10 ngay) khong cén’ cung cdp thém dinh dudng hoic nude co
chira tao. Vi the, su tuong tac gitra dat day ao va moi truong nudc ao can duoc
quan tdm dé quan ly dinh dudng trong ao nudi phu hop cho sy phét trién cua tao.
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