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2. RERHO I X B 2l Kt 300457;
3. BFEMINKGEM TG, WAHR EH 256600

TE: AUFRIE T RS P 0 55 SR AR 7 i T S 2 — p R, I T S R i B S R E
A S . BRI A RS T 10 L IR SRGEAR D, WIEREE N 0.5 ind./mL. MRS R 25~30 pum Xf
UMK, MR RIEE 3 K, 430 3.33 g0 6.70 g 1 10.02 g, FEAUKE 3 VAT SRR, MEEEEN
6.70 g 1 10.02 g i, pi MR AR 3 T AR 3.33 g 41(P<0.05), AR T NO,-N, NH;-N FLEA
(TN)& A AR AL FAR AR — B, 4520 NO2-N Il NH4-N & 5 BRI BR K, 43510 0.01~0.04 mg/L Fl 0~0.12 mg/L,
FAEHAME] NO3-N 2SS AEfE 25 5, M4%IER 3.33 g i, NOs-H & & M 0.33 mg/L FHE % 0.53 mg/L; #EMEEN
6.70 g i}, NO3-N 7£ 0.33~0.39 mg/L 2 [8]; $MEHE R 10.02 gbf, &M 0.33 mg/L FFEE 0.28 mg/L FEFH 45 R, =
AR IR AR TN S840 WA T 7.46 mg/L. 8.69 mg/L Fl 15.95 mg/L, ZJ5¥ 6.70 g/10 L MGk R K
T 1 MK R g USR5 13 d, WIBA T FR 5k R v i B JROR B SRS - fil AR R AT A DGR, IR i A TR R
Gy BRI TR, ARG, WBAERR 72.3%, FHEKSN 724 mm, SAYRIEH 2230 g A TFRGH K H
HRLEE (3 ik 52.28% T8, HUIEMI & 4 17.64% T 5, EPA 18 7.56 mg/g T, ¥ T i 5k MUk iy xi
Hpd, 2R E, p BFRAH AT AR AR RN B G T A R S, TP S I A R AORL AR, R SEIAR R A
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[T o b H PN T IR B 5 R A = R I K AR
3 3 7K 9 D T e PR A it 4 v R
FedE . Odi SR B AN IRER K R G HEAT M
T, K. BEMKEEARAYE
YER R A TR RS, imat A0 T8 . s Fn A
ShYxT BRI SEAE EA TR IR A, R H AR
HO R TR R, AN FRA I AN K . FRAE 17~
20 d J&, i HEEAENG R R (23.3£9.24)%, TR
R A 0.17~0.25, FEZE N IEFT I HL = %5 B SR 51,
AT DLSE 2 A R TR 3 L A R 5 B TR) ALK
Fa sk, M ARASE IR . K AS A 4 48 4 5%
Jo o ] A ) B W R A R R B Bk
HFP TR, X K PR B B W i TR At 4
SR BEVE A o F2 H T % N SRR
AR, RIAE G = Bl BRI 4R 5 . X%
B A rh o AR KR E R OGN B,
W 3 A7 TE SR AF TG RN, ) AR AR
ERPE

A B 5T VL 5 9 0 UV Ak BT B A T 4 e
(Isochrysis galbana) RFERIERL, TEFR5H H 5 W#b
Fo T HRARE, HR 5T A3 R  xof p HUAE K  E
TR IR o SR B MR B 5o 6.70 g/ 10 L B4 M
SRR, AR b RO B K L 3G ) A5 SR
W EAT 0 IR A, 5T S PR A A 7 i AL ]
TPk, DA R 2 N RASEAL i L SR R S 50 Bl ) 1
R BRI S %

1 MBTE

1.1 Ko

K FH & K ER W <1 HL (Artemia franciscana)bl
(FEETEAE AT o X RGO A 1T ) R i i oK
By A BR 2 mI BRI, fRPERE YRR S 25~30 pm,
T RPAL R 1L LA 7 R = A T R & B L 1

S A ARSI E YR . R B SR
HHEA T 2024 4F 7—8 H 78 K HRHE K2 X
WK SR OHET. KRR K R IRH G T
2024 4 9—12 H TEZEXIFRK S BT 6 2517,
1.2 RO ISFRIUE

KERAFRE 1 g i HOPT | L SfLAE v, FEih
30 F K L K 28 C . JEHRSREE 2000 Lx 4514

x1 AMERESR

Tab.1 Feed nutrient composition

N EES
i sample XT.E*-H: ik
shrimp feed
WL A% T 37.85+0.35
crude protein content/% dry weight
MGG 5 /% T 5.84£1.95
crude fat content /% dry weight
JI 105 R 4 B 5 i/ (mg/g T HE)  ¢14:0 0.97%0.11
fatty acid composition and content/ .{4.1.5 0.16+0.03
(mg/g dry weight)
cl5:0 0.19+0.06
cl5:1n-5 0.04+0.02
cl6:0 5.77+0.62
cl6:1n-7 1.16+0.16
cl7:0 0.27+0.04
cl7:1n-7 0.16+0.09
cl8:0 1.38+0.26
cl8:1n-7 4.72+0.81
cl18:1n-9 0.82+0.17
cl18:2n-6 7.95+0.96
c18:3n-6 1.37+0.32
c18:3n-3 0.85+0.26
c20:4n-6 (ARA)  0.36+0.24
c20:5n-3 (EPA)  2.12+0.40
C22:6n-3
(DHA) 2.67+£0.25
BB Wi tR % & /(mg/g T8 )(mg/g dry weight) 30.96+4.54

T, B ARHA i RIR R R AR AR AL 24 h,
WA 25 AR A B AR T Al FHZE AR K phdk4h
RIRFRER 4y, IF WK 400 3R 1 K 4y, FREUGE
H(g WE/g I W MAAE T 60 CHEAFHHLT
24 h, FRECTH (g T HE/g U)o KRB L 24 h
BEfb)m, BESCURRIREAL 23 7 R4k, 4hikiEE
(2.49+£0.07) g, TH(0.41£0.01) g, #h&Hit55 pq
R 1R 5% B S A i
1.3 HREXK

R 1.2 SRR AT o R L, SRRAL T AR e ]
WA 0 K, b AR 2 SRR AR 9 B ]I
FH K. KRR E 100 L FEAEAN, FRIEK
1A 80 L < o8 FSehs 5 10 S B0 4 B b
RN 1 ind/mL. B 5E 4 d J5, ¥ NS>
BLZE 10 L FRFEAMH, FRAE/KIR 8 L. #IUAIRIEE S
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4 0.5 ind/mL, FEFHHS 5 RITMHIETAE}

R H7 A SE 00 45 5, R R B R E N
3.33 g, 6.70 g F11 10.02 g 3 MM EELE,
B3 AT, B2 RGN —RERRGR 2), £
H B AR K45 3 IR (9:00, 14:00 F1 22:00),
FREHJAWIN 14 d, HEAEK, LK N TEEE
kK, EhEE 40, pH 7.5~8.5, R (25£1.0) C,
WA &1 5~7 mg/L, JGHREREE 2000 Ix, JGHRJE
] 12L : 12D,

®2 NHRRE

Tab.2 Feeding ration for Artemia

TR Kd I/ (2/10 L)

culture days feeding ration
5 0.15 0.30 0.45
6 0.15 0.30 0.45
7 0.21 0.43 0.64
8 0.21 0.43 0.64
9 0.32 0.65 0.96
10 0.32 0.65 0.96
11 0.43 0.86 1.29
12 0.43 0.86 1.29
13 0.56 1.11 1.67
14 0.56 1.11 1.67
SR 3.33 6.70 10.02

total feeding ration

FRFEFT AR, BEALEER 30 H < Ak, e
P IR, VRSN TR R, A AR
WA A K H(519.50483.13) pm, 551 9 6] 45
3d NEEASFRAAR P BEPLIEE 10 Hpd iy, 7Ef#F
B R AR K, B 14 K, B IR L B R
fdipg X 50 B, BORE 50 mL KR IF 5
A, BAFRRMRE R IC R 6 WK, TR K HUF
T, R B, IR K ) BA wp k ik 2
oy, WK AU TR R K S G R, 5% K H
AW, HOCHRPRIT AT

IR H R E AR KR (%/d)=(InWo—InW)/tx 100

A K R 5 E A2 K (% /d)=(InLo—1InL,)/tx 100

T35 (% )=N/N < 100
T L AL 3R (FCR)=Weed/ (W W)

Ly WAKREK (mm); Ly IHIHEEA (mm); ¢ ik
IERE(d); Ny AERER; N AP ER; Wl

LRIBH(g); Wi NIRRT (g); Wreea N TEHE
R (g)o
1.4 KHIRFEE R X HIFELE

el 1.2 &Rty e iUREAL, AR ] 18~
20 ho EEAR S R0 B S R A SR T Y D
W, A 120 B R T35 1 pd K TR R e g
N SR 1 I A3 T 5 A A 4 BT SR B A
FRFEARAAL 1000 L, FRFA/KAK 800 L, #Ihf %% i
F1(2.15%10°+1.30x10°) cell/mL. FRFHAT 4 K,
12 h Al BRSO S B, 5 4 RITIR R
MR, AR H M E AR 1.3 41 6.70 g/10 L%
MR RITHE IR K NI RE K, R 60, iR
& 23~26 C, %A S & 2~6 mg/L, 3 P17,
FRIHE 6~7 RITUR, B KA 20%75 7K [F] B b 78
SERBUBIK, HETs MR FEAR S I T HE AL, HEBk
IHE 80 H i St i s, HEVS 45 A B
TR FEFE KA o 14 RWCR B, 8 R 7K e fA
Fedh oy, R4 = Ll W s PR E ik, RO
TR BT RL, R RA Y. SR IT
GRJE NS 1 R IR 8 I R AR B A Hh R HLER 10
Hi HL, i SOPTOP 44048 A% i Sl B I o i He
PR R R 0 pa e B, k] 1.3,
1.5 HMHEFRERIN

WCER ST 14 KA pa B, ZEIBRKIHVER R VR T
M SR GB/T 6432—2018 (falkh LA (1 iy il
SE ), HIPLRE AL (2300-Kjeldahl, J}# FOSS)
W72 7 AL & it . 218 GB/T 6433—2006( /]
BERLE W i e ), AR B BRI b HURH
B Wi & it PR AR TR IT H R 1L, R A AR
:(C20:2n-6, %[ NUCHEK PREP)]SHH (4,3
ASCCE AR 8 ) S0 HE A M 8 P 5 ) 2 i A 5 2
BEXT 2024 AFICAE B0t TS R g BB REAT I
WERFR I 53T o
1.6 KRS

TR L R, 3 RILSEKFE 50 mL, T
10000 r/min B.0> 15 min, Z W8 FiEKEE, &
I GBT/ 12763.4-2007 (G VERAHLTEES 4 #00
AR R WA ), SRR R G8 A AL 2
QA G &, R ENCHREE AT &,
SR FH B U U I A R AL i, R AP
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T B R T A R AN O BE AR DI A A
1.7 HIEBHH

B DL 35 fE b 22 (x +SD)R /R, R
IBM SPSS Statistics 23 #1414 M1, RA
&K% ANOVA Fl Duncan £ 4, LU
P<0.05 Ay i 31 22 5 Wrbr o

2 ZERE5HW

21 ARKRRENBHERMKELENESE
ekl

PRI IR BT b HUAETG | A ORI RDRL B f
RS DL 3, ARRHEE MR ) b A TG T8 i 35

SN (P>0.05) MR R E R 10.02 g B,
HFRIE 14 RFBIRKRAEY L, H(21.42+0.90) g,
W 3 TRy 6.70 g F13.33 g 41, %ML &
3.33 g AR fL R B E L FRIRE 6.70 g M
10.02 g Z(P<0.05), Tk LK 0.40+ 0.02,
555 RECEIRG, B 10.02 g 41k AR K
P TR 3.33 g M1 6.70 g AL (18 1), A[a] 4% W
P A RKAAE R EES, FESRE, #R
6.70 g 1 10.02 g 41 HURK A B35 & TR
3.33 g 4H(P<0.01), $% M 10.02 g 21 i & = T
6.70 g 41(P < 0.05), £ 6.70 g F1 10.02 g 4 pi A
1K 43 5124 (6.82+0.47) mm F1(7.60+0.78) mm.

®3 ZARREVHAFE. EXMAMZLENZN

Tab. 3 Effects of three feeding rations on survival, growth and feed conversion rate of Artemia

n=3; x xSD
RS /g T /% YR YRR /g ZOR R K /mm Tl b A %
total feeding ration survival rate final wet weight final body length feed conversion rate
3.33 93.3+5.7 8.45+0.54¢ 5.53+0.98°¢ 0.40+0.02°
6.70 92.4+8.0 15.21£0.63" 6.7120.70° 0.44%0.02°
10.02 97.8+3.3 21.42+0.90° 7.60+0.78" 0.48+0.02°

TE: THEAE T RIS USRS 4 RGBT, RSB b AR R AR 7E 35 22 5% (P < 0.05)

Note: Survival rate is calculated based on the initial density established on the 4th day of aquaculture. Values in each column with different

superscripts are significantly different (P<0.05).

9 .
'ﬁ) gl -=-333g  p=3;x+SD
& —--670g a
2| -a-1002g
z’ b
26l
3 C
$s|
N
23
2,
H
)t
0 1 4 7 10 14
FEFE KRB/ culture days

IV NEE SN LN S 4
PrekE b5 78RR 22 57 B % (P<0.05).
Fig. 1 Changes in Artemia body length of
different feeding groups

Letters on the lines represent significant
differences (P<0.05).

FEHEIAME], A FE P KR NH;-N &5
1E 0~0.12 mg/L Z[a], 280 EFEREERLN
EHE(E 2); NOJ-N &R ERAUKE, &

£ 0.01~0.04 mg/L Z[A]; NO3-N FiEfE 0.33~
0.53 mg/L Z[a], FEFEFTHIAELAKR, FREES 10K,
e 3.33 g 4H& M 0.33 mg/L THiE &= 0.53 mg/L,
I 6.70 g ATV, S E7E 0.33~0.39 mg/L
ZIa), &M 10.02 g A& EM 0.33 mg/L TR

100 o NHEN 120
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Fig. 2 Changes of inorganic nitrogen concentration in
different Artemia feeding groups
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£ 0.28 mg/L. fE R MR RGN, TN & &5 §
B, FRAEA 10 RIEME 10.02 g L TF SR ALK,
AR TN a0 niA8 T 7.46 mg/L.
8.69 mg/L F115.95 mg/L.
22 AMEFEERXAFE
221 FEHEREZETHME  FRHHT 84 h N,
4 I 9 I W G 7 IR R] A% 3G I T 52 i AR
0~36 h NHERF L T B EE, 36 h J5 4 W% i
HHE R [ 7ESRTE 84 h AR ARME, H(1.17x10°+
2.89x10%) cell/mL, MBS IR KATERBER . F45
4 K(96 h)FF i kb se b Bl
222 HHAKAEHAEEEKER KER7ER
ﬂc%ﬁi BILAFRIKARSE 1 1~4 K (& 4) FEH]
fihff (second antenna)iE 1T IiF S Fld e R
ﬁﬂiﬂﬁjﬁ 7 B 7L % (budding of thoracopods),
FREH 4~7 d, I BB AL OB W kB O R
(appendage), I HEBNEFE, ZJ5IF LA K

el sh; 55 AR S M RE & A AR Ak, e fi
AR E AR AR, T o A IR A R SN 28 R
R EIBBHINAE, FEHH 8~11 K, TZIF Y] pa g s — b
faseaiRfe, CHAMMIES, KK, F7H
11~13 X, MR ONFERET R E, HEd iR

2.5%10¢
i n=3; x+SD

2.0x108 -\i\i\i
1.5%10 |
1.0x10 |

5.0x10° \

0

ﬁ%]ﬁ/(cell/mL) algal density

0 12 24 36 48 60 72 84
FifJE]/h time
B3 FRFE K R 2% AR Ak

Fig. 3 Change of algal density in culture column

Bl 4 SR < IE S AR
a ;IR b B3I K e BSK;d TR 1. FH—fbf; 2. 5 Ml 30 L5 4. L

Fig. 4 Morphological development of Artemia during culture
a. Day 1; b. Day 3; ¢ Day 5; d Day 7; 1: first antenna; 2: second antenna; 3: budding of thoracopods; 4: appendage.

B R AL AR R, SR GE % (1.07+
0.03) ind/mL &K £(0.81£0.01) ind./mL. 3£ A#
BUARA IS, RS TR E (K S), R RE
SRR, FRAAGE 13 KR, P B (0.78+
0.01) ind/mL, 773 %1k (72.3£1.2)%, FHEK N
(7.24+0.09) mm, APk $](2230.0£112.7) ¢
(3R 4). R4 i OB AR B ARk S 57 56 10 1a) 25 g A
PR, B UK o RIS R R ol 4 A EEEAT
1, BDRMECR B . S oA AR AR L HUR AR I
A (& 5),

223 HHEBEFRERISDN ZHNATHEMKERY
TV R P B A e UM ER . ORLRR T SR TR

N
W

[ mmmEm | wEs | s R
é‘ appendage i B | pre- adult stage | adultstage | 3
g development | degeneration | i
320 period i period of the i i o |
S Isecondantcnnal P 17 5
3 i 7 B
S i | P 46 ©
S 15¢ | | + 1s &
g i é - i - 2
i i p
= n i i i 14 =
'g 1.0+ -\1\. e i S
=g | 7 K
& 1 ' o 2
=~ 0.5 A i i 1
5 A | | |
o i | i ]
| i 0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

FEFEFREU/d culture days
El5 i RFRAE R R S EE R B A

Fig. 5 Crucial Artemia developmental stage during culture
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Tab.4 Growth indexes of Artemia in large scale culture system

X +SD
KARWHE/(ind/mL)  AIEHR/% ARAYERTE/  AREK/mm R E A% TR AL
final density survival rate final wet weight final body length specific growth rate of body length  feed conversion rate
0.78+0.01 72.3%1.2 2230.0+112.7 7.24+0.09 19.64+0.24 0.39+0.02

LR 5. NTFRAHE R HLR & 5o (52.28+
0.19) mg/g TH, MG & & M (17.64+7.01) mg/g
TH, B & &0 (97.32£19.65) mg/g T H,

EPA & H(7.65+1.51) mg/g T8, Y5 THiEws
b e, N TR A U U R B 5 1R RHIR
PR o A

RS ERNAIFENHRSHEEHEARRERIN

Tab. 5 Nutritional analysis of Artemia obtained from indoor culture and Bohai Bay salt ponds

X +SD
FE S sample - -)}Iﬁ%ﬁﬁﬂ - - _?ﬁ?ﬁ%ﬁ&iﬁ
artificial culture Artemia Artemia in the Bohai Bay salt ponds
HE & &/% T 5 crude protein content/% 52.28+0.19 46.42+1.38
dry weight
ARG % 5/% T 1 crude fat content /% 17.64+7.01 13.28+6.43
dry weight
R 05 22 20 B FN 7% 12 /(mg/g T TE) cl4:0 1.54+0.27 0.79+0.05
(ff;tgy/;zig Cvcv’g?gﬁts)“m and content/ cl4:1n-5 1.17+0.43 0.88+0.09
cl5:0 0.52+0.07 0.51+0.04
cl5:1n-5 0.33+0.11 0.29+0.02
cl6:0 13.33£1.95 8.21+£0.02
cl6:1n-7 4.19+1.03 6.16+0.08
cl7:0 1.59+1.00 1.31+0.08
cl7:1n-7 0.99+0.18 0.76+0.03
c18:0 7.33+£1.22 3.90+0.06
c18:1n-7 22.37+4.62 11.18+0.45
c18:1n-9 6.95+1.28 9.28+0.06
c18:2n-6 20.37£3.95 3.52+0.35
c18:3n-6 3.78+0.92 8.57+0.09
c18:3n-3 1.70+£0.36 2.45+0.10
c20:4n-6 (ARA) 1.21+£0.44 1.08+0.31
c20:5 n-3 (EPA) 7.65+1.51 5.30+0.26
C22:6n-3 (DHA) 2.32+0.65 0.07£0.01
Rl o B (mg/g 1) 97.32+19.65 68.64=0.41

total fatty acid content/(mg/g dry weight)

3 iFig

3.0 BBKREEREENgREKEZ TN
B S R A R AR RE R PE R B sh i, HIE RS

KGR R R/NIE B . HU8 S YA

Ko AFEKF BB BT AR KN &

VIR R, R R4 b O R 458 /0N 114 3 4

L ELA B S R B AR, R E A IR TR R
R AT R AT (1~4 d)LAZS5EHE 4
WO FERE LR, FRPH 4 d UGS IFIR M5 A T A R,
£ 10.02 g FEME SR ZAME T, FR5E 13 d ) A IA
KB H(7.60£0.78) mm. FEILFFFEALAX T, K HA
A, AT Y B ] P S B AR, SRR AL
R TR — ek o R R o 1 e L K
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AL B B MRAFAE B R R o ASBIFST v e o fif 5%
FEHSEHI 4, AN 4.4~7.1 pm, 9§ 2.7~4.4 um,
J& 2.4~3 pm, JCANNEEE, 20 A IEECY) A i A
FIBE R, HoRAR KNG & & A &g L, (6] i
eSS KB B AR . FREE R, DRI
4 25~30 pum HLE SR 4 B fRDRHE IR, H0RL RN
A A BOR A pa L, R T Y IR AN E T
HAERK S ARHE AT ST R, DL — e [ dh
= ff1#6 48 B (Phaeodactylum tricornutum) . 15
#f 4> ¥ (Isochrysis zhanjianggensis) F1 4/ I 0, ¥t
(Chromochloris zofingiensis)=5 W& Ry ) Bt 250 <1
FERE M E R, 18 d 5K KK 6.19~
6.96 mm!">) . (A FH BT fF /INBR B 3208 1 L, pd iU
KEBRG, #7751 13 d RKAUH(4.4240.35) mm,
VA PR T /0N BR 3 A0 i B )RS, AN B e i 1 T B T
POl A, R A A I AR, B
HEZ) 5w K 5

TEG IR R b, PR R B OC 2
T2 B0 A MR A T R AR B 1Y BE R R TR,
Pk H AR A AT R -SRI 25~30 pm 1A
AR R p R, =AM E T FRAH 14 d g
FEIT HAE 93.3% ~ 97.8%, — MM RELRIE 1
B EAETE R . B PR s e i A, &
ME R E R 6.70 g F110.02 g ZHAN G 1Y, FR08 45 R S
PR I 2 v T B 3.33 g 4H(P<0.05).

AT 5% Bifi 25 B0 M A B 0, e H R AR R
TR A R W BE 2 T, = AR A R T
0.40~0.48 Z [0, 5 m 3& 1 X UF (Litopenaeus
vannamei) 3% 5 (0.99~1.03)! V1 K PG P i (Salmo
salar) 37 Bl (0.96~1.16)" V41 L &5 M, M & 4
6.70 g F1 10.02 g H .S AW & = T 3.33 ¢
(P <0.05), VEUIFE—&E R b FA5 8w ik duA:
Y d s m R, HEMRBET, &%
W 5 2 TR)RH A R B 1Y, 3R B b HURDRLEE 4B R
Ko pa HURY i S 25 R 1T B, A A 52 4 AR AN A
RE5H, ik RS s =3k il T
J F0 5 W i D RE 22 L AR =, sy
e F 2N AL IR WCE TR BT, BEE pa HU A=
KEE, Wil a2 msg i, by i
R = 52 2% 1 TH AR A S T B A, XELLSE 20 BF
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Study of feeding strategy and crucial morphological changes of
Artemia under indoor mass culture conditions

LU Yulong"? WU Xinhua’, YAN Xinrong"?, WAN Xuerui"%, DONG Kaoshuai'>, MA Haoran"?, GAO Meirong">,
SUI Liying"**

1. Tianjin University of Science and Technology, Tianjin 300457, China
2. Asian Regional Artemia Reference Center, Tianjin 300457, China
3. National Joint Breeding Platform of Shrimp, Binzhou 256600, Shandong China

Abstract: This study explored a feeding strategy for the indoor mass culture of high-quality and uniform-size
Artemia and clarified the crucial stages for morphological changes in Artemia in high-density culture. First,
Artemia franciscana cysts from the Great Salt Lake, USA, were hatched and cultured in 100 L conical tanks for
4 days at an initial density of 1 ind./mL. Freshly cultured microalgae Isochrysis galbana was used as the basic diet.
Subsequently, Artemia were transferred to 10 L conical tanks at an initial density of 0.5 ind./mL and fed shrimp
feed with a size of 25-30 um. Feeding was conducted at three levels, with total feed amounts of 3.33 g, 6.70 g, and
10.02 g, and three replicates were performed. The results showed that with total feeding amounts of 6.70 g and
10.02 g, the body length and biomass of Artemia were significantly higher than those with a total feeding amount
of 3.33 g (P < 0.05). During the culture process, the overall variation trends of NO>-N, NH;-N, and total nitrogen
(TN) contents were consistent. The NO>-N and NH;-N contents in each group remained at a low level (0.01—
0.04 mg/L and 0-0.12 mg/L, respectively). However, the variation trends of NO;-N differed. With a feeding
amount of 3.33 g, the content of NO3-N increased from 0.33 mg/L to 0.53 mg/L; with a feeding amount of 6.70 g,
the content of NO;-N increased from 0.33 mg/L to 0.39 mg/L; and with a feeding amount of 10.02 g, the content of
NO;-N decreased from 0.33 mg/L to 0.28 mg/L. At the end of culture, the contents of TN in the groups with
feeding amounts of 3.33 g, 6.70 g, and 10.02 g reached 7.46 mg/L, 8.69 mg/L, and 15.95 mg/L, respectively.
Subsequently, the feeding amount of 6.70 g per 10 L group was applied to the culture of Artemia in a 1-ton water
column for 13 days. Two critical stages, namely, the appendage development period and the second antenna
degeneration period, were identified during the culture process, which was characterized by a sudden drop in
survival rate. On day 13, the survival rate of Artemia was 72.3%, the average body length was 7.24 mm, and the
total biomass reached 2230 g. The crude protein content of the biomass was 52.28% dry weight, the crude fat
content was 17.64% dry weight, and the eicosapentaenoic Acid (EPA) content was 7.56 mg/g dry weight, all of
which were higher than those of biomass collected from Bohai Bay salt ponds. In conclusion, using microalgae
with a small size and easy digestibility in the early stage of Artemia culture, followed by an appropriate amount of
formulated feed, can achieve a stable biomass yield. Artemia density changes should be closely monitored at the
critical stages during the culture process. The results of this study not only provide strategic guidance for the
indoor mass Artemia culture but also offer a methodological reference for obtaining a stable number of healthy
Artemia in scientific research when using Arfemia as experimental animals.

Key words: Artemia culture; feeding strategy; survival rate; biomass; water quality; nutrition analysis
*Corresponding author: SUI Liying. E-mail: suily@tust.edu.cn
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