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FE: ot /K7 IR0 B v 92 i P AR R G 58K G B (Antemia tibetiana) ¥ N FHIRHE S 2% BF 50 AN [0 26 % g 4k
Ry T YRTER K P AF TG IS (R 52, 2> BT NaCLR B . 5 A pHRH 72 7K 7K i 25 DR 256 176 i ot e 47 2 4k
FEVR K I AEIE IS 6], 10355 & AT T YR LE 7 K T 50% A1 100%5E T fir s iF 1) . 25 B B, S [ 49 6 5538 S i 7
90 R K EAL R NSO, 4 i 25 75 T NaCl4H.(P<0.05), Na,CO52H {2 K T NaCIZH (P<0.01), HiAth % 4H 2 [8] 25 7
ANEZE(P>0.05). PANaCIAL AL H BTG5 GARLE R K A7 I [A] 5K, 50% 473 B [8]1413h, NaySO,ZH A6 I
TE A5 AR AEIE I 1] 2 25 5 T NaCl4H.(P<0.05), 1 Na,CO; FINaNO; 4 17 7 i (8] 4% 5 2 1% T NaCl141(P<0.01), #£
Na,CO; ML TE T B RFET 2 FE S Pt o A0 26 v 1) S0 2H A7V BT () AN 2 i, R AL 2R 5 4735 F 2 [
TR B A INaCIK B T 5, To 1T S RTE IR K A A7 3% B [A) 1208 B K, 43 35%0 0] A 21 fi e, 1H 24 4L
TNaCIV 1K 40%0 I, 7% I (8] FF 46 N B& o B & S AL pH AN 6.5—8. 03 i F+ i, A7 I A& M 1 K, &2
pHS.OF 1A 2| 5t =, WAL R pH Lk ST+ 1y, A3 B ()2 8 4 i, BpH 1008, 50%AF & BT 7] R A5 3.54h, SE T3 i
B, pHS.04H 5 o Ath 5286 40 AH Lb 48 25 57 2. 3 (P<0.05) o TESC K L 1T 4R 50%AE T2 I (5] 418.54h, BE KT
15°C/KIRA, 2KiR=20°CHT, BT A 451 50% A7 G B 7] 45 T /KR 15 C 4, 2 7 53 (P<0.05). JALET £ 3 ¥ A
. NaCUREE . AL R pHFA VR 7K KBRS P8k <7 H IG5 A LE VR 7K A A7 335 B ) A V2 38 5
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LA BERERIN M AL, 51K FE A AT A 3,
DRl e F5 A 7 SR RCR i o LTS gl AR E IR K
FEiE I AR A B, DRI 2 Sk T
Wi g HL R A0 (0 25 A, AR/ BRI S JE S 2 A A
oK A tEE R R R

FRNE VR ER I A %, pd HBTIRE R, ARAIRK

Y #5 HHA: 2019-08-12; 83T HEA: 2020-05-16

CEHE: 1000-3207(2020)06-1270-08
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e N TS (HP1000GS, BT Hi He iy %%
FAHRAR), B RFEEZH L, BSA224S), H
PEE KB FAHH-8, FiRE RS A BRAF)
S pHIT(PHS-3D, Lifg =fF10K] ). LA REK
MR B (SZ780, H K BLRR G A28 A PR 2 7] ) Fl
MR B A AR (YT-302C, ARARE R A IR
NCIDE
1.2 XWHE

VR DRAT () 8 6K T R O D B T4 C i %R 24,
TN A TSRS E RK et vh it £, LUTR
1) HRBRAE A ST 5

SRR AN [R5 6T 176 8K < ERL O A 2 R AR IR
IR AETE B2, 4 ) Z8 0 7K BE A1) 15%0 FRINaCl
Na,CO5. Na,SO,. NaNO;. Na,HPO,#INaH,PO,
%250 mL(73 5 5E B R pH), B T500 mLII 4
AR, BB A B 20080 x5 HRLBR, 76N LA EAE
2000 1x, 28°C 78 04024072 - i i %, B
A H BTG5 048 %50 A TS0 A 200 mLER < 7%
TR, iR T BRI h i Bt T e 9k,
FARFET- I T TG FE e, AR B & 23T 4h ik
BET. LA IR 90 45 42 99 15%0 NaCIFe 1 5™,
40 1A) EL A A1 5%0NaCIZL bR AECT [[]).

FINaCIFL il 1%8%0~  10%0+ 15%0+ 20%o0~ 25%o-
30%o0~ 35%0F140%0 A [Fl ¥R FE IS4, F2 bk 7%
A, ENIRE AL A TG T 24 % 50 RAE = I T guit 3
TEIR K AR A5 I 8], F 50 AN [0 B A 3 ok 77 5 i
HAEIR K A5 I TR R

Bt I NaC1 2 15%0 11250 mLI& M 8 #F, T
0.1 mol/LAJHCL}20.1 mol/LINaOH£EIE 43 5l i %
MW pHE6.5. 7.0, 7.5, 8.0, 8.5. 9.0,
9.581110.0, BN etk H 200K =i HL 5P 42 AT 1A 2% A+
HEAT AL, MR IFAL S 0 TC 1 SRR ¥R K H A7
T L, AER T AN [F] pH IR AL 80T 7 58 1< B 7R 3R 7K R A7
e iElil-A e

N3 AT AS [R) ZKCUET 18 3 pxi FRUAE Y 7K A7 I
) PRI, K5 7E 15%0NaClrH AL 1 5 B IG5 4R 5%
50 Hgt 45250 mLIE S 7K 11500 mLBE A,
HT5C. 10C. 15°C. 20°C. 25°CAI30°CHIAT
SAEFE R, BB VT A TS T 4k, R AR T
FITETTZRFE Y, W52 B 2 A3 T T 4R BET

B 0 BT AN 5] 7 I X 7 R et ER 7 VR 7K R A7 I
[E] g2 Ak, oAl SL IR 378 =00 N kAT . B Sl
IR, HH AR AT # AT 2R 50% 1
100%HIBE T 8] o
1.3 HIELE

SEIG 45 R FISPSS 16.073847 BN &K 7 Z2 4341, Xt

& RV AT ML ok 55, KOs DLY- S5 B b o 22
(Mean+SD)# 7, P<0.05 G Gt 245 L.

2 R

2.1 AEISNEL S P8 o RPF R R R KR EE
Ff[E] Y =20

MFE 1] A H, 7ENa,SO 7 78 i 1= B P
WAk 2R e ey, 5 NaCUIE AL R AR Bk 15 32 K SF (P<
0.05); 7ENa,CO &M H AL 2 B AR, 5 NaCliE b
(Y710 2R A bE 22 4 2 35 (P<0.01); HAth3 4 52 AH
22 5 AN R 35 (P>0.05). {ENaH, PO 7 Wi H AL 1)
HIHRBEMLE I, (BRI R EA S, EEAGERE
T¥, B—3h A, Joikii AT J5 2:55, it DUF [ 147
TR NS

#1 RN EE R T R LR

Tab. 1 Hatching rates of Artemia in Tibet in different sodium salts

£k Sodium To 4R §# 4t 2 Hatching

salts (15%o) Nauplii (n) rate (%)
NaCl (pH=7.01) 144.25+8.79 72.1244.39
Na,S0, (pH=7.00) 171.43+25.19 85.71%12.59"
Na,CO; (pH=10.44) 112.21£13.77 56.15+£6.89"
NaNO; (pH=6.89) 136.80+14.75 68.47+7.38
Na,HPO, (pH=9.51) 1412213 81 70.62+6.91
NaH,PO, (pH=4.57)  151.17£19.85" 75.54+9.93

TE: SNaCIALIRALAHEL L, *P<0.05, **P<0.01, F; A,
I R R G T AR AN 2 B)

Note: Compared with NaCl group, *P<0.05, **P<0.01. The
same applies below; A, the hatched nauplii cannot move

M 213 30T LLE H, PANaCIA A6 H T8
T BARTEIR K A TG B (8] B K, 50% 473 B[]k 2
13.32h, Na,SO,ZH 4k 1) 7615 #4227 NaClHh
9% HH 1 TG 79 4 AR A7 S IS TE] (P<0.05), 1 BANa,CO;
FINaNO; A A A 5 0TG5 244 A7 3% B () A . 2
i FNaCl4 (P<0.01), % Na,CO;F Ak i) T gh ik
FUTT P . [RIEE AT DA R B, 0% AL R a1
Na, SO AP [ HA L K, B R EKS
A3 B 6] H TEAH S
2.2 A EINaCLR XS i 2 Jo 1 4R 7R vk
e nNEl oAl

M 4T LA H, BEALRINaCLIR AN 5 1 7
e, T A 22 0 2 o i L P T S AR v K
(1) A7-355 B T) A 5, i AL NaC 19 (1) 3
1, o1 AR TE ¥R K P I A7 3G I TR T K, &
35%o b 15 Fll i =, (H 4 AL NaCLIR 5 12 40%0 0, 17
TS TR 46 T B . IR ST LU Hi8%0 NaClig{LIr
TEHTGARFE T T bR, 50% F1100%4E T 18] 43 51 X
4 30hA112.00h, 515%0 NaCIAH kb ¥ & 2 FEAK
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(P<0.001), FifiFE NaCli J& 34 /5 1t — ThUI [) 228 %7 4
I, 2225%0 NaCIf 2 2 = T 15%04H (P<0.05). DLk
&8 JLUE 5 s A NaCLVR B2 B A0 A R T V8 i 6
TYBRIE IR K A TS AT ]
2.3 ECiEpHXT A ER BT T AR TE R KR TE
REaEA

CLF (¥ B2 2% B 097 16 Y p HL RS T 17 1R ) 9 £k
22 )% 67T LLF , AL I pHA T S A 7R
TR K A A I [R) A B s, A AL R p H A
6.5—8.01% M7 F+ =, 4796 I [H 2 T 48 K, Z2pHS.0f
K B I, BEE AL pH 4k S T) 15, A7 3% IR A1 32
4%, FpH10.00F, FETEE R . MK TAI LR
i, SpHS.0B ML, pH6.5. 7.0H17.5 L7735 i 1] 4R
KT pHS.04; pH=8.04 & % & T pH=9.0.
9.5F110.04H0 47 3% i 8] (P<0.05), pH=10.02H 50% %%
T [F) A 214, 356 %4k YR pH . 2 5 080 VG 5, ot ERUOE
T GARAE IR K T A7 IS T
2.4 FKIRXT PR L T T A 2R A 7K Hp 7R SE R U]
oAl

M 8HTLAE H, 7E5°C R K, s di A 77
() fo K, A [R] B T P A3 26 e e, 0 PRAR IR S & &
i EL A3 5 o 7R PR R T, et P A7 3

AR, G R . MR 9nTLLEHL, 2K
B =20°C I, Jo7 SR FE T3 B B 2 b, 5K
15°C i IR F50%FE T K Fr s 15.38hAH Lk, ¥ 2%
w2, HBT R I AR B, 2)30°CSLia T &

R 2 TREIWEFE R TR TERK P AR B (A AR
%)

Tab. 2 Survival time of Artemia nauplii in freshwater hatched
under different sodium salts (in terms of survival rate %)

I 18]

Time

NaCl Na,SO; Na,CO; NaNO; Na,HPO,

(h)

2
4
6
8
10
12
14
16
18
20
22
24

93.334£3.24 96.00+2.2499.3344.2392.67+5.58 96.00+5.50
84.00+£5.21 83.33+3.6586.67+6.05 86.00+6.04 86.00+£6.62
78.67+1.25 74.67+4.23 60.67+£5.7475.33+7.49 74.00+4.58
73.334£2.32 64.00+6.03 44.00+3.56 56.00+£2.26 56.67+8.23
66.00+4.21 50.67+5.2131.33+4.5638.00+3.5640.67+4.56
59.33+3.26 36.00+4.6524.00+£5.51 22.00+5.07 28.00+4.20
47.33+3.65 16.00+£7.02 8.33+3.2710.6744.69 14.00£5.00
5.00£1.33 7.33£2.31

37.33+2.74 6.67+1.03
26.67+1.02 3.00+2.22
22.00+4.35 1.00+1.11
14.00+2..21 0
3.00+1.33 0

0
0
0
0
0

0
0
0
0

3.334£2.33
2.00+2.20
0
0

R3 TEIMERRT L E T T GAREL KT 50%F0100%IE T [E] (h)
Tab. 3 Nauplii mortality of 50% and 100% of Artemia in Tibet in freshwater hatched under different sodium salts (h)

FET %

Mortality (%) NaCl Na,SO, Na,CO4 NaNO; Na,HPO,
50 13.3244.21 10.23+3.23 7.3544.52° 8.37+1.25" 9.0646.64"
100 24264526 21.0542.78" 16.17+5.217 16.89+2.27" 21.3945.57

F 4 NEINaCIKREFHL ) P s R IT 5 AR R K sh B FEBTIE (AR IE 2R3 %)

Tab.4 Survival time of Artemia in Tibet nauplii in freshwater hatched at different salinities (in terms of survival rate %)

NaCl¥# ¥ NaCl content (%o)

i8] Time (h)

8 10 15 20 25 30 35 40
2 78.00+2.00 82.44+8.44 90.67+4.16 98.00+2.00 96.00+2.00 96.33£1.53  98.67+1.15 99.33+1.15
4 52.67£10.70  70.56+11.84  80.00+9.17 94.00+4.00 93.33+2.31 89.33+4.16  97.33+2.31  98.00+2.00
6 26.67£15.14  50.67£19.01  70.66+18.58  85.33+7.02 87.33+4.62 87.33+4.16  96.00+2.00 96.67+1.15
8 12.67+11.55  38.22+£21.04  60.67+23.18  79.33+4.62 82.00+5.29 79.33+£7.57  92.00+£0.00 92.67+4.16
10 4.67+£5.29 34.56+22.14  52.67+23.01  75.33+5.03 77.33+6.11 75.33+7.57 91.33+1.15 91.33+4.16
12 1.33+£2.31 29.67+22.37  47.33+24.44  67.33%£12.22  72.00+4.00 69.33+£7.57 87.33+2.31 90.67+5.03
14 0.00 23.44+22.44  41.33£26.41  59.33+20.13  66.00+5.29 62.67£8.08 82.67+£3.06 84.67+6.11
16 15.44+18.08  27.33£25.48  52.00+20.30  57.33+8.08 54.00£6.00 77.33+5.03  77.33+7.02
18 6.56+9.94 19.33+24.85  40.00+21.63  43.33£12.06  42.00+8.72  71.33+5.03  68.00+3.46
20 6.00+10.39 9.33+16.17  23.33£18.15  26.00+7.21 27.33+8.08 61.33+1.15  57.00+2.00
22 0.00 0.00 16.04+6.13 8.00+6.93 12.00+£5.29  47.33+4.16  34.00+3.46
24 0.33+4.85 0.67+1.15 1.33£2.31 33.33£3.06  17.67+3.05
26 0.00 0.00 0.33+2.89  18.00+6.93 6.72+4.25
28 0.00 4.00£2.00 0.00
30 1.33+1.17
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AN 2o AKIRAG T 15°C S50 4 2 7 B I P T
e AU T AR AR AL T AR A %, 100%5E T
I A KT 15°C sl SLaR g IR W], /K 2
5 B U4 ik 0 HUTG 1 SR AE K P AR I 1], 42
R KIS A AT B A -
3 g

i RUEARCER IR T, A AR BHEBE
B R KR SE R, AR R RE R T
2 93T SRR A ) 5 R RO B2 T, N
JK R S YERE IE 2R S IR R 2 KR A RE R
VB T, R 5 A R K R PR A I 1D
FEVROKIRIA SR BT, B IE T AR MR 2 B

PP T K o, LR B R B 2 KA
PR Sl - ¥ YR LA e i 8 P Sl
AR, P A PR A LT 5 i
PTG P E J A E FE R
T A e R TG A AR VR K KA I I ) R 6 AR
E‘I‘//I\H, 5, 29]o

S B AL R R R R A R
HhEE B pHP IR A 4 B g
T 45 GIRTE 1 7K v A 355 18] (T R S5 A W 2 50
TR AT 2 AR SCIR BN A AR O Fh S . 2R L
A pH K AK K IR AT T 4R 1+
3.1 AREME

— R P R AR S L P £ £ (NaCl) B K

5 A RINaCLRENEH T ShIRTER K F50%F1100% JE T-RH (8] (h)
Tab. 5 Nauplii mortality of 50% and 100% of Artemia in Tibet in freshwater hatched at different salinities (h)

NaClJ& ¥ NaCl content (%o)

T- % Mortality (

FET-HMortality (%) 8 10 15 20 25 30 35 40
50 4302025 8.53+4.65" 11334598 16.53+2.73 17.33£1.53" 17.00£1.20° 21.40+0.69" 22.00+0.44"
100 12.0042.00 19.33+1.15°  23.6741.15 25.33+1.15 26.33+0.58 28.67+1.15 32.00+6.24  29.00+1.00

1 5 NaCl 5% AL AL ELEL, ***P<0.001; T [A]
Note: Compared with NaCl 15%o group, ***P<0.001. The same applies below

*® 6 AEIpHFFALE) R B TT T SRR K Y B R B (AT B R 1t %)

Tab. 6 Survival time of Artemia in Tibet nauplii in freshwater hatched in different pH incubations (in terms of survival rate %)

N pH

T Time (h) 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
2 97.33£0.57 94.67+1.53 9533+2.08 95.33£6.66 96.67+6.62 98.00+7.08 97.33+5.57  68.00+7.93
4 9133£1.15  88.67+1.16  84.0043.57 90.005.80  84.007.67 88.0047.65 87.3345.60  42.67+13.32
6 7533£2.08  80.67+1.16 66.0046.67 83.33£849 7233+883  70.0041.00 57.33£7.23  26.67+9.87
8 58.67£3.05  64.6742.52  50.00:5.49 7933546 6133523  60.67+2.65 37.3348.64  22.67+8.96
10 46.67+351 5133306 3933123  74.67:524  5467£5.01  40.6742.08 32.0043.54  15.33+7.51
12 28.6742.52  40.00£1.67 32.674623  72.0044.56  36.0084.56 2533+1.53  19.3342.63  15.0045.00
14 19.33+1.53  28.00+3.46 2933452 5933631 34.67:236 12.00£1.53  11.33£4.67  10.00+3.06
16 8.00£1.00  15.333.06 2133880 47.33£6.56 28.67+6.05  4.67+1.53  4.00£1.53  5.00+1.53
18 4675152 6.67:1.63 15332654 2933413 22.67:6.67  133£058  0.67+1.15 0
20 2004100  333:058 10674236  1333£1.56  8.67+331 0 0
2 0 0.67£0.58  7.3344.52  9.67+331  2.67+1.52
24 0 2674523 6.00£0.57 0
26 0 4.00£1.00
28 0

® 7 AEIpHBFLAFEEE B T A A KK R 50%F1100% 5L TR 8]
Tab. 7 Nauplii mortality of 50% and 100% of Artemia in Tibet in freshwater hatched in different pH incubations

N . pH
T- & Mortality (%
Ser ty (%) 6.5 7.0 75 8.0 8.5 9.0 9.5 10.0
50 8.8342.67 10.2543.52° 9.87£6.67 15.54+4.98 11.02+5.24 9.5946.15°  7.53+3.67  3.54£6.67
100 21.27£3.59" 22364557 024.6843.67 27.644638 22.56+3.35 18244624 18.08£3.61 16.53+£3.05

VE: 5pHS.0fF AL ZHAH EE
Note: Compared with pH8.0 group
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b L 1], B /D 25 FE AN [R] R 20 Ak e it s . {H 2
PEIE SRR TR 2, FEA IR . L. &1k
WIS R) R A, AN [E) ) R 15 7K A0 22 2R A B AN A 1)
EHEtk, BAREIESH . RIS R a0,
AN TR ER WA H H = 1 B T R DR AN TR B AR
TIE N, AR IR S 4 B ARAIE SEAS R A SR AL
A B . ENa,SO AR T AL R i .
Na,CO;F A, HNaCIsL 5 4 AH Lhth) 22 57 5 2, 1X
FE 15 Uk B L O 1 g o R O R A B R 2k 28 U
A7 DRI ST (2 7 Al B, PR RS BE, AT T A AR T
RAURT A 2 5o, /5 it — 2P 7. AN ER
S A NIE e 2 W N OS] 2 A S %
AR, 5L pHE KA %, 2 T NaH,PO,4H
7 HH 1R 4l R R ME SR SR BN IE B, Al i 2 S AL TR
pHITIFL I, R NaH, PO, ¥4 i BR 1, X AE J5 425
F AL pHER 73 8

FE 1 7K P B A7 3 I 1] PANaCISR 56 20 i, %582
50% 17 1% I K, NaCl41>Na,S0,40> Na,HPO,

#=8
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Tab. 8 Nauplii survival time of Artemia in Tibet in different temperatures of freshwater (in terms of survival rate %)

I} i i JE Temperature ('C)
Time (h) 5 10 15 20 25 30
2 94.33+1.73 86.51+5.54 82.26+8.23 72.34+6.62 54.5445.59 44.45+3.34
4 90.05+3.61 84.2242.39 78.56+3.28 64.26+3.57 42.28+6.02 32.67+5.29
6 86.36+5.23 82.46+6.81 72.45+5.68 58.37+5.23 38.24+3.85 24.91+4.09
8 82.24+4.29 80.37+4.79 66.41+5.42 50.53+5.58 36.37+4.07 22.07+3.58
10 76.85+3.36 68.26+5.67 60.29+4.36 46.54+4.06 26.15£2.25 16.62+6.27
12 70.23+2.01 66.35+6.62 54.53+2.27 42.24+4.67 24.29+3.46 10.47+4.03
14 66.66+2.69 64.42+5.58 52.74+1.06 24.39+2.01 16.17+4.52 8.04+3.79
16 56.37+6.08 50.04+4.57 44.24+4.08 18.41£2.59 8.06+3.26 4.17+1.57
18 50.48+5.54 38.43+5.59 40.38+3.64 16.28+3.32 6.43+4.06 2.67+0.58
20 44.52+3.35 32.38+3.28 34.63+3.59 14.62+5.51 4.46+2.27 0
22 36.41+6.63 30.47+4.51 32.25+4.27 6.38+2.29 1.05+1.73
24 34.0443.28 22.22+3.66 22.53+3.21 4.27+£2.26 0
26 32.39+3.56 16.56+2.25 10.03+£2.36 2.23£1.05
28 26.57+7.36 12.14+2.34 3.43+1.58 0
30 8.32+2.59 2.16+1.79 0
32 4.01£2.23 0
34 0
£9 AEREALHHERERRKERKFS0%F0100%IE /T E]
Tab.9 Nauplii mortality of 50% and 100% of Artemia in Tibet in different temperatures of freshwater
. ) it ¥ Temperature ('C
JET: % Mortality (%) ; m - P 25) ) - _
50 18.54+2.69" 16.67+4.52 15.3843.59 9.53+4.06 2.96+2.25"" 1.78+1.57
100 32.86+3.67 30.2241.79° 28.03+2.36 26.23+5.51 22.41£3.26 18.17+3.79"

7 HKIR1S CAAR L
Note: Compared with temperature 15°C group
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ANALYZING SURVIVAL FACTORS OF NAUPLII IN FRESHWATER ON
ARTEMIA IN TIBET AUTONOMOUS REGION, CHINA

PAN Zheng-Jun, AN Ran, XU Yan-Ting, XIAO Xin, WANG Qiong, XU Fang-Fang and DU Yi-Dong

(Jiangsu Engineering Laboratory for Breeding of Special Aquatic Organisms, School of Life Sciences,
Huaiyin Normal University, Huai’an 223300, China)

Abstract: Artemia is an important living bait in Tibet Autonomous Region, China, which has been widely used in
aquaculture and breeding practice. The survival time of nauplii in freshwater affects the utilization rate of feeding. This
study explored the effects of different sodium salts on hatching rates and survival time of nauplii in freshwater. The
nauplii survival time of Artemia in Tibet in freshwater under different NaCl contents, incubation pH and freshwater
temperatures were analyzed, and the 50% and 100% of nauplii mortalities in freshwater were recorded to provide refe-
rence for breeding practice. The results indicated that different sodium salts significantly affected the hatching rate of
Artemia in Tibet with the highest hatching rate in Na,SO, group was significantly higher than that in NaCl group
(P<0.05), the lowest hatching rate in Na,CO; was significantly lower than that in NaCl group (£<0.01), and no signifi-
cant difference among other groups (P>0.05). The survival time of nauplii hatched in the NaCl group was the longest
with a 50% survival time of 13 hours, while the survival time of nauplii hatched in the Na,SO, group was shorter than
that in NaCl group (P<0.05). The lowest survival time of nauplii was the Na,COj; group, and both Na,CO; and NaNO;
groups had lower hatching rate than that in NaCl. The mortality of nauplii hatched in Na,CO; was the fastest among all
groups. These results indicated no correlation between hatching rate and survival rate. As the hatching salinity in-
creases, the survival time of nauplii in freshwater gradually prolonged and reached the longest at the salinity of 35%o,
but when the hatching salinity reached 40%o, the survival time began to decrease. As pH increases from 6.5 to 8.0, the
survival time of nauplii increased and reached the longest at pH==8.0, and then the survival time gradually decreased
when incubation pH continued to increase. 50% survival time of naupliiwas only 3.54h at pH 10.0 with the highest
mortality. The 50% survival time of nauplii incubated in pH8.0 was prolonged compared with other groups (P<0.05).
The 50% death time of nauplii in freshwater at 5°C was 18.54h, which was significantly longer than that in the 15°C
group. When the water temperature was =20°C, the 50% survival time in all groups decreased significantly than that in
the 15°C group (P<0.05). These results indicated that sodium salt, salinity, incubation pH, and freshwater temperature
have significant effects on the nauplii survival time in freshwater of Artemia in Tibet Autonornous Region.

Key words: Artemia in Tibet; Survival time in freshwater; Hatching rate; Influencing factors



