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Table I Characteristics of the localities when the cysts were collected

oA R B o# Wk BECT) SR
BO&%® TREET 1987-3+25 18,0 *m NaCl
RS (S A 1986112 21.0 80.5 F.E
74 3k S 1086+8.28 21.4 24.4 mlk

=, BRI m S RE

AR AETE R R PHTAE. B Na,COy HER-NaOH; Tris-HCl; FiE-#Rp>: Erh2e
-HCL F A8 TS 2 B o4 20k i 1, BCRIER PH 25 8.6~8.7 MK B k™, R A IR
B, B 6 MRURE R RT R o 7 SOE SRR, RS BT R R T L R R,
A ER N EE R MR SRS PH #. T HER-NaOH HASHNBNBLIRRT(AER
20, BT A R AR L S A O BRI

M, SRR
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FAT. WL BIRESE RGEE N 2,000, 7K18 25+ 1°C, )9 8.4~8.5, M{LETT 48 i, BB 5 4>
25,

o, WLRITE B RK SR B [F) (a0 Ak 2R i R

%ﬂ?ﬁﬁ 25°CHy ﬁ ﬁﬁ?}(ﬁﬁlﬁfﬂ 0,0. 25,0. 5,1,2;3)4)5 ’J\Hﬁ'ﬁ .&ﬂﬁmﬁ?ﬁﬂgﬁﬁﬁm$mﬁ
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. HH MO E R, R E R

ECRR (28] A TRML R IIE ,, HRIAEXSHARTEERNES LB LR &, &
B B A B R RO SRR M, L3 20%, 85% M BRI IL R,

N AR 5% 55
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BPa, MG MNERETRERFETHTRBRBHERM, P THHPHE 24 PEHRIESE, Rik
FRIFEEFRRE B 5.
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. ERMAIFE,3% HO, BWHRE 3% PRI
21k g R BB ARSI OR
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H,O, g5 B 5 EHRAT THERERRARE L ARE EEBRE 3200, BED, 20 ZRER
X RBP4 HIRiE 10,16, 10 SEENEEL R, 3ZFRAE TS 3%H,0; [, £0, BRER
T 5 99 45 BUAE L 10,5, 30 4y dh/E miRR(L S,

. 3% H,0,,3% WP B B 2 5 W Ab N
RIRRER BB B RALAR 8 RE R

EHREREERRTEREKP1 NEF L AE R 8% H,0, BHER 0,5,10,15,20,30,45,60 538h,
SRR, 3% FERR YRS 320, B, ABEMF 0,5,10,20,50,40 A, RRERVRE
FHARF E, AL 0,3,6,9,12,16,18,21,24 574,

2 H

—, BRSEE  KH 5 A R IR U0 DU R AR IR O WE S, |
KIS 484 299.5+16.2, 276.8+17.5, 273.2+15.6(um); EEENB AN 5 X
273.2+13.1,254.1+18.9;253.8 £ 16.9(um) ; ZEE 55 13.2,11.4,9.7(um),

=, EMBAEORESR SRRLAES PH EEBMIEAZEAAR, B8
WAL EAR(E 2). H UHER-NaOH KB RMARRARE, TENR-BD
R Z-HOL ¥k 8ok # b 0 PN S5 2 A REFR (L.

=, RigAfAkAEMNBEENRE 20, FEERMA SNSRI FKFR

£2 HWHLRERERNEN PH BERHR
Table 2 pH values and hatching percentage of the cysts incubated in
different hatching mediums

x 7% i *

ALK,
K2,00, HEE-NaOH Tris-HC! WM B Be-HO e

pi N pH B 8.50 8.48 8.67 8.70 8.60 8.50

BrErHAE 6.00 8.40 8.50 8.70 8.51 7.30

HirE(HZ) 75.4 90.8 28.6 0 0 83.1
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B¥ 2, 3, 4/ MHTBAEEBLEGE). LRERBEKNEBBLEIFIRET
14.1,57.1 % 29.3%,. 2 t B 2R B E (p<0.05), WEWEHF K4 1 /phEH
SHE AL A IR E T 4.6,12.6 &5 9(%), 2t REHUHNIEREE (p<0.05), &
A BB AR LT TR,

RI APBABRANEENHERARE
Table 3 The hatching percentage (H2;) of cysts bathed in tape water

for different perieds of time before incubated in seawater

B bioA iy [H] (B
iy
Li] 0.28 0.5 1 2 3 4 B
2o 13.1 12,1 22,2 228  2T.2 256  24.2  10.7
HEE 277 °B.7 BT 12,2 75.2  84.8  B4.5  B4.B
BB 47.8  B7.8 689 V0.8 kM 7.2 96.7  62.8

m, BE, REHBEEEE BEERBMEREE 4R 13, HERRER
B 4—6, B0 FE&E SR SR B E B3k B 4 B0k 30,20,35(%) B Eh B4 51
7 100,120,80(%). IV O, MO R RERUWNITEEFALT K, AR
HARAK, W F TR R TE 1, ) 4] Ko 5P I (R SR 2 5000 (HAS AR 2R B BRI T B 2

xi SHEOAMPLSEERLE
Table 4 Temperaturs ranges for hatching different Artemia strains

oh FY eI FLIRE(G) EEMERRET) RIEBBE(T)
B a 15.0—40.5 24.0~34.5 25.5~28.5
WA 13.5~37.8 19.0~31,0 2% 0~30.0
ol o 13.5~39.0 21.0~36.0 27.0~~33.0

100, 142
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Fig.1 The effect of temperature on the Fig, 2 The effect of temperature on the

hatehing percentage of Artemig cysts from hatching percentage of the drtemia oysts.
Chengkoun Salterns from Yinggehai Salterns

B, BCER BOGRMKRCERRT, BRERY, WHR%., A8kEl
I RIS — R Stk 3BT BN 5% B 2R WL R B B B i, T
SRS, E Do 55,6 P, To IB—REWHEBHFTBNE,; T, N 1055
Yripmpdi SrAEt s Too 9 S0 BT BEFT BN M Ts=Tw- Ty XL R
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Fig. 3 The effect of temperature on the Fig. £ The effect of salinity on the hatching
hatching percentage of the Artemia cysts percentage of the Artemigeysts from Chenglou

from Salt Lake Keke Salterns
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Fig. 5 The effects of salinity on the hatehing Fig. 6 The effect of salinity on the hatehing
percentage of the Artemiaeysts from Yinggehai percentage of the Artemia oysts from Salt
Salterns Lake Keke
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Table 5 Hatohing rate and hatehing synchrony of different Artemia strains

5 P B & A/ ® MM ()

Ty Ty Tgg Tag-Tia Tho-Ty
= m} 20.7 21.%7 28.2 6.5 7.6
KW 4.5 16.5 22.9 6.4 8.4
o | E) 21.2 25.1 82.5 7.4 11.3
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Fig. ¥ The halehing curves of Artemia
cysts from dif ferent sources
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Table 6 Hatching synchrony and hatching rate of cysts from Yinggehai

Salterns incobated in media of different salinities

e ik B = ioy 8]
3
HBE( Ty T Ty Ta9~T1e Tes—To
20 18.7 14.7 21.1 F.4 7.4
a5 14.5 16.5 22.9 6.4 7.4

A, BRRKEMALEHFERENERE BT 24 AR ABREN S TN B &
SRR 1,141,033 4,02 1.7, W E8HE 24.9+2.6(%),

SR (5O Bt AT i s B S B i (E 9), MR 60~90 K i, ¥ 4k & 7 3%
97.3~97.6%, 1 90 KIGH{LERIEA TR, Z 157 RN EARMER 8B E, ¥iRnO
BT L BB 50026 KER{LE Wik 76.3%, K 157 X{IREMER: 0% L b, 5°CALH &A%
BRE KA RRERILSETRSER, FIMEE 412 Xt ERTX 77%, 8 157 XET
MRS 25%, WKUER( ~ 20°CO AR XIS FT M B SRR R A MG R B, ﬁﬁﬂt?ﬁiﬁl‘ﬁ]x’&,
Bl 100 RG, MR H TR 208 T (E 10),
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wi{LatEl g TR T
Hs BEWEIHANEARRETHERALEERE EHo WKEGCOIEN KRR F 5N E KA R R
Fig. 8 The hafching curves of Artemia aysts Fig. 9 Hatehability (%) of lab-produced
from Yinggehai Salterns incubated in two cysts after pre-incubation at B°C
different salinities ‘
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Fig. 10 Hatehability (%) of lab-produeed oysta P B R AR AR

after preineubation at — 20°C Fig. 11 Hatchability (2:) A lah-pro-

duced Chenkou Salterns cyst . after pre-
incubation in different s.turated =alt
solutions
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£, HAENFIBE, 3% HO,BHR 3% PRI ENA LGB FTFREATRE
B8O SR EE NaCl B MgOL, MERER SRR 25 XK, BAREIE 9030
Ly ZEERER TR, HF 155 X}, BETFHEBQMEE DN AN LRDEEE
80% M B 11, B =AihBA M MERE X R AR T 5 A 8, AT
5 SR ZE 1 3h  NaCl MgOL, SR h 4 38 il 166,36,25( K0, BREABRE
4¥51% 79.6,78.7,68.8(%), WEAMM 802 (B 12 ), HLEEHFI R 2 80 X 00

WA S 4 XBAEN LA 70%, E 150 XK 90.82(E 13 ),
A 3%H,0, & 3% BPEBHENEARENZT 2«4 M RRENamesEE, KW
RN TF 3%, SEEHNNRAHL, £t RBRERHABE, NHXFREENFLIE

WRART I
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Fig. 12 Hatchability (%) of lab-produeced
Keke Salt Lake oysts after pre~incubation in
different saturated =alt solutions
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Fig. 13 Hatehability (%) of lab-produced
3 straing eysts pre-inecubated in saturated
erude salt solution

N, 3% H,O,, 3ZHBREREEBATRARBRPHBLE RN 3%

H.0, 23 =A 8RR AR R 55041 50 ot 535 RE 38 0 AL 38, 38 0 L 2SR Ao 0 o7 1t B A
ALF YR 53510 10,15,10 4 8. XS0 FER RIAL B Ay S W AL R & 11,4, 4.6,
8.1(%), £t RBSERLT B [ MAMNZERBED<0.05)(H 14), H 3% PREBE
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Fig. 14 The cffect of 387 H,0, treatment on

the hatehability of cysts naturally harvested

from different localities (Left).The hatehabi-

lity of thecontrol and the optimal experimental

group {Right)

T Hp)
] e - L
% & o T B §

60 1]
0 o
20 20

P R R TRz T T T

E 16 3% REEEGHEIRIRE N
S SRR REIL R A
Fig. 156 The effect of 3% formalin treatment
on the hatchability of cysta naturally harvested
from dif ferent lacalities( Left ). Fhe hatchability
of the control and the oplimal experimental
group { Right)
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BRI R Ek M R 58 18 B R AR SR A0 S B 14 B3 10,5530 40 Bk DL
EIL RS, BB IR L 4 A% BA S BIRE T 11.5,5.5, % 33.0(%), & t KR S EA
HEHNERBEQ<O.0NE 15). BRAZSHRAETLESBLR.E0, $K
B T 15T A5 ol 59 9 B A A B RS 43 B 6,6,15 48k, 4 ¢ KBS 5 B KA A I 22 5 3
| RBE(E 16),

0y E16 REAE AR AR
5 LY TR T
Fig. 18 The effect of decapsulation onthe
hatehability of eysts naturally harvested
from different localities( Left).The hateha-
bility of the control and theoptimal experi-
mental gronp (Right)
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BRFATEHMRAKEBBRANZBER Taticorin P2y JOR 4757 Ht, 4 289.9
pm, HIEECE 10.%um, RRSMBRFAREERRTILL Port Araya P o i, B 56
B 1. 2um. HIESBKERINEY 249.0umb* 1 SRl B R S5 R A T E
REA B E, XS H Rk 4 B (RE B REBEENAERX.

RIBE AP, BB E & iy TR e m 4F B B CO., W S8 (bl
B PHETE, EAXRTEY, AUERABREERN N LRE—FBLBROER G
BB ERES pH HF%, % pH HX 8~9 b, BAEMEEE, FUARBER™, &
AT LU RE N A 4 H B RR-NaOH ¥k 8 M RT3 B B R BLRUR , Ol R
ARIFRZE B, & pH HERKAE 8~9, ATEHMBMLE" £ M NaHCO, &7
1 pH Y, ENMEBRAMEER-NaOH, Hit Na,CO, HEAMK R F. TTH
R-W R U ZH-HC FRAERNE, BRX pH MEWmBRBYE, APHuIns R,
EAMBELEP LR NaHCO, BB KM P H UEFTRAREERTTK. HE
B-NaOH RBHBKENBARZHAT, BT ENRERN, FEERRPRUREH4
BEE LR DR M S5 AR B A Rk B T, R R KR R B R B R A, MR
AHERA-FAEIYRESI IR R EEE, HRONSOESEmET. BITHI™
AMEKEBERBAR, BMERTHATAMEAREHBAESS, R EEKE
pH f#$7E 8~9.

R M BB PR T B ok KT — B BT IR B AR, RKXaRE
B, SRR REE AN RS, BUREAIZHENBEERANRSRKUEED
BRI A E A BB B, XA H R S L6 1M — 3.

RREREY, BEBACEESI N HNGEL —EXR. GHK RPNEES
2 03k B T AL, 0 P IR 994k BRG] e 0 R IR K A R T A B R R R, T R ER B
I SR AL R AGRL B 0 2R B2 AR ) T N TS, (E R RB T R BT IR R M KR S R TR
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TR, B R A e el 10,

HREHEVSGEIACIMENETHABANEEER ST ERBEHRN, EHE
SR E R Na,CO, iR3T pH A ZE 8.5, TR HEMBEF B W RN pH 6, FHEE]
HIR B B R 1 B2 B3R MM Ry I B .32 3] pH A Eh A .

BRI TN RN B RAR, R ER S ERARRE, —BOEEEY
ik, Instar I —§B &1t 20 NI SR E A R4k Instar 1P 2R K F B 7EAR
HERHBEAT, ~ROGESHTHERABERNMEIB T f5aEk, B T, 5 T, HEKE
AR EREF, Bl Too~To<<10 /Mot heE, HAXHAHHFRIRN BT SRS I—RY
o BXERNBD, B HBRBAERE T - ToOB/NT 10 N0, THHHE SN
AT 10 e, BT RMEERA S K HNREEX BSREN TR EEL, B
HA SR BRI ARE F— 5 RIS 5 o s SR R B, ,

MARTIRBIESS, £ETFRELARENR N o R BB R e bR E 524
BarEmUo L X SRXERRE-FM. RERET T, £, #MERIVBREEREE
Ef A BRERRKEEHKAAEETESHAREHTFR. HiEL=NEN,
ARREREET RN EREE AN B ERERIBE, 417950 eik
L RE BN ERTFE.

TRROI7IMS TIELR S M R KR TR 410 8 5 dt, TFA M RAFM R4, ik pe
BHH B IM NaCl WH B FIEBE N CLREN, stA LK, subitaneous cysts),
EWEMEE-EZHNRR, RERE. SMBARN 4.722.5%, HIEHT W
BEEREESE CaSO WARD TR 24 AHE BLRETN TR 14.8+2.5%, &
ER IMNaOl 3 THF 2 BHEFTHRHEEN (PEEREEER BAE A
4.7+£1.4%, REMMHBRE @ W (A monica) iy W H IR IR <1%.

RETROGII7IDNER, MBS (BARAES RWESE (E Bol0 BN
AP R WEBER AW RN RPN APEREEN., RIINERSWA
|EWHL, BRIFTHHEBABCERR, HPEREMARENABARELRE
¥ 24.9%2.6%, HEWIE B 0 K i pg HL IR G K B3 A S NG A T T, B R RN TE
BHEAEKE 4 XBAKPT EAR70% (B 12), BRETRBSHABESTER
PEBL Y BT (DT 24 NEDZERE R 10~11 BEHHERRPRETRERBHEET,

BEEECREREIL TSR XA RN, BT EHBKEEREA - 200K
% 60 REi7E - 14°CK IR 30 K, BI85 60~90ZRIB LT, F3A - 20°C% AL E
B ERN ARG EN 80%, MIUEENHEMSREMEA X UL Km—
sARMEFHER, XERAE FHEEESMBMKER R, NIRRT, K
B R K R A A LR A S R TE AR, W IR R ML MRS EA R RS
HMEAAWBMARE NI HYRXER,

R KM RO FRE AP AR SR MERER ML HEAE &
BEK, R damEREEREEREMMERPE—EENE L, BAYREHN
BHEMZJGEABRENDESRE, NELXLARNBFTRE, BUERRIE TR
THBAERS, BT AR FHEM, TATES, kKK BRK BBk
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RARSTD, LB MR R PR B RS . ORI TR 40°C LS TT U B
B RN, A0°CH AR T A B R E A, A BRI R . B XBK.GE.B
BB TR S SRR T I H A B 2 B UK B AR s DL AT B S0 o K 8
MERGRENEERRNTHEREE— SRR,

WA ERE 3%E0, W& RSB RALH, TERRARAM LMy
WA R —EAR, CRRO101R S AL EMME MKW R By LR, ERBEN
A I, SR EKBREE 3%H,0, 43 30 48, WEBE 77.4%60
BALR. BRATROISINE R PRE 3%H,0, Mk k®Bm M BERESE 1 B &
R, AW HFHRNREHGH 3%H0, MhEREI=T HHT WERE, FZAvmITRR
BERIABBLLETFRSHMERLBHT 3%2H0,, FNBLRNEE TS
HEN BB R R

IRRL1213A % H,0, AU B2 R T4k T BREA 3 AL 18 o o 308 5 700 80 st AR
BRI AR, T ARKEE L DR RN S, FWRSTEALERS
£ 88 B JE 8 KK 43 UK PIBESR A, X — HRANAE FE B R AR B BN L BE IK B SE A M
TidE—& R B LW Sk, B L ER IR R 4L R,

MAFRERSSATRARLETREICE, 37 PRAEERTHRMEMS,
FE G i P BT R B I PR B T SR 22 M B AL T 19 SO B SR T B R B 4 T,
FTHREERLTIBTRAEAREMRTARLEERAN TR, —REBRENES
BN ZE T R S R AR, R T R M A KR, O, B, R
Pk H%, ARSI B 75 HUH T T ok 5 4k o o B9 AT P B RS VR AL R — 267 1840
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HATCHING CHARACTERISTICS OF BRINE
SHRIMP CYSTS FROM CHINA

Yang Na, Bian Bozhong and Li Mingren
{ Micro-Algae Cullure Centre, Qecan University of Qingdao)

ABSTRACT Cysts of Brine shrimp (Ariemie salinz) were collected from three
different places in China, from Chengkou Salterns of Shandong, Yinggehai
Salterns of Hainan Island and Salt Lake of Qinhai, The chorion thickness of he
cysts of the thres straing were 9.7um, 11.4 um and 13.2um respectively. The
highest haichabilities were obiained by incubating the cysts in freshwater for 2,3
and 4 hours respectively before hatching in sea water. The optimal hatching
temperature were 25.5-28.5°, 27.0-30.0° and 27.0-33.0°C with the optimal
salinities 30, 20 and 35%, the hatching period were 6.5, 6.4 and 7.4 hours
geparately.

The eysts were collected in 24 hours after production and cuitured under lab-
oratory condition. The effects of different deactivation treatments on the hatcha-
bility were studies. The mosi effective treatments were as follows,

1. For the chengkou eystg, the hatchability of 91.—94% was achieved by
soaking the eysts in saturated crude salt soluiion for 2—3 months,

2, For the Yinggehai cysts, the hatchability of 80—90% was achieved by
goaking the cysts in saturated crude solution for 2—5 months.

3. For the Salt Lake cysts, the hatchability of 96--98% was achieved after
pre—incubation the cystig in 11° Bé brine at 5°C for 2—3 montha.

However, the newly produced cysts could not be activated by soaking in 3%
H,O, or formaldehyde sclution. Moreover, the hatchability of the cysts collected
naturally ean be increagsed by soaking in 3% H,0,, 3% formaldehyde, or deca-
psulation treatment.

KEYWORDS cysts of brine shrimp, hatchability, deactivation



