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124200
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WE KRR A B BB EE, X H Ak & (Caridina japonica) 1 [F] & & i iE Bs AT B K8

R, ERER, KiEH 255CH, HAKGZHINBHAAFTE 25 d, KERIEN 637.5C,
RERBERZZAEN, WHEM, R, EREY. RS 4EM. BRGEY . a7 ER 4 @i
JER BRI 8 N, BB BRI B R, ERRRAEHERERSE RS,
H(80.7+2.4)%, 3 B R HY 4t B4 H(79.144.9)%, —# £ 34 B2 97 240 B (R IR BE b R & 1K,
H(28242.6)%, S BEAEREEF, SABEKEETBEAE N T2 DM #HERGEZT)HE
ARLLEZR, BEMDAKTMBERG BB ERERBELYHEE, £ 150C~325CHEN,
WL K I v WP AL B R 4 AR, 15.0°C EE, R RO 40 R 5 A 1L B TA] 5 (436.8+124.8) h, 32.5°C B 4
55 %(228.0£88.8) h, {EIREEH T 29.0CH, L K4 R E AR FH TR, AR TH B AKITE
FAEMFERF RN BRI MEAFRBER-SE,

KA

FESHEE S966.12  SCEAARIAD A

H 7< K #F(Caridina japonica), X FRAFIHAF . 2
RUF, FJE T & H 9 (Malacostraca) , T & H
(Decapoda), RLIEHFFEl(Atyidae), >KHEFJ&(Caridina).
HAJPERA, RESEH, SERRAaaEE, BfA
WP, xR EEE YRR, B TR, WAE R KE
AR <V TE R LA B A A 2R 5 R BR A BE5E Y S b
AL (Tlusty, 2002; &4 5) BH4E, 2012; &R, 2012;
B4R 14 2006; 220, 2007), ITAER, HAKERAY
Y oK H 3538 m, AR AEEE T, SR H AR 2
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KB WE RN, HARZd 9 4~ & B A 55
(Hamano, 1992; Hayashi et al, 1984)., [E P 4 I ETRAGAH
KB, T 2T M AER K B ) h A
14 K IR (Neocaridina denticulata sinensis)A: ¥)2# AH B
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Z WP R A SR B G . — S8 N T A RS HoR
RTES NS R S R A 8T, R —E AT,
PRI, A8 SIS i s A AL B AR F 5 EL A 2 1 1o
Wi, IS (2002) T 5T I, WFEEZ A5 5P 5 o1k
LN B, EEENRIELE B SR AR,
EERAEFR LR, b, 778G 21k
EARR , WFIT W TE TR IR, 2R
BTk . 124, A X T H AR LR (Macrobrachium
nipponense) . H4E45 5 (Eriocheir sinensis)& & {4 i
R BIFFERAE | 5B PRI Ab P RICR AR 1 5 i 2 A 1Y)
Af 1) 52 6 A 56 (35 87 4%, 2006; FEELTT 4%, 1996;
DB AE, 1995), WABFFRFH R, K9 kst
B 2% A= 10 J AR B ) 2 e B AR IR IR i AL R, 23l
FAALZE 250 IR IG BOK AR AT BEAL 3, (HX — 7k
A AT RES MR AG P A A A, TR At 2 o PR
H75 YL (B 55, 2001; BEESE 1999), Wl REHE =
LB R i 1 B A R BT — 2 BRI 5 N R
H AR K SR 4 519 555 R 70 R i 1 3 99 £k %) I 300
BFORELG, e R ARG & B R, o ahik
SC I e R S A 2 BRI B . BB B i e = X B Ak
WFIRRG & B PR GeE , BRI T X 58 AL A TR AT
., T 33 P A0 ] P e T LA D A ), AR5
FH B 7K 7= 3l I 16 % Ak 28 8 X AS [ R S0 IR i a1 7
BIARIL , BF9T T H A KA A IR IG & 7 RRAE % I
B RIS AR , U A RS S A ) 24
58 K P FE SRR BRI AL £ AR A it 5 %

1 MRIERFE
1.1 ##

ARHFFE F20174F-2~4 H 75 K 4 1 1 K24 5256 2= 0F
1o BAKERI T 7 N A8 s 48 12 f0 ddit 2 i 3, P
BIK R (3.540.8) om, FHIIARE K (4.9+0.9) g, L
PIEF RO, FRIAAEN.0 LEGES fafir, FlA e
. 50 WHNHEE (18] YT HK-50) . 5 W/KZE (FE£RIP-032)
MR AEHBAE . AR AR & LKL,

1.2 FHix

1.2.1 RS F R 01 2 R S R 4]
., WS, A3 dAHRR 6 h BN 1k, LIA%F 24 h
HUOP 1 vk, BROWARE 4 O R R R e, A
BRI B DUBRE S SR, PR A S I R iR 40 T
KB EIH K & A B BEVLIR G
4~5 4>, 4 HFA7, f# ] Nikon E100 W {4 WS AR G
KERHE, R, MR, SEE LT HE.

KB BREITEALJEMNEE, 20150 :
kB BR=IIG & B RKEOAF- KR

B B AR

Fig.1 Invitro incubator for the shrimp eggs

e WKAL; 2: WEARAN; 3. G 4. BSKRRMAS
5: JKIREL; 6: KHE
1: Drip water hole; 2: Incubator; 3: Regulating valve;
4: Embryo; 5: Aquarium; 6: Pump

122 JERS BRGSOk SR
KA TS, B8 A /NML, KM/ INFLIBETG 0587 A il
R IEARR b, L EBCE BRI (AT 1), ROmRUY |
£ 3IiN  I T N [  VR EEA) K N I =1 VR A K 5 I 1
TR S0 R S0 R BE PR YRTR &0 4 30 8 IR I 43 1) ' T e A
et s, A EA 100 MRS, (R 7ERR L B Y
RS G ARG A& AR I 9] B4 B SR AR AL
WIME)ER B 17.0£1.0, MR H(25.5£1.0)C, HAERE
5.
1.2.3 B JEATRE G B AR AL 09 % R W 15.0C
18.5°C . 22.0C . 25.5°C, 29.0°C#l 32.5°C 4L 6 1~ i
H, TR 17.00 BNIREHIESLIN, TE AP
e E AL TR AR R ARG 100 4, FE4 52
W 5,
1.3 HESWH

YRR SPSS 20 HEAT LD F 7 224047 Al

Turkey 2 5 bS04 B0 A 10 22 5 @ 1, LU
P<0.05 15k i 35 25 57 K g 551

2 #R

2.1 MRRARBEDHSHERE

H A K I 7= 515 Fh BRAPCRE BIORG 7 — 2, #TIE
o RIEICHG K TR ISR A, RIS
KA NSZAGI0 . U BRI R R
T AR 5 TET A R Al AR B P
ARG 8 A, B4 AF I E B SRR 1.
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Tab.l Characteristics of each embryonic developmental stage of C. japonica
JHR i A 4 KB [H] i FHIE % R &
Developmental Developmental Size (mm) Characteristics Developmental Figure
stage time (h) accumulated
temperature
(C)
A Fertilized eggs 0 (0.48+0.03)x(0.28+0.01) HERTE, Foikopd: 0.0 Fig.2A
5 2 4 .
el 6 (0.48+0.03)x(0.30+0.02) HHIRBIZLY , ANMIITFLA5P5L 6.4 Fig2B
Cleavage stage Fig.2C
RIMAMI L Z 0P HAS R %, B
3] Blastula stage 42 0.48+0.02)x(0.31+£0.02) . . s 44.6 Fig.2D
HEIE Blastula stag ( 4 ) RIS, LRI :
AN X I, I ,
JE A Gastrula stage 96 (0.524+0.03)%(0.33+£0.01) HIREHCH, FFEHT K, 2 102.0 Fig.2E
e
i JE 1 40 A2 192 (0.55+0.01)x(0.35+0.01) BTG, HIREZRIFHER 204.0 Fig.2F
Pre-nauplii stage
Bl 1 HEL R A S IR, ARRE 4k
E%pzj}ﬂi’ﬁ 216 (0.55+0.01)%(0.35+0.01) i )b\ ‘,@E RIS, IRt Ear 229.5 Fig.2G
Metanauplius stage LR
IS "
iR L) ] 288 (0.55+0.01)x(0.35+0.03) HBLLEE, A LBk 306.0 Fig.2H
Before-zoea stage
L YRR 1175 B gk s , P E
WP R P 408 (0.63£0.03)(0.3040,02) TIEIIEARIINGR il LA 4335 Fig.21
Membrane-zoea stage o, JLOBKIAIRG, BB N
23 L WG BB N ey
FERLIK 10 Zoea 1 600 - KPR, WK RETIH0, K 637.5 Fig.2J

e E T

ZHEUN(E 2A): NEMERTE , WK, s
9(0.4840.03) mm=(0.28+0.01) mm, 4~6 h J5 i A5}
244

UL 2B, K 2C): IR A B EUZ, &
ROy S N3 B e Su e i A WUN TS B
410 2 A ARHE v de A TR , TR AR IR Y . B
BB B RF22 24 36 ho

FEIRWI(# 2D): PBRJ5 42 h, IRHE R & ik AZEIR
W, SRR B A%, hREI R, MRS
ZAGOINA Y o HERRIH RIS 9 oA NI, RS
KM EZHE AH S5, BRNFERE. BT
AR /N, Tok K A A L Bh A S S A

(R 2E): P2HRJE 96 h, WRIG R & A5
19, LB RS XS A1 P Bt A vk R aE B, e
WA, BEKE ., MEWRKRET, B XIET K
FHEAWEIG) 1/4 J5 46 & B IE BUE AR o AR B G 35
K, H}(0.52+0.03) mmx(0.33+0.01) mm, AR W71
WOFI IR EE, IRRG AN gk 25y 24, 20 i gkt o 22 0
/N WG I — i B0 H 2R3 B X, itk AR
W AR

I 2R (& 2F): 7BP)5 192 h, MIRAE
HEARTTCYT G R, 2 URESE 24 ho BUIARRIG — i

(325 B X 32 A2 K5 00 G 173, B X35 i
DX 35 AH S 2 7 BRI, BH S XS e AR 7, X
H o SRR, HAE A BB i B X
I TIG, W R E MR IETS . B XIS 4R
MELZIRER, BAE LR, PEBAERL, A
(0.55+0.01) mmx(0.35+0.01) mm.,

Je T AR (& 2G): 7=BJE 216 h A G T
R, U IR G BR B Ak Lk i /0 | i I X IR gk 22 K,
A IRE 12, RS ETTCT A IARBIA Y . AR

5 B T LA PR AR, ARG HE A TETT 4
PRI B B AR A o R IR 33 I DX R B 2 R 1 A4
ARZER , Ko kT RUmIE , B 5 X, AT
2548 h 5, S KM B ML, BB i — 4
HH S, BB S 3k — 28 oAk, RSB B ok 7 %6

HIER SR (] 2H): IRIG & 288 h #E A%
RERI, i T 00 R LD, IR Bt — 25 AR vk
JUTF R R . B S RTTC T 2 R B 2 . IR
yn W, BRI, Sk KR — 2 & B 4y
b, SKEBH I i 0 SRS, W kB R A,
RO ALY, ARk, IR IEA
AR A EZE AL, OBk 60~100 K /min, H
Lokl b, SEB IR RG & BRI 25 8] 306.0°C. 72.0 h
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Fig.2 Morphological characteristics of C. japonica at different embryonic developmental stages

A: ZHK5HR; B, C: GRZUYN; D: IR, E: B F. AU ARSI G R TAAS; H: BiERa AL, 1.
PHEARZ R T BRI T N. 400EA%: YK: BP#; CE: &R VP: @M AS: B AC: JHALIE; HT: OJE
A: Fertilized eggs; B, C: Cleavage stage; D: Blastula stage; E: Gastrula stage; F: Pre-nauplii stage; G: Metanauplius stage;

H: Before-zoea stage; I: Membrane-zoea stage; J: Zoea I stage; N: Nuclei; YK: Yolk; CE: Compound eyes; VP: Ventral plate;
AS: Appendages; AC: Alimentary canal; HT: Heart

Je U Bk AR e, OBk IE] B B O D, OBkl
1007%/min.

JEE N AR G R B (] 21): BERR B 5 408 h itk A
I PR SRR A AR R B9 B8 A7/ AR 1 Sk B8
T, 0 X IJLF ARG . IR R &
$9(0.63+0.03) mmx(0.39+0.02) mm, &R &% & s B
o, PR BR 2 BRI AR S s, I BRIRAR, EIREE
BRORZE TR o SkPA A AR R, Sk IS B A
W, B B K B, IR A 2N R T M RT
Wil k& ot 4, /R WG Sh. BHARSRES Hy, 18I0
fsh o BN BRI G O BE & & HkasE 4, OBk
Fee LR, ASF B BEIRIBE o BLR IR G & B A
SER, RIS R AR,

R T (& 27): AT 2 600 h A4,
KB ET] 637.5C, LBEEINEZ) 180 K/min,

WL LTt A7 4l PRI L, 0y AR MBS s P S 8 ) 51 4 o
IR I o HH BRI B Al AR DK RE D 55, Sk R BT
T, BB . AL, HASKERSE BRI & & B
B, Bt AR L T

2.2 A[E AT AR G B R AL 2R

KR 25.5 C R, AN [R]85 A B 1R i
R B gk, ERERA R A 2ZERGE 2).
ZU B AR AL R (28.242.6)% , FE IR B 1R IR JA
LR N (33.124.4)%, —FH B E 2 (P>0.05); H
TC 4 A BRI G AL 26 0 (64.946.5)%, J5 T 19 4)
VRIS R R I O BB AL M (66.8+13.2)%, H g % 2
5£(P>0.05), {H53EEARIFIL 1) XT BRA1(79.124.9) %2
5 1 35 (P<0.05) . A ARG A I I 1) 2 A Ak 3y
(78.9+2.2)%, JEE VAR 4 (A 0046 32 04 (80.7+2.4) %,
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Tab.2 Effects of embryo incubation in vitro on different developmental stages
R B KR ] Embryo in vitro period
5 AR RIRRG DR AR RIS HITCTy Ja T HIWR
Itf;ms Non-isolated Cleavage Blastula Gastrula VAIRLNL] SRR Shik 1A
embryos stage stage stage Pre-nauplii  Metanauplius Before-zoea Membrane-
zoea
gwﬁ% 79.1+4.9¢  28.2+42.6° 33.144.4" 52.3+2.0°  64.946.5°  66.8+13.2°  78.9+2.2¢ 80.7+2.4¢
Hatching rate(%)
Z1~ZTHAER
Metamorphosis rate — ¢¢ o, 4 4o 663436° 67.042.7° 66.5£4.0°  65.645.7°  66.444.0 67.241.8°  67.442.5°

of Z I ~Z 1l period
(%)

T FAT AR A RVNG 58 3 s 4L a0 35 1R 22 57 (P<0.05), b1 AR R /NG 7 B 35 3 21 18] 06 Y 25 1k 22 57

(P>0.05); Z 1 FRERANA T; Zz I FomiEkahikl], FH

Note: The data with different letters within the same row are significantly different at the 0.05 probability level, and the data
with the same letters within the same row are not significantly different; the Z I represents the 1st phase of the zoea larva; Z Il

represents the 2nd phase of the zoea larva. The same as below

550 2 22 5N 1 3 (P>0.05) . 75 2 B3 ARV Jif BT W93 Ak,
HE T IRERA R (Z 1)) TR 4 1R (2 1) I 222
RG22 5 (P>0.05),

2.3 BREXBEERARZM

e 3 Al YEREE R 17.0 B, ARFENERE4 H
AR K MR T AR &Iy A 3 VR e 5 (A 7 A B[] R0 Ak R AT
BB 2%, M 15.0CH] 32.0°C, MEEKIRFE, Ik
J AR BsF 8] S22 9 4 %, 15.0°C ZHSE Ak I ) 7 2 (43 6.8+
124.8) h, 1M 32.0°C 24 JH %(228.0+88.8) h, XS
WG B AR IE AL R A 5, M 15.0°C3) 29.0°C, B
KR T 2 T AR, 29.0°C B Ak 3 i
B h(78.242.8)% , fHAE 32.5°CHY T[4 % (73.243.2)%,
B AT AT, R e G AR AN R TR R IR R E
5tk

TR E X B AR AL Hh G A B ot A B, 25.5°C
PR IR AR I, R(67.2+1.8)%, 32.5C4
BRR AR AR AR, H(57.3+4.0)%, 5 H A4
B E 2 5(P<0.05); 15.0°C . 18.5°C . 22.0°C 3 #[H]

BRANRAE S R 27 A W (P>0.05) ZERIRILEM
BORGRAR AR, Wi B PRI AL IR 4 il 7 25.5°C 2|
29.0°Cla], A F T4 S WL L i f it

RIS i
3.1 HRRBREZBEHSH

WM ARG & B R 3 TG R R I 2 A~
BB, FIBr BN IR | SRR AN i
I Bt sl s 4 R 70 R B8 AR B S 4l A, A
PR S, A G — bR, SRS, B
Je i (Panulirus ornatus) & N 4K A 14~15 d, R ¥E
B PRl 5 i R A MR 68 208 ISR R 40 7 X RS
9 XTRAHA . 11 XFRR A . SRR LRI R . 1A
Ak B RN A0 I (B2 AR 5 45, 2012) ;[ 200 4% B i T A
(Lysmata amboinensis) [ N 2l A 512k 8.5 d, R
AR € 3 T BRI R A RRAE 43R TG 1 4l A= 40 L SRR
ERICRETN . IR AP RUE I . Ak Fi I AR A
HGRAERSE, 2012); i T %2 (Portunus pelagicus)

®3 AEIRETSHFERPFULIR

Tab.3 Effects of water temperature on in vitro embryo hatching performance

iH B REILIRE Incubation temperature in vitro (C)

Items 15.0£0.9 18.5+1.2 22.0£0.7 25.5+1.0 29.0£1.1 32.5+1.0
JiE4k % Hatching rate (%) 72.3+3.2° 71.842.4° 73.8+4.6 78.3+2.2° 78.2+2.8° 73.243.2°
= 7 S I
P%{ZISW?TKHTIIEH Lo 436.8+124.8 381.6+£120.0 345.6+115.2 31.2491.2 242.4+96.0 228.0+88.8
Incubation time in vitro (h)
Z1~Z A3
Metamorphosis rate of Z I ~Z 1l 62.242.9° 62.5+1.2° 61.7£2.1° 67.2+1.8¢ 66.842.4° 57.3+4.0°

period (%)
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FI BN 2RI R 8.5 d 2247, (HARSE B K515 Fats
BRARRRAE AL 5 R TCT SR | 5 TG S R B etk 4l A
(BKASE, 2011), X AEHRERAT R 2B, AR
JRRE - On I BRI | A TE AR T
TCHAARR T JCAY gh i I FJC S AR IV 3, 787K
BN 22C~26 CHAM TN RE VIR 376 h (B SE,
2009), WA I E B RPN KEFIRIE & & 0 N
TS 202 N 3178213 IV :778 3 I (15 W s R K i I =0 W E |
R AR A5 28 B AR 4 R T (T RS A
2007) . AW IE S 75 O A8 19 0F 88 28 R G 2 30 5
(BERIGSE, 2009; #RZEIESE, 2015), B H AOKER I
WRRG AT RS2 AE 00 . SRR | FERRI AR A R, Tk
N R O P VR EEULEN i I = VR EEoI L3 I 172 7N
LRI Py IR g AR . H AR IR IR G & B R S
rh A B K R 25K SRR K MR IR IE & B AR AR L,
KA, BN 2, B Z2E80RKEREIE4L TH
) 2l A B3 oK & B AR S K B AT RN
(B RIESE, 1995, PMEARSE, 2007; XU &, 2009), H
AK I L RIRAL 5 B2 D K PRI, X — i XS
20 K MR AL (Z8 A J7 55, 2006, Z=5CIH, 1996;
AR, 2013) 0 HAKERIRNG & B KRBT R
e LR KR K BRI RRAE 5 LR i R e A
—3,

3.2 AEXRERHAKREEFULHZR

U 2H R i 8 A e A i AR R B T AR E A 8 Y
VAR, e R B R Ok A T AR AR A s A
BEAYEEEA, BT RA SRR RS, Kei
AEAYME TIRGERE, SERREE, dighx
AW AR . R SRR A BRI IE R NS
HH YA PR RR . BEACH Q00 DMFFE R,
F1 0.2 mg/dm’ ¥ B A FLAE A SR Ak BHG W AR 78 5
RAK R 2 5 0 555 (1999) Wof A 43 5 U T s A i
TEAFFE 20, 48R ThAR 55 FL S A S I D Eb o fef
(R I A o B AR T 24 0 A B s PR R I LA T — 7
B, AEBURE Ak A 7= s TG SRR in 2 = lAs, HLAR
ZAEF A S A4 25 2 0 BRBE 3 e 3, BB
AR o AN ST A AT A 245 P A B S AR A B
AT T B AR | X T B T B A R
K, UABRE AN st g i, HORARE PRUE T A2 B 5 i
A, BRI R 2 A E A, 1 H AR K
BIFYIUERR , DD A0 TR B AR S R R AR S, S
B R R BUK L K i B IR, i /N SO BEIEG T
WA AW, IR/ IN S A O Tk 3ok SR A S i 5 B 30
— 05T .

H AR IR B B i 2 REAS BRI AL T 24, HL
PriEi ey Z 1 ah ik Reas ki 2= Z 1 4hik, 51
SRR BT IR L 2 A 0 A 2R T 2 2 e, RIS I
SR FHT AR R e 8 A O A1 2 R R A 0 4 AR T 2 3%
SO o DRI, AS SRR 2 WS R R 2 B FR
DA AT LA 2 A = oK, X B e v R AR SE T
IR FE 0SS E TR, SR T E R BOR AR iR
2%,

3.3 BEXTBACKERE R BRI 0

IR A KR EFHRE REEAERE T, MUY
i) FCHT 00 A g (I HE 45, 2018) A1 AR KMk (F IH R4,
2018), HXTIRAG A B REIEEEN, Hi2 456 R
JEXT IR B ARG & B RO RCR s i i o b
ARIFFRE, 1 15.0C~32.0CHE R, HAKIFR
BRI IR R W 46 5, 15.0° C ALk 2L
(436.8+124.8) h, 1fij 32.0°C ZH 45 %7 %(228+88.8) h, 1F
15.0°C~29.0°C Y [F A , 67 Ak 28 b 5 7K I 04 - o 1T 22
TR, HIREE T 29.0°CHE, WAL R FIZ AR S
SRSME TR, CAMREY, 7£ 19.0C~31.0C
LN, A2 IF(Exopalaemon carinicauda) it i &
T T 0] e k8 o T A, ELi T 28,0 °C e it 2 i
T SRR BRI R T I, 5% 36.0°C B SR TC AR
BORBTA, 2013) X0l BEH Tl BT+ & S BUR MG
R, MUAL BRSHANE & T XAEE, &
A B, S8, SR OC 1 il A A
KT 5 ()6 PR AR 2 A2 B3R B R ), 2o v ) IR B mT
RS H A R EOLTIREZ B o /KA AR PR IG 38 H 22k 5]
— € PR A AR AL, ARG T H AR M B A7
LB R, 298 637.5°C, 55 URAY 642.4 CHIIT
(A7, 2012), fHim@& T —MUAFEERY 300.0C~
400.0°C (#4714, 2006; ETESE, 1995). N T.EEF
isf o7 N7 R AT L T S A 4 AR I (] ) A
FELRUEIR G IE 5 & B MRS 2 et~ , 25 80R
BE, ARG K B, DA R HE A
T, BEARA T A

£ % X #
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Embryonic Development of Caridina japonica and in vitro
Incubation of Its Fertilized Eggs

CAO Linquan', QIN Zheng', JIANG Yusheng'”, LIU Xin',

LI Xiaodong?, LIN Yuan®’, HUANG Kaitao', LIU Xu®

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian  116023;
2. Research and Development Center, Panjin Guanghe Crab Industrial Company Ltd, Panjin  124200;
3. Liaoning Provincial Aquatic Seeds Management Bureau, Dalian  116015)

Abstract In this study, Caridina japonica eggs at different developmental stages were incubated in
vitro within a self-made incubator. The goal was to provide a reference for research on C. japonica
reproductive biology and crustacean embryo in vitro hatching technology. The results showed that
C. japonica fertilized eggs took about 25 days to hatch into larvae at a water temperature of 25.5°C and
the developmental accumulated temperature reaches about 637.5°C. The embryonic development went
through eight stages: Fertilized eggs, cleavage stage, blastula stage, gastrula stage, embryonized nauplius
stage, embryonized metanauplius stage, embryonized protozoea stage, and embryonized zoea stage. The
embryos at different developmental stages could hatch to zoea larvae and can develop normally. The
maximum in vitro hatching rate was (80.7+2.4)% found in eggs at embryonized zoea stage, which was not
significantly different from that observed in normal ovigerous females (79.1+4.9)%. The minimum in
Vvitro hatching rate was (28.2+2.6)%, found in eggs at cleavage stage, which was significantly lower than
that of normal ovigerous females. Water temperature had a marked effect on embryonic development
using in vitro hatching method. Incubation time gradually decreased with increasing temperature at a
range from 15.0°C to 32.5°C, i.e., where (436.8+124.8) h at 15.0°C, (228.0+88.8) h at 32.5°C. However,
the metamorphosis rate from Z I to ZIl began to decline when water temperature exceeded 29.0°C.

Key words Caridina japonica; Embryonic development; In vitro incubation; Temperature
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