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EAESREIN. (FEBDNA
KBS ETE

1 2wl 8 1 1,2%
Feed sEH RO KFE
1 (g R 5K SRR S E R S0 =, ILARE & 266003)
2 (F Sl PERN S SHARE K280 %, el Ry 5 e hid IR s =, IARE S 266072)

FEE: T MM S E 201545710 H T & 065 1L 75 1L e A M A SR AR T A8 A 00 28 6 s D S o 53 S
HIEEE . (e, ASIS RN SRAEH 5 M IS 55 W) 41 & #5(Cynogl ossus joyneri ) FHK W21 5 (C. lighti) i 8 fa A
KRB, S ZRARCOLEE R R 434, DA [E] LU 2R 2 5 i 38003 A 1) 6 Fh 5 65 )& £ S IR COLEE R P #1 b ot T
TIEHEREMOY. ARSI aHT, UHINA S E R AR R AT, Far) SRRt SE TR, B
DS R BN AUNRBRIEEEDN, B420.68-0.87 mm (0.73 + 0.03 mm, n = 50), JUREEAE . SLigE
W, ONREIRREIR, ORI BRI AR R AIE, ER6-154S, E4%0.04-0.10 mm (0.07 + 0.01 mm, n = 50), [, K
A=, ZALT I iE Rk 5 AR — M, BEG R A A o A, AT f2 5% e IR 48 S A IR A7 i 72
PR B FE A AT S AR AE AN AR 4K R G fr R AT £ 28 0 0 o B RARRAE . IR T A R R R 6 R AR
(Cynoglossus sp.)-5 5 M 41 1 5 FH K Wy 21 5 fig 1R 38 A% B B8 B v il — S8 KOPIBH A% B 29°50.006-0.009; JEW) — 28
fi5(C. abbreviatus)5 4 B 15 5 (C. purpureomaculatus)si &k >< R i, PE K2PHAL I 510 M0.002. DL 8L 2% fif
(Zebrias zebra) A RBFM RN R GK B W IR, 1250 65 8 A 5 5 W 405 A1) 20 5 85 DL W) = 2
A5 P B B RN — 3, HAFRE RN —3 . LA TEARHEMCOLER L 45 3R, 8 2% 5 85 E f 0l . 7o
PRI S

KA HE; FMRa; SRIREEY; CoL )

I dentification of Cynoglossus joyneri eggs and larvae by DNA barcoding
and mor phological method
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Abstract: This study was designed to accurately identify Cynoglossus eggs and larvae (Cynoglossus sp.), and
to accumulate base data for further study on the taxonomy and early identification of Cynoglossus fishes.
Cynoglossus sp. samples were collected in Qingshan Bay, Qingdao, between May and October 2015. Three
eggs, 3 larvae and a total of 5 individuals from 2 species (C. joyneri and C. lighti) in the Jiaozhou Bay area
were barcoded using COI, sequenced, and compared with 6 Cynoglossus species found in the Shandong
Peninsula and recorded in GenBank. Under a light microscope, the egg had a circular shape and floated
within a wider perivitelline space; eggs ranged in diameter from 0.68 to 0.87 mm with a mean diameter of
0.73£0.03 mm; eggs had a single layer membrane and were smooth and transparent; the oil globules were
located opposite the yolk sac, ranged from 6 to 15 in number, and diameter ranged from 0.04 to 0.10 mm
(mean diameter: 0.07+0.01 mm); there were obvious characteristics including the 2 dorsal fin rays and pig-
mentation and body length changes in the period of metamorphosis for larvae identification. Results of
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RETH: ERERREIE (31572227, 41676153); 75 SRl SRR B 5 9086 % LR B18T TH21951 H (2015ASKI01)
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genetic analysis showed that the average K2P distances pairwise-species in Cynoglossus sp., C. joyneri and
C.lighti ranged from 0.006 to 0.009, and was 0.002 for C. abbreviatus and C. purpureomaculatus. The two
groups were placed in two different clades with the support of a high bootstrap value and had a close genetic
relationship, separately. The neighbor-joining (NJ) phylogenetic trees were constructed for COI gene se-
quences of 8 species using MEGA 6.0, and Zebrias zebra was included as an outgroup. The above analysis

and results showed that the Cynoglossus sp. is C. joyneri.

K ey wor ds: Cynoglossus; synonym; ichthyoplankton; COI; identification

& 1 J& (Cynoglossus) .25 N vz A T R IE T
WK R AR, HHaE, R Bl A
55 ) 111 S A R ZL 5 883(C. joyneri). KWIZL 65
(C. lighti)~ % A % 5 (C. robustus). 75 {4  fi5(C.
gracilis) 2 ¥ 15 i (C. semilaevis) . %8 B & 5 (C.
pur pureomacul atus) F1 %2 W = 2§ % fi5; (C. abbrevia-
tus)7 b, ¥ B A B L5 E O A iR R 2R,
1997; {5t JLAIE A, 2002). T 65 )8 M 2 AE
A — ¥ X VB BT S, Iz 8 50 R 45 A R A
BA e HAHAL I, 45 55 8 £ R VR A 4 o 21
e —E WA BAR 0 [ 223 O 5 58
BRI T 25, BEMBEELRGEKE R
FITHANAFAE — % FOVREL AN il (3 BB A £ R,
1995; Carpenter & Niem, 2001). 18224F, HamitonXl|
gy 1o E AR, (HEEAE B AT R A W R I, AR
oA AR 2 2% 2 S e AL 2220, AR 238 X
B E T FIATAE, Sl e e)E | oL
J& (Icania) . . fL & i J& (Trulla) . — £k & 5 J&@
(Dollfusichthys). XUk & i & (Arelia).  — 28 5 i &
(Areliscus) Al 1) 1% 5 J& (Cynoglossoides)( 117 %8 |~ 4%,
2013). Menon (1977)\ N EA F 23 bR FEA 2 & 2K
FERIAREPEVEIR, TFER-G N 2 1a] 5 2ORN 5% Fy R 1 55
AR TE SRR AR IX 28 8 & I 0 158 1) 6 1> Fh 4
Z= S B R (1995) FE 7 K X B Jg 4 1 R
i) NN A1 v ik & 3 7 1= X (1] [ IS £
iy ) A RN SR T W& Y A N K il L1 i 2
A& £ 57 M AL FE B K /NA — (Carpenter & Niem,
2001; THZET 4%, 2013). Menon (1977)7E X 1 fif) & 1
KA F A 70 b Z 5638 KW 20 i 5 0 W) 21
EE A R Fh 44, 1Ak 22 A 3 8 AE I 2k 1) i
FOAR R 5 F AW 7 15 UE B T W R (R A,
2008; M5 4%, 2010a; Sharina & Kartavtsev, 2010;
KL, 2014), HIEESRER—3 L5 . Yagi
Z5(2009)7E X6 K W) 41 5 fil A1 4 W) = 2% o 5 1) - AR

WA, it 5 Minami (1983) T V41 5 5
T TEASFFAE RIS b, RN AL S A K 4%
B RZ e NIRRT AR F A R 4 o FERIWIZ0 T i
YO AT IT T, MRS (1983) GuiE(2009)
FIHHME A (2015) 48 8 43 06 F B A R AR AT T
o HER— RS RHEAR A AN R ot 8 R ) 4
Mgy N W 21 T 51 2 1) R 90 R AR AL % (R o« I 4R
K, M DNAZKIEALE R(DNA barcoding)fE i 28 %
ST N, O R 0 2T R A 1 A
5 AN FRTAE B S5 0 B2 i 1 7T BB (Hebert et al, 2003;
Ward et al, 2005; AR, 2007; JE3E K, 2015).

Hebert55(2003) % 54 th | DNAZKIEI M2,
A AR DNA A 48 M 2 25 C AU AL Bl 3 — &
(CODE: [ Re e 1E N A BRI IR 55 . BT COl
B R A 3 O R SRR, T S CE AR 43 i R
FRRE /K SF 22 A i 43 21 7 T2 A (Ball et al,
2005) . £ f 05T N J7 T, Ward5£(2005)2K F COI
FE R Zh X 43 7 R R G B X FR 207 Fh i K £ 25,
HEEGRARERALE, #—BRIF T COIEK
TEf S R N AT AT M B A 2 R COLE
DRITE R g LR f s, A fa bl RISk
U5 T RV 388 A 465 R IT 7 Hp 389 AR B e R (.
HHEESE, 2009; WIS 45, 2010b; BRUKEESE, 2015);
FIFHCOIE N, 1R ZE25(2015)F1JH 35 £25(2015) %)
WsE R T %/ fiE(Sllago japonica) 501 E ] i
A R EI S

AE LL20157-10 H T35 508 11 F 1L
FIF W LR B SRR, IKIETESRHIENID S 2
N 15 & (Cynoglossus) ¥ £ B . AT N BfF 780 2,
HHT T RRIADNA COLE [ 581 (Al s, H5
L R ek o0 A7 1 o i £ S IR R B AT LR, S5
ZFP A GE . AT TR R, 0 % R A

© e (2015) MWNEFRE ) WA, AFREATESSIII. Wit
g3, hE#REREE, B
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FEFhg, i — 5 HTDNASK LA AR AE 5 i &
FM A E A R, DU v 5 £ 2R LA
RE MRS E R R GTRL, ROy N, 7
B AR VDRE A DNA R B LA %

1 #MR57%

11 HmRESLETE

fOp. A7 T20154E7-10 A RET 5 B
 1175(36.1152°-36.1696° N, 120.6887°—120.7165°
E) I A AR G, 2 IR E O T AR
(R AN RS AT [ 5K o e e B e A A = A
w5 ] bR A R R T 2, 2007) M8 AR KTAL %
WEAEYHER (MK 1.45 m, PIIERAE0.5 m, P IETAR
0.2 m*)HEATHE BIRAE o 4 W4T T S5 R ) 20 1 £
AR T 5 I VS I 5 e MR v SR . T A
FEART S50 = T WA AE D 0 e, e 4R S
(hEZMEY EEEMEER, 1995). (L%
28 (F A RA R ZR, 1997) 1 ¢ H A FE g &)
(Nakabo, 2000) X %6 1) £1 5 5 A1 W 21 15 (1)
WFFCAE AT b o EE AU LR T SR AE L
by U2 (Rl 5 % (scales between upper and middle
lateral line). 1£& /4% /5 (body length/body depth,
BL/BD). 3k¥:/3k & (head length/head depth, HL/HD)
&, LR KL H 534 .
B AL AL 2L 70% £ % 52 4%
12 KWHE
121 &P, {F&DNAREL

DNA BRI Chelex 1004 I (Bio-Rad Lab-
oratories, US) (Walsh et al, 1991), H ‘K J5Hdd
H,ORCHi|6% Chelex 4 i, FIFHWRE # MON, AFfhH]
95% L FEWRAT Yedd N B0, FEFH G 2 2244 B
FEBEA, MA25 uL 6% Chelex#fig 0.5 L (A
K (20 mg/mL, 1E% TAFKES0-100 pg/mL), HE
TN B JBLE R 71850 B 2% b, 1 G5 B B ks () i
Ao BLETIN60CKI /K3 h, 0.5 h5&z)—
W, (F IRV )R JE85°C /KR 10 min, 250, HX L
B, 20CHRMAFESH. HTRAERRE, ity
AEES-10 0N AT TDNASREL, B3
G AT 523 FEARR &S, HEiE R TR
207, fFHI5E.
122 M f&DNAZEY

S (5T 5 S FR ) (Sambrook et al, 1989)

[y A A, —20°C IR A7 £ o b il B AL i
I2-3RFEA.
1.2.3 PCR&Mf

HTH 38 COL B 15190 (Hebert et al, 200
3): F1: 5-TCAACCAACCACAAAGACATTGGC-
AC-3'; R1: 5-TAGACTTCTGGGTGGCCAAAGAA
TCA-3',

PCRX MNAK % A25 uL: 0.15 pL Tag DNAEK &
fitg, 2.5 uL ANTP (2 mM), 2 uL 10 x Taq buffer(&
Mg®h), IER 5% 1 pL (2 mM), DNABHR1 pL, J&
Rdd HoOfM 2 o JR B 55492 95 C AL S min; 94°C
AF1E45 s, 52°CIB k30 s, 72°CZEH 1 min, 35MEHF;
72°CZE{H10 min. HY2.5 pL PCRY ™ HEF=H3E171.5 %
B AR R KA (U = 5 Viem), XF7FGIN R
(RIPCRI= I A4 s = 33EAT Al R 41 B 1) 5
124 &I, (FEREEFFE

{8 FHNikon SMZ 100055 2.l Bi ot (1 51 L A1 £

wEfahr. Ilustrator CS6FH%: . TEAS MM 48 br B 45
YIEYUE . TEARFNE AR, OB B T, 50 A
BR, DRBEOEAS, WMERRIR. BEMER, MRS,
BRI AT, AT BRI B R AR AT B (1) &6
B UPEIEHEFE. RS M. VL BRI
1.3 #HEaE

gE & AW 78 S MMGenBank FP T #8111 AR 3 4y
A1 ) 6 i & £ 28 (78 A 5 5 COLFP 4145 J2) 1Y
COI A Y5 F5 1), 4= &R A% F LaserGene K 11 A1, H 11
SeqmanfliMegalign AT HH . LLxt, FEHICAA
THRLIE. FHMEGA 6.0 HrFh P AR 8] 42 5 A7 £
. IZME BAL S MERARSE, ok iy
T} 2% ti5 & (Zebrias) iy SU ok R(Z. zebra) [ COLEE 771
RANEE, THEEME RS, WENIRGEKEW .

2 #R

21 BMLOERSE. KL ESHEFSHHE

H R ) 0 7 185 55 K ) £ 5 A R ol e 2
REAEAR AL, AT TELR & 20 A AR R SCHR A7 Kk
PIRR B AR IS 27 0 SRR BEAT AL TN 70 2R (3R 1) o 3
SRUL B SCHR B R 70 SRR b (K B AR BB AT AR — 5
Z5, BB AR E S b T2 e e %
TRMZE, mAKARSRENTEE. AhA
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BIF 2 R B A i 288 S e/ 3k v FRVEL 0 AT T BRBBOR,
FARENE AT 8 X 4 L P A 2 . WOAR AT 9 2 2 DA
) 28 % 1 i SR A A v (LA R 43 R A4,
S R/ v A B A b 3 SRk B Ak BB Y Bl 1)
T, B S b ok R A 1213 R/ R
B34 4.0/ A WD L0 i, b rp ) 28 ik ) %
B10-11. K AREHIE4.2-5.00 A KW 405 5.
2.2 ZHiIRDNA COIE B F545E

AT ILIRF 6N T 5 JE A S G EOE . 3EW)
A £21) 013 R 6 W 41 i % 2 2 K ) 41+ i S £ A
RBICOLEERE 7 B, I B BEZ14650 bpo X4
i 7T BT 114~ COLEE A /5 %1 F11 74> GenBank H T 25
(1) 7 fig Bk f1 2R COL R 5 7 51 347 S R FNHE T 0 7,
TRE AT, 1921282 KE 572 bpHIor i H IR

WFHN(ER2). BT FE A1 JEA e N B 2K o
T 43 A 8 Fh 252846 COLIE A 5 41), SL46 11
IR FA 1974, BRI N34.4%. Hb—1{5
B8, H1.4%; fiZ(s B4 1894, 5
33.0%. F+COLEEF 7 H AP A% T P BI85 73 73 h
25.6% (A)s 31.3% (T). 26.5% (C). 16.6% (G), “F
BIATE BB E T GCE E(56.9% vs. 43.1%). Xf T
T FCRI28 N COLEE N BT &, B 1565 167 i GC
TERERTEWEFHE2MEIL. T. C. AL G
TELL 24 3R P & B ZE AR, %007 1m
A8t FH A 2 A W S 1) s [ 12 (23) . % COLRE AT B
[ GC 2B 40.8-48.4%(F4), Hrh %L 1451
PAMGCE R E S, H2EN FHGCH RAELR
TH 5, 158 3% S 107 55 I GC 2 B AR 4k Y5 [l B K

F 1 BIMEXREPEMLFHNKYLTHNESFHREICRER

Table I Comparative counts and distribution of Cynoglossus joyneri and C. lighti in different records
TEASRHIE WML C. joyneri K4 &g C.lighti
A FIE ] :
Nforphol ogical characters Li & Wang, Zhou & Cheng, Nakabo, Li & Wang, Zhou & Cheng, Nakabo,
1995 1997 2000 1995 1997 2000
b v 2 i e 6
Scales between upper and 12-13 11-12 / 10-11 10-11 /
middle lateral line
#%K:/A% Body length/body depth 3.6-4.4 3.8-4.0 34-4.1 3.8-4.5 42-5.0 3.8-4.5
Sk&/3k @ Head length/head depth <1 / / >1 / /

%*2 #m5co EEFIIER

Table 2 Information of Cynoglossus samples and COI gene sequences

%i"5 Number 2 Species

7 %54%"5 Sequence numbers

JFFIKIR Sources of sequences

1 iR JEFE AL Cynoglossus sp. egg.l—egg.3; lar.1-lar.3
2 WL E S C. joyneri joy.1-joy.5

3 KW Ets C. lighti lig.1-ligd

4 ek E i C. robustus rob.1-rob.3

5 KI5 E 5 C. semilaevis sem.l-sem.3

6 LPLE R C. purpureomaculatus pur.1-pur.3

7 KW =215 C. abbreviatus abb.1

8 WYLk Zebrias zebra zeb.1-zeb.3

AHFFE This study

AHFHE(1-3); JQ738430.1; KF979127.1
AHF5E(1-2); DQ116752.1; HQ711865.1
KT718591.1; HM180552.1; HM180553.1
JN242742.1; N242743.1; IN242744.1
DQ116749.1; JQ738570.1; JQ738571.1
DQ116750.1

JQ738566.1; 1Q738567.1; JQ738568.1

*3 COlI £FES F5h EWE TS TR (%)

Table 3 Average nucleotide frequencies (%) of COI partial sequence of eight species

e ISPk EALEEE S R T 5 2 LT BT 5 3 AT

Base Total The first position of codon The second position of codon The third position of codon
T 313 18.0 43.8 32.1

C 26.5 24.5 28.1 27.1

A 25.6 27.4 14.5 34.8

G 16.6 30.1 13.6 6.0

A+T 56.9 454 58.3 66.9

G+C 43.1 54.6 41.7 33.1




%8 JARERS S ML E MO0, 700 DNA KA RIE &S 5w 851

F4 8WEE COl EREBETFMSEAGC RE

Table 4 The GC content of COI partial sequence for eight species in all codon positions

Fhk N s P15 GC F & Average GC content (%)

Species Samplesize 4 unfir i 5 1R 52 Ry 3 B
Total positions The first position The second position The third position

1 F 5@ Cynoglossus sp. 6 42.9 57.2 42 29.5

2 FW)LLE i C. joyneri 5 43 56.9 42 29.9

3 KWL E it C.lighti 4 43 57.3 42 29.9

4 PEiA g C. robustus 3 42.5 533 42 31.9

5 I C. semilaevis 3 40.8 52.4 42 28.2

6 LY E 45 C. purpureomaculatus 3 43.1 52.3 42 349

7 BV =245 C. abbreviatus 1 42.9 51.8 42 34.9

8 MWLM Zebrias zebra 3 48.4 53.9 42.5 49.0

(28.2-49.0%), IX J2& H 1% %500 -0 o5 FL A 1R 538 14 1)
FEt e 1) ) 7R SN 2% B I 1) Bk
LA MR I EL ORI, o & A i 5 R AL
fisy . KWDLL 85K T HIGC A B ML, B
VR W) = 2% & il e 9 AH I o
23 ThiE RMARIREER

KHMEGA 6.0, 2% TKimura 2-parameterfb:’f
TR 8 Tl #2248 (1) o [ R A S84 BE B8 (25) 8
86%% F b B384 FR 55 K F-0.100, 1 A Py 384 BE 55 44
/NT0.0100 T34, 8Tk 2 ) Fr ] 1 4% R B ~F- 3 ME N
0.198, Fft Py A [\ A 4[] 388 % B 25 ~F 3 15 790.004,
T ) 18 4 P 5 DR ot oA A B 9 1) 49.5 %, BAATIRK
BRI R 22 5 o Y SU SRt 5 1 i S E SR SE 00 R i
I, X5 & Fh R T 50 A A — 2. TR iR
F 5, T A R ) 40 R K 40 5 1
B34 BE B ek, 100,240, 5 W) = 25 5 5 A1 45 B
T, R R S RN ) 40 i R K 41 8 2 )
HIB AL B AR/, 2 311280.002410.006-0.009, 41K

#®5 8SHMERRTEIREEEMMAEEESR

TR A AL D HIKC(Z92.0%) . BB TR S
HI IR COT2E PR P S A% R R L 45 SR —
24 BEABARFERF SN

LT S0k B9 SRS, A COLSE A 81, 2k
TROPIZEF IR B AL ENT R G K B W (). 8
ARISILIONS 3L, Horb, IR R (RN £,

IRFN 2R
FEW) L E SR A W 205 B T SR O — 3, SRR

W) =2 H 8RN —3, HR3MMER R N—
X, MIMIRAE T 7R COIIE K 5 41 4% R AN st 4% iR
BRI IS R, R ESEE N S LS
figy . KWL E 65 7] e )& T [/ — 44, 1 GenBank 1
)58 B o R W) — 2 g mT Be N R P R 44 o
25 &b, FaESFEER

AT 5 B SR B 1 o G JE A i 2 BON AL T AR
KE RN, DECOF . O E ERE
VDN, H4%£0.68-0.87 mm (0.73 + 0.03 mm, n = 50);
YRR ER R, R, RIOGHE AN, TR, oY
JABREOR, PR IE; WEke-151, K/

Table 5 Genetic distance pairwise-species and within-species of eight species

FhiE] Pairwise-species 1 2 3 4 5 6 7 8

1 85 EFEM Cynoglossus sp. 0.009

2 FWLLE S C. joyneri 0.009 0.008

3 KWL E sy C.lighti 0.008 0.006 0.004

4 FEAR T C. robustus 0.236 0.240 0.240 0.002

54 s C. semilaevis 0.189 0.192 0.190 0.208 0.000

6 LI EfF C. purpureomaculatus 0.181 0.182 0.181 0.200 0.113 0.000

7 M) =4k & i C. abbreviatus 0.182 0.185 0.184 0.203 0.116 0.002 n/c

8 WA Zebrias zebra 0.245 0.245 0.244 0.277 0.278 0.302 0.304 0.002

n/c FRA 2. n/c means unclassified.
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-joy.3
Ljoy.5
- lig.2
- lig.3
- lig.4
54 {jOYJ
joy.2
rlar.2
76 egg.1
Legg.3
100| || joy.4
Llig.1
lar.1
87lregg.2
lar.3 70 rob.1
100 [L rob.2
Lrob.3
62 sem.1
100 sem.2
97 sem.3
pur.1
100 | pur.2
pur.3
abb.1
|-zeb.2
100 zeb.1
zeb.3

0.02

Bl ETFK2PFHLEHMERZMENIFLA. T7R58
#(5 711,000: bootstrap B R Ak 3 32 #%5 % (R B F K F50%
HHIE). BPFIIHESER2.
Fig. 1 Neighbor-joining tree constructed using the K2P model
for COI gene sequences of eight species. The numbers indicate
the percentages of bootstrap values (>50%) supporting each
node from 1,000 replicates. The Sequence numbers are the same to
Table 2.
A—, H1£0.04-0.10 mm (0.07 £ 0.01 mm, n = 50),
[T, 20T 0 2 b 5 IR AR AR B — ), BEA 2R
L0 AT 73 B A

Kl 2a 7 IR G 90 3 2 1/2 15 1R f2.B0, tE
I GP R LR M, AR SE TR R, GO s FE L
172, FEARHT ST R B, Wy B3 Bl fh 2 B U IR
i A, REBONEE, 5 ME, 16 BT
By, £k KT B RA A I, i) S
Ui BT P ALK, i ) O 00 S SRR 2, R e A T
Hol, AR HILRERVOE; RS T5 T B R
WrgE, A1, HAREEG WA s ULy
25-27xF; AR SE BOERURES, HESITINEE, &
FOTEEG AURARIK 5 2 R &0 LA W Eg g, H.
CUMHEM,; RO R RORER R, FEE P,
T AR A . IHERECE TR .

Kb~ NHIEAT 2, 7841.07-1.21 mm (1.14
+ 0.03 mm, n = 30), GPEEEEL T RTE, HKI120.64-
0.74 mm (0.66 £ 0.02 mm, n = 30), %4£0.51-0.58 mm

2 EEBE#S(Cynoglossus sp.) & 50 K 4F & BIZ 7S 454
(Q)FERESRONEE 12, (b)#IWFF&, K4 1.16 mm; (c)/FHIfF
&, K 6.21 mm.

Fig. 2 Morphological characters of egg and larva of Cynoglo-
Ssus sp. (a) Embryo ring 1/2 epiboly; (b) 1.16 mm BL newly
hatched larva; (c) 6.21 mm BL post-metamorphosis larva.

(0.54 £ 0.02 mm, n = 30), 1. WA JH4biE CAHIE, W)
o, A AR R IR A UTE, HA DB,
TERX Ji I e R S 68 D 3, P TR S A . IR
fs AT A IR ER, A BRECE A BT b, LY 435
RS EEEEUE . AHE, BERENME 2/
SR, A Va2 S, R LA E £ .

BI2cHTn G AT, HARK6.21 mm, 4
1.67 mm, M jw, K AMER3.7265, DR LA,
A, 1124032 mm, b, A EE B, B0
wmEJIR TN E. Mk ABROR, AIRCE
FRUE A ERE . B9 + 395, M AKimAr T 55901
RTT, MR AR S8 O Rk, B A AR T B )
g 2%, KN1.83 mm, 8. RS G5 EE 2% O AL,
NG REPEEE IR IEAEWE 2 . BARIE 2 2IEP0R,
SR &)y 5 R B RIS A, AR R E R
Fl— ) B R AR o

3 it

31 fIIDNARREIKZRIIADNA COIEHERELE
RERXBE D MHHERE

BT FA R A R R % 2 R
FE &, 18 AL G IDNA S B RIS 46 757, Wniy/ &
{}5i%(Sambrook et al, 1989). WiFkESE, Hi Tk
KRB AR IR G K E B B AL ) R A B R
W ELHR B PR o, 45 A 45 7 2090 R S B B £ B
FEal TR IDNA . AW 7K F 2 E BFK-Chelex 1007%
FIHAREL T FLA%N0.68—0.87 mmE W) £ i 1 5 )
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DNA. M4, FJFChelex 10032HUDNA )3 4L
GTET R R, BAW KANEA. AREES
MBSO Z R ERE, WA B TR T A2 X
153, ARAE T AV EIDNAR SRR, Nt —
P GUDNA I FEIAE, 0 a] i se N T HkA Ek 2
B £ 51 BRI

DNA Z T A o] DL T2 i 45 5, 1 H
AT PLIRIG S M R G5 B RS, 2014). A
TF TS T 5 F B L AT B i FT R o o 5 A
K COLE R Fr 71| 73 22 W (1) 5 f2. O L A7
At 5 4 W A4 i ALK W 4 R T R R T R — R,
R ) 1. o i AN W 21 A7 A () b e 44 1 T B o
X545 (2013)H] FH i i COTEE PR T 9 b i i}
HRRGRE IV R, SRR EiGS
LW 21 5 P e A7 AE (R T e 44 B Ao (2) 58 2R o 6
HEW) =& E S AR M R AR, SRS
(2008)F FHAZBEARITSUF 41 I 7 i 5 R — 8. (H%
JE 3| GenBank H t 5 i 1 R COLF F1UME B 35K H [
— kA&, FA LAEFHE T SRS S E RN
RE, Bz RO — P uE . MRy &
(2010a) 2k #i 14168 RNAFICYt bsr FAricH A
WEFRIRE S Fr Rid g, H Bl X EH 88 0385
FHAL I B AR S S 45 R, 5 Menon (1977)%T
eSS TS A — 8, B aE i 5K
T REAFAE R 4 . AW T RIS H T R,
Af 8 R R AR R COLSE (Rl 3E— 2D AIE S5 T COLJE [Hl F
FRUTN A W, Ui BH BT 2R A DNA [ A2 E P,
G, AT A8RN R R PR COTSRE R 81 ][] i o2 P - 21
KR GR AR5 7R 28, 2015),
32 ERE&I. TaMMELE

L 2R > B 3 23 AT 1) o i R SR ) R 3 R
AL B TR, BIBRTE, ORAEIE BRI, PR
SREE O IRGE I, IRZAS, BRI E R MEF R,
2000; JiHistEE, 2004), 454 AT AT RS A0
FEMTEASRHE, B0 A% o 50 S5 8 T i J& A
o TARYEIA SCRRAROE, 5 i5E R A0S g B
A 2 RN A V) — 2 R 1) £ O B4R Y
(5391°50.76-0.90 mm. 0.85-0.90 mm, 1.18-1.31 mm.
1.02-1.12 mm). JHEKREAETEH(5771°50.04-0.06 mm.
0.05-0.08 mm. 0.04-0.11 mm. 0.07-0.10 mm)F1jH
R HIN6-301 5-151 97-1254>. 30-50
AVERHIE S PR R R 2 [0 IR e WA, H&F

R B — e R W E S, 50k gk
FE UL BT ASFRAE S 1% 0 5P %5 52 AR 1K (B 4R 3K
&, 1983; Jikfint M2 E 6, 2000; Ji% 555, 2004).
BHEEA T HRBESES S TR L, AR
FS2 81 G T Je8 o A8 P A 531

AT FLiE IS COE K 7 A A 1 BT R4 1) 1 fig
JEFES AN, X L A O RIAT 0 R T A RRAE AT
T VRN . WFTTRIL, %A B RE S I B A
BRANECIIWS /N T4 2R 355 (1983) A I 48 W 415 53 1)
W90 45 B (99 420.76-0.90 mm, JHIER6-301), Wk
PR A 2D FT BE 5 ACHIE TR SR 2 B 5L K H B B
OO, AN EAA IR/ NMEN T R SR A EAR. A
Py RS I B3 55 R AR R R (B 555, 2016), {HAR
ANBEHERR DA 9T VR AR T A o i £ B ) AT R
PECT S 504, 2004), BARJE A Rrdt— DR 5T 54k,
ENGI G AR R = TR S PR SToR NN - IS
T N R A ) = 2 R4 B 146 IR 4
8, TZRHIE RS AR AT P A 0 ) DS BRARAR

Yaji %5 (2009) 7 % K Wy 41 fif B 40 2F 35 s AT AL
i, JE T S5Minami (1983)2¢ T4 M) 41 & {1 fa 7 4
FRAEMIRT LG, WA AT f R B A% A e i K 21 i
BRI E GRS, Bk ging BaR
oA, B R AR R R R . (H
AR TR I, Ab-T R A R A7 3 F2 1) o 5 8 AT £
K3 Bl 5 45 3645 (1983) R i W 21 5 i O T 9 485
AFABL, 389328 /N F-Minami i i 0 56 ) 41 5 47 8 F 4k
Ko AFHIBARHEIT [, AT F0 658 A7 4k
Ja i EL A ) B R A, BES Yaji 5 (2009) 4R 3E (1)
KW L0 BT S ARAL, tH5 8 28 3 (1983) S5 IE 1
W) 21 A1 £ 4348 LT Ab H AR BB €4 K M ik
—3%, H = AT A T SRR IR TR
FEAAHE] o AN Minami (1983 )HF 58 H 45 W) 41
W AT I R 4 i L B RS B (R AE R,
HE WD, AR 57 AR EREOKE . HEE
HEERERA R, I H IR A5 R ATt R K B
AR K I o T YajiZs (2009) SR 45 K W 415 iR 4T
FE A RFAE S 60 W 21 65 0 SCRR EE o, R4
o i AR R W) 21 SR R S S TR R ) 5 e T A R
Mo ARIEAT I A HHE, 454 COLEE [ 7 41l 43 Mt &5
R, BEHEAFRNE AR R EIS58 .
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