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Abstract: In October 2017, some Craspedacustas were discovered in Fuquan County, Guizhou province. In
order to determine its taxonomy, we first observed and measured its morphological structures, and then
amplified and sequenced its 18S rRNA, ITS and COI by PCR and DNA sequencing,, then finally compared its
18S rRNA, ITS and COI gene sequences with other Craspedacustas’ gene sequences in GenBank. The results
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showed that the umbrella diameter, level of tentacles, shape of statocyst and other morphology structures of
Craspedacusta in Fuquan were highly similar to those of Craspedacusta sowerbyi (Table 1 and Table 5); the
18S rRNA and COI sequences of Craspedacusta in Fuquan was highly similar to those of C. sowerbyi
(KY077287.1, MF000493.1), and the similarity rates were 100%, 99% respectively; the ITS sequences of
Craspedacusta in Fuquan was highly similar to that of C. ziguiensis (AY513637.1), and the similarity rate was
99%. The genetic distances of 18s rRNA, ITS, COI gene sequences between Craspedacusta in Fuquan and C.
sowerbyi were 0.001, 0.023, 0.012 respectively (Table 2 - 4). Based on 18s rRNA and COI gene region, the
Neighbor-Joining (NJ) trees showed that Craspedacusta in Fuquan was the same species with C. sowerbyi;
Based on ITS gene region, the NJ trees showed that Craspedacusta in Fuquan was the same species with C.
ziguiensis (Fig. 6 - 8). Taken consideration of all the results of morphological observation and molecular
identification, we determined that the Craspedacusta in Fuquan, Guizhou province was C. sowerbyi. We
discussed some standards of morphological structure index of Craspedacusta, the possibility of using

difference between umbrella diameters as a new classification standard in morphological taxonomy and give
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some opinions on methods for analyzing morphological structure.

Key words: Craspedacusta; Morphological structure; 18S rRNA; ITS; COI

MAEKBE SR B 7200171 (Coelenterata)
KOBE w oK K B H
(Limnomedusae) “5/KBEEL (Olindiidae)  #k
1£/k £1)&@ (Craspedacusta), &7 FIEEH K
e —, CRLEMIR FAEET 5.5 LER
ZHERHNE (TR 2005). HAT, AL
DN INIRRAE K BEA RO 9 3, BIOE 1) 2 IR
Bkt KB (C. sowerbyi). H A K BkIEK B
(C. iseanum) I [E 1) 4Rk LK BE (C.
sinensis) (i X 2005, FF% 2009). H
EE N ALK BE i) iz B R, ©FE 19
ANMEL L KRB HAEKEE, Harcigit
BEAE/KBEEI 12 A (AN BeAE/KEE (5
& 2013). BRATFESR N A AL B CF XK
2004). SIPHTATEAEH CRIEHSE 2011 S5
MR BRI KEE, WAL KB W5 1R
5T .

B H BT BRI K BRI 2R S, 5SS
(2006 a,b) N ABRIEKEEA 3 Fir, B E R
IR AE KB H AR A7 Ak A6 7K RE AN o ] fr o
ERIE K AREE (2005) 575K 5 (2009)
IWHBRAEK B 11 A, RRFESE (2002) A5
12 B, HAoR 2 Hk ALK BERR DL B

( Hydrozoa )

%o HTHAEKEES AT 2, S HbR ANk 22
FROK, Rl KIS R I Bk AR K BRI 2 —
NEER, BT AR G B BRAS F M
M, SRR, B, Aty 40—tk
FrA, TIRe R AR R AR 4
PE. MEREZE . HEIREIREIESE, SECEE L
(AN 7 1 o

b 7> FHARKIKRE, E9K DNA J75
SR O N T A o S T AR,
Kt 22 1) 2725 ) FH 25 R A SR T FE kA K
BB 0T . MRS RS (20100, #H X
BAE (2006a) ZAEFREE (2014), BHILSE
(2016) FJF] 18S rRNA. ITS. COI & A B
T AR BRAC K BESEAT T 0 50 55

AR SIG K FH I 58 A SR R AE K BRI 18S
rRNA. ITS. COI £/ F Bk % ik S
SRICBRIE K BE 43 2K 167 . 18S rRNA K JEiE
H, BER SRS, R EE,
REFR Ot 2 1M B, AE AR ID X 1) 1TS X,
HFARSZ R A B R TR, DR 2
R, BERBHRRR R, REREBCNFEE
AR TR (R RS 2010, BHIZ 5
2016). Zebifkgifita s C AMERIIE 1 2L A
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(COD )2 RYN e F i b o 4 TR i ik
AL B, A2 #0 2R S5 /K P2 B ) 4y b R AT
{RAERRAE K BE 7345 %€ J7 T A 18S A1 ITS
Rz, BRI AR S5 R H 27 6 0 2 18S
rRNA. ITS. COI =ANF41 X 5 % 52 SR Bk
TE/K BRI 3 Ay, S R R, =8k
e B 7 % RS B .

2017 4 10 HrpA), fESTMAEHE R el
fir 18 K P A #F oAk 4 (E107°1424" ~
107°45'35", N26°32'28" ~27°02'23") — ¥ p
R T BIRRAEAKEE, IE /N 9 m x4 m, KGR
16~17 C, pH 6.5, KIEFIERGE, RIFH
%t ( Ctenopharyngodon idellus ) . ffl ff1
(Cyprinuscarpio). W& | iZ ik {E7K B 2
AILERFE, F3E47 T 18S rRNA. ITS. COI
=L PR A E , U@ TR A WS 53
5 TE B E AR SR T A AT RRAE K BRI AR 2R

1 MRETT%

1.1 HRRERREF

BeAE/KBET 2017 45 10 H R AJELE SEHA
R B LT TE RSP S AR — I, 7R
WP MEE LRI, HRH 9 BAE K BEAS
PRTBN 10% 17 B BV [ 7 R A7, LA S B
BUREMEE . TEILI RIS PR RR A 7K B: 25 B T
HEEHL )G, FRGEMS R T HA T
IKCEERTE D, - 20 CIRAF% M, Tk
1T %7€
1.2 FEEFERREMESE

BENLERIE H AN NF351 55 R ik
KB E IR OREA . BUBRAE K BTG A RE
MIEERES T AL 1 ml SRR E, 7
TGRS T, WEIE RPN AE K BRI 1l
TR, EEMTF. MFLEE AT 25
PEILARAHEF 7, DL TE RN, Bita
TEAREER o

FE AR E T3 L, W1 ~ 3
WiEK, WIUT 78 Sk te K BEAA, I I
SRR ALK BERAR 360° [ H R RSB A=A, 1k

FARFFAR &S R B KL, AR5 SZE R A
RREATRAR. DR SRS, HARR
F) 0.1 mm. PABKAE/KBER DY 2% T i Ak A 4 Ab
SRV AL Aoy Aszs Ay W% F Rk T
Z A i 9 534U KBy Bay By By,
WY 55 FIEAARBRAE K BRI P 2542 Ay - Ags
Az - Ay I By -By. B3-By (K1),

B1 SEUEREE

Fig.1 Schematic diagram of umbrella diameter

1.3 SFEEFE

B O TE K CRERAZ 10 JBkAEK
B, FIFHBEERIE SR 20 DNA fhiil 7 &
CRilgA T A TR $2H DNA, $2HU
DNA BT 1.5ml ELEH - 20 CHRA-FEH

J14 18S rRNA ¥ PCR 513t 4 . %51
SEAEIY A, HRYE Medlin 25 (1988) ¥ it#I5]
MIFHIE K, A, 5-AAC CTG GTT GAT CCT
GCC AGT-3', A, 5-TGA TCC TTC TGC AGG
TTC ACC TAC-3', ¥ 38 F Bt Ko 1 800 bp /A2
Ho 52 ~4 X NEIY B, MPERE R (20100
(RRIF 9 P BT 1 3 X BRI R, )
N5 Bas 519 Bys 514 B, By 5-AAC CTG
GTT GAT CCT GCC AGT-3', B, 5'-CGT CAC
AAA TCC TAC GCA CAC-3'; 5|4 By, 5'-GTA
ATT CCA GCT CCA ATA GCG-3', By, 5'-CCC
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ATA GAA TCA AGA AAG GGC-3'; 3% B, 5'-
TTA TAT ACG ACC TCG TTG GCA CC-3', B,
5-TGA TCC TTC TGC AGG TTC ACC
TAC-3', ¥ BKEAN 700 bp iih, =BUF
Finl @ R E R PR — BKEA R
1800 bp HIFHI B 519 A 55|49 B &fnT
M FHAE K BEE 18S IRNA A 4> T %58

18S rRNA [ PCR J W47 344 F A4 A
25 ul, BEIEEEFI/K 8 ul, Taq MasterMix
(TaKaRa Bio %)) 13 ul, ER#ESIY& 1l
(20 ug/L), HBEH DNA 2 ul GG 80 pg/L).
1% A ) PCR ¥ 382644 94 "CAZ1H% 5 min;
94 C 30s, 52 C 60s, 72 ‘C 120s, 35
PE¥R: ‘a1 72 CHLEM 10 min. 514 B,.
By B I PCR ¥ #2444 y: 94 "CA21% 3 min;
94 C 30s, 54 C 60s, 72 C 60s, 35 M
W g T 72 CLEM 10 min,

ITS ] PCR #4519 1 %, WAEELFH
(2012) WItHIGIMTFHIE R, 38 BB
N 750 bp 47, ITS; 5'-GTC GTA ACA AGG
TTT CCG TAG G-3', ITS, 5-GGT AGT CTT
GCC TGA TCT GAG G-3', ITS fJ PCR N~
WK R SRR 50 ul, EHEFE FK 36.5 ul,
10 x Ex Taq buffer 5 ul, dNTP Mix 4 pl, Ex Taq
fifF 0.5 pl (LA L PCR AHIEHI A T TaKaRa
Bio A7), ETFumgI#% 1 ul (20 pg/L),
B DNA 2 pl G 100 pg/L). ITS 5141 PCR
P HEKAT: 94 "CAME3 min; 94 C 40's,
66 ‘C 45s, 72 'C 60 s, 35 MEH: e T
72 CEfH 10 min.

COI 1) PCR #3454 1 %, KM COI i@
HEIY CTF 2012), 8 BN 750 bp
JiAi, COI, 5-TCA ACC ACC CAC AAA GAC
ATT GGC AC-3', COI, 5'-TAG ACT TCT GGG
TGG CCA AAG AAT CA-3'. COI ] PCR J %
Pk R EERCN 50 W, B EE T K
36.5 ul, 10 x Ex Taq buffer 5 ul, dNTP Mix 4 ul,
Ex Taq i 0.5 pl, EFom5I % 1 ul (20 pg/L),
P DNA 2 pl R 100 pg/L). COI 5141

PCR ¥ 144k H: 94 CAPE 5 min; 94 C
40s, 45 'C 45s, 72 °C 30s, 35 MEH; &
J& T 72 CZEff 10 min.

18S rRNA.ITS.COI [#] PCR /*#%: H 1.2%
(1B FE B B A FEL ARSI ] 11 2% 5 16 1 iR
TAYTREA R BT DNA XU, SHE
45 B ] SeqMan. Bio Edit 2570 #7 # 433047 %
K7 5 Hf 8, 35 GenBank YW IBETE/K
R 18S rRNA. ITS. COI & K ¥ 51347 HH 18
PEXTEL, F MEGAG6 2 #4555 e 1 [R] 1)
FHXT B AL ER S, JEREEARHE (neighbor joining,
ND B FREM, REM %5 KBS EH
Bootstrap 1 000 {XfEFMGE (EAF B B E i
BN 100, BAK 0, &3 R EUE S,
BEEBE.

2 R

2.1 AERBIRTE KB E BT S HRHIE

211 SRR BRAEKBES AR N m) B
7 B i P L TN 1 NS 1 7 R P
DRI SRR AL, B N g N A
— BT, FRONZRAR . A SR IR K B I 2 5
TEREFY (159 +0.47) mm. 4ARULSHIT,
G, LA SR Eriknt, #i%
AWK RTE, SR T, SR S v
(%1, E2a.

212 #&E, OF MWENIOKEE, HEY
BHT NP, 20K, 54 MERR
PRI, B KBS NAS RN A B 22
S K E 4 B BBIAEOTIE, I,
CREEEGEHRR O E, DR PN (45+
0.5) mm. HkAEAKEH & 5 i ¥ g ik
AN, 358 4 BEALN 212 05 2k i 12 2
ML (F 1, B 2b. ).

2.1.3 fF. RILTHE R KR
JAEE T, =%, HHLAME 260 ~ 453
], KHA—, WEBHENMIPELA 2 mm
PRI BEA, fil T2 69 AR, EAREHIR X 40t =
LfdF, BREIEM 4 REMMTFI, Hpfh
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®1 BELHRHEWESER (n=55)

Table 1 Morphological index measurement results

£E 14 Structures 255 Results £E 14 Structures 25 3 Results
P4t Ar-As (mm) 11.94 % 1.45 3 2 B TRAHE B 7 2% LI, S
Umbrella diameter A-A, Shape and arrangement of Papillate, annular arrangement
nematocyst warts
P12 As-Ay (mm) 1198+ 1.49 F g 4R, WK
Umbrella diameter A3-Ay4 Main tentacles Four, obviously longer
442 By-B, (mm) 12.92+1.49 RRESIZAN B
Umbrella diameter B,-B; Shape of statocyst Tube shape
=12 B3-B4 (mm) 12.98 + 1.52 T TR [ B 7
Umbrella diameter B;-By Shape of statolith Spherical shape

fil T 2R 3

Levels of tentacles

ZEFEE (mm)
Width of velum

1.59+0.47

i FHH D 260 ~ 453 ESHBRIEAR B B € =MER. NFIR. REE
Number of tentacles Shape and color of gonad Triangular cysts, small cysts, light green
F425EZ (mm) 45£05
Width of mouth
FAL. IR IBEAE K BT 0 =4, Hos 260 ~

AT 1 o) 22 B (R T AR AN HE 51 7 20
— IIINE N AE K BB BT A 4 RRRAE, 48
SRIIBRAE K BER) 22 e 2L TR, FRIRHES,
SN ERGE, S5KEHAR G fl
2R FRVFZ R 23, Re I 22 R B e
FRIE BN, anfe d, Mol T R Rk AE K BE
i adaE (K1, H2d~g.
214 “PEE. FiA EES5MTFMA
BV, NWAEEA, & PEaSE. Pk
TEAR AR AR K B — AN B B[ A 2 SRR,
SR IR AE K BRI P i 3 R AR, P AT A SR
BRAL (& 2h).
2.1.5 JHALEE  HALEEGL T AR g, 2
I, eV E o B BURR R,
YRR, FERIMINL, S5 MHEH
B (E 20,
2.1.6 FEREIBIEAKBRESIERSE FE
HIBRAEIK BERAA 354480 (12.46 +1.58) mm,
DAL AL - Aps As - Ag 3l (11.94+1.45) mm
A (11.98 + 1.49) mm, 2B, -B,. B;- B,
8 (12.92 +1.49) mm 1 (12.98 + 1.52) mm;
4% By - By Bs - By A48 A - Ays A -
Ay K2 1 mm.

453, Ho 3@k AT HAd ik, St 4
M. S5 EFY (159 + 047) mm, 5
3.1 mm, &F | mm; HEF) (4.5+0.5) mm,
B9 5.2 mm, &% 3.8 mm. AR 44, B
g, NZATEIRFVNRIR GR D,
2.2 RIRIBIEKE G FEE
2.2.1 PCR ¥R xfoe 48 R pkiE K
BE1) 18S rRNA 74 X #E4T PCR 34, F=¥14
12%BE IR SRR FBVK, 510 A IR 3] 1 %K
FE24 1800 bp a4 B4, 514 Bas Bys
B, B S RK A 750 bp A4 H K4
(K 3), FIH SeqMan. Bio Edit 7 #r i E AT
BER P AP, 5190 Bas By B 143
E 3 2T HIPHES E]—2 1 800 bp L4 H
FIF=4. 5190 A ¥ 313 2 ER T 5 5519 B
PIABIMEEFI—8, BAEFA .
X B P AR SR I REAE K BE ITS A1 COL 7571
X AT PCR #3, =M% 1.2%5 IRpE R s
W, ARl 1 ZKEZN 750 bp A 700 bp
MErY (E4, 5.
2.2.2 FEBEHIBEIEKTE 18S rRNA. ITS. COI
X EF MW7 s & 7 3R 1548 SR Ak
167K £F 18S rRNA. ITS. COI J#:FE 541, FIH
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B2 RIS WEES
Fig.2 Morphological structure of Craspedacusta in Fuquan

a. G b, MEMOJE; o WE PR LAIAMFIEY (FERE: d ZZ0F, 1. 2. 3 Bhlfn—. 2. Z9MF; e MitF
AT £ LRI g MTROIONZH RIS R, b PETESE, L OEIE GRFk AL,

a. Velum; b. Manubrium and lip; c. Rotifers and other zooplankton in manubrium (direction of arrow); d. Three level tentacles, 1, 2, 3 refer to first,
second, third tentacles respectively; e. The tentacles are catching zooplankton; f. Nematocyst warts; g. Trapping and anaesthetized rotifers by

stinging; h. Balance organs; i. Digestive cavity (direction of arrow).

NCBI H /] Blast, 5 GenBank 1 CAMIEKEE 2 T 100%; 1TS H[H 7515 O R1RR A BRAE K BE
18S rRNA. ITS. COI 3K #5147 % 5 Lt [ ITS FE 741 (AY513637.1) AR N 99%,
XFo ARSREIBRAE KBS AR RBKIEK B SR IREKIE/KEE (FI423631.1. FJ423623.1,

18S rRNA JE[HT4 (AF358057.1) MfLLEE  FI423626.1) MUETE 92%LL 5 COI Z[H
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<—2 000 bp s
<—1 000 bp

<750 bp — s —

B3 HWREIPEIEKEE 18S rRNA X PCR ¥4 R
Fig.3 PCR amplification results of 18S rRNA of
Craspedacusta in Fuquan
M. DL2000 DNA > Eh5ifE;s A, 514 A 91 Hi ) 18S rRNA T

5l; Bav Bps Be. 914 Bas Byo BoHHEHIH 18S rRNA J7 5.
M. DL2000 DNA marker; A. Amplified sequence of 18S rRNA by

primer A; B,, By, B.. Amplified sequences of 18S rRNA by primer B,,

By, Be.

2000 bp —> # e

i ——
750 bp—> M (R

b

B4 FEREIBRIEAR ITS X PCR Y4 R
Fig. 4 PCR amplification results of ITS of
Craspedacusta in Fuquan
M. DL2000 DNA 4 F&brifE; 1TS. @Kk ALK EE 1ITS X5

M. DL2000 DNA marker; ITS. ITS sequence of Craspedacusta in

Fuquan.

A5 B R Rk e K B Ccol 7 %)
(MF000493.1) AHALEN 99%. 256 58 5
SR R IR AL K B R 2R IRk A 7K B«

3T 18S rRNA J741, ARRMRIEKELS
2 Gk I8 K B 0 38t 45 BE AR FETE 0.001 ~
0.004 ], H7EEE KM R R KE

s RRMPEIEKE COIX PCR Fi45 R
Fig. 5 PCR amplification results of COI of
Craspedacusta in Fuquan
M. DL2000 DNA 73 F-f4riE; COL 82 MBkAEK BE COT X 51

M. DL2000 DNA marker; COI. COI sequence of Craspedacusta in

Fuquan.

(KY077287.1. AF358057.1) FIFFHRBIINE
FCHEAE /K BE (FI897538.1) AL 54V K 0.001,
L ke K BB AR FE A 0.012 (R 2).
ARG IR, R IIAIE KBS £
RILHZR KB KBE (KY077287.1) BAN—FX

(E6).

FETITS J¥41, HRREBAEKEE ITS 741
X 58 EBkAE K BEREAL BRSO 0.010, 57
R 2 IRk AR /K BEI A% BE BS JREFFE 0.023 ~
0.025 2 [a], S53EEmkitKEE (C. kiatingi) 15
FERRES N 0.025, ST 2275 KPS BBk AL K
(C. xinyangensis) BEFEE 4 0.109, S
HERRTE K BRI A% FE B REFAE 0.243 ~ 0.244

(£ 3), WEEIERIRE, 1Rk K BT
ITS X345 8 A pkfE K BEAN 2R FCBkFE /K BEist
FERR BRI . A0H: R G s AR SR Bk
KBS REARAE K BER A — 3 (B 7).

5T COL P41, &R IRk ALK BE COl 751
AN [ M X 2R BBk A6 7K B 35t 4% IR B8 4R 5 AE
0.012 ~ 0.243 2 Ja], Hrb 555K IH) 2R Ik
1E/KEE (MF000493.1) LR B it (£ 4),
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2 ET 18S rRNA XEF N R X ALK BN R IL
Table 2 Genetic distances between different regions of Craspedacusta based on 18S rRNA

PyFi Species 1 2 3 4 5 6 7 8 9 10 11 12

—_

FRIVBRAEKEE (2D
C. sowerbyi in America KY077287.1

2 RIHKIEAKEE CPBD 0.002
C. sowerbyi in Pingyang FJ897538.1 ’
3 RICHHEAR GEED 0002 0,000

C. sowerbyi in America AF358057.1

EAMI ¥ SUNE 39
C. sowerbyi in Hengxi FJ897542.1

5 RIRBAEKEE (D
C. sowerbyi in Xiangshan FJ897543.1

6 RINBAEKEE CT 3D
C. sowerbyi in Nibong FJ897541.1

7 RIRBEIEKEE (BUMD
C. sowerbyi in Hangzhou FJ897539.1

8 RINHRIEKEE GRED
C. sowerbyi in Yongkang FJ897537.1

9 RIRBRIEAKEE (RUD
C. sowerbyi in Xiangshan FJ897540.1

10 RICHETEAEE CBHLLD
C. sowerbyi in Yangshan DQ086156.1

11 HAERkfEKRE (EED
C. sinensisin America EU247815.1

12 F&RHIBkIE /K B Craspedacusta in Fuquan  0.001  0.001  0.001 0.002 0.002 0.002 0.002 0.002 0.004 0.002 0.012

~

0.003  0.001 0.001

0.003 0.001 0.001 0.002

0.003 0.001 0.001 0.002 0.002

0.003 0.001 0.001 0.002 0.002 0.002

0.003 0.001 0.001 0.002 0.002 0.002 0.002

0.004 0.002 0.002 0.004 0.004 0.004 0.004 0.004

0.002 0.001 0.001 0.002 0.002 0.002 0.002 0.002 0.003

0.013 0.012 0.012 0.013 0.013 0.013 0.013 0.013 0.015 0.013

REHEIEKEE (£10) C. sowerbyi in Xiangshan FI897540.1

- REMAEKE: (B ) C. sowerbyi in Yangshan DQ086156.1

REMAEKRE (AKBE) C. sowerbyi in Yongkang FJ897537.1

02— REBIEAE (M) C. sowerbyi in Hangzhou FI897539.1
RIEMIEKEE (7B ) C. sowerbyi in Nibong FI897541.1
REBAEAKEE (1) C sowerbyi in Xiangshan FJ1897543.1
REBEIEKR: (R ) C. sowerbyi in Hengxi FI897542.1

RIEEHIEKEE (SEFH) C. sowerbyi in Pingyang F1897538.1

RIEHAEAS: (£E) C sowerbyi in American AF358057.1

REBIEKEE (£E ) C. sowerbyi in American KY077287.1

61 ' @ #EIRMBIEKEE: Craspedacustas in Fuquan
FRAERKAEK R (36E ) C. sinensis in American EU247815.1

61

0.001

B ARR5HAMMXBIEKEK 18S rRNA X RGER B
Fig. 6 Phylogenetic tree between Craspedacusta in Fuquan and other areas’
18S rRNA based on neighbor-joining method
AR SRR &3 HE N Bootstrap 1000 45 H4r 3L BASBE: b RZIEER R BL IR RS

The rhombus is the sample in Fuquan; Each data in branch given by Bootstrap 1 000 which means branch credibility; The staff gauge reticle

represents the genetic distance.
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£33 ETITS XEEF LA F M X ALK B B AL BE B
Table 3 Genetic distances between different regions of Craspedacusta based on ITS

YyFH Species 1 2 3 4 5 6 7 8 9 10

1 BEHETEAREE (BRI

C. Ziguiensisin Zigui AY513637.1
2 RIKHAEKEE (EED 0,020

C. sowerbyi in Germany FJ423631.1 ’
3 R (EED

C. sowerbyi in German FJ423623.1 0.022 0.002
4 FEEMAEKEE (=E1lD

C. kiatingi in Yuntaishan AY513619.1 0-022 0002 0.000
5 FEMAEKEE (BRI

C. kiatingi in Huyu AY513616.1 0-022 00020000 0.000
6 REMIEAKEE (FEED

C. sowerbyi in German FI423626.1 0.022  0.002 0.000 0.000  0.000
7 EBABRAEAKEE ()

C. xinyangensisin Anji AYS13635.1 0.107 0.106 0.107 0.107 0.107  0.107
8 HIERkAEAKEE ()

C. sinensisin Chongging AY730678.1 0.237 0231 0230 0230 0230 0230 0240
9 HHAERKIEKEE (IR

C. SnensiSin Xisngwd AY730677.1 0238 0233 0231 0231 0231 0231 0241 0.003
10 #E 5Bk ALK B Craspedacustain Fuquan  0.010  0.023  0.025  0.025  0.025 0.025 0.109 0.243  0.244

FEMAEKEE (BB ) C. kiatingi in Huyu AY513616.1
96| RCHkIEAKR: ( ) C. sowerbyi in Germany FJ423626.1
98['| gsebkikskat (Z41U) C kiatingi in Yuntaishan AY513619.1
100 RIEBEKEE (FEE ) C. sowerbyi in Germany FJ423623.1

—wl

REBIEKE: (F2E ) C. sowerbyi in Germany FJ423631.1

FRABKAEAKEE (FBIT ) C. ziguiensis in Zigui AY513637.1
@ 1F R HIBEIE K Craspedacustas in Fuquan
{SPABRAEKTE (&5 ) C. xinyangensis in Anji AY513635.1

100 [ HRAERkIEKBE (FEEK ) C. sinensis in ChongqingAY730678.1

0.05

B7 mREHAMMX KRR ITS K RGR B

- s AERRAEKRE (53R ) C. sinensis in Xiangxi AY730677.1

Fig. 7 Phylogenetic tree between Craspedacusta in Fuquan and

other areas’ ITS based on neighbor-joining method

HIAR B IR %3 EHUE A Bootstrap 1000 45 43 3L BAFEE: br RZIBERRBALIEE .

The rhombus is the sample in Fuquan; Each data in branch given by Bootstrap 1 000 which means branch credibility; The staff gauge reticle

represents the genetic distance.

HAESZERGHAW R ERN 3,

Bootstrap 1 000 25 H )53 3 BAFFEN 100CE] 8).

23 YRhEEER

AR AR K B AR iy R
LHEGE. CPETHE. AETRMEARME, 5O

BRI 11 ANFIBE KR SREM L (R
5), MIEAZE FAIWrE R IskIE K B TR IR
BEAE/KBE . X S ¥ 18S rRNA. ITS. COI
J¥%1Y GenBank b EVAH HIBKIEK BT A4 4
TR, AR MIEEAE K B FKF EJEFRIC
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R4 ET COI XEFELINA R X BETEK B K8 % BE 5
Table 4 Genetic distances between different regions of Craspedacusta based on COI

42 Species
1 RIRHAEAKEE (1) C. sowerbyi in Switzerland MF000493.1

2 EIRMAEKEE (2D C. sowerbyi in America LN901194.1 0.244

3 ZEMIEKEE (BIdL) C. sowerbyi in Hubei IN593332.1 0233 0.024

4 RIHKAEAKEE CGEKFD C. sowerbyi in Italy MH230079.1 0249  0.003  0.027

5 RICHIEAKEE (F ) C. sowerbyi in Greece KP231217.1 0238  0.021  0.009 0.024

6 RINBKIE/KEE (B F)) C. sowerbyi in Chile LLO1 MF177101.1 0.244  0.000 0.024 0.003  0.021

7 AR IBIE K EE Craspedacusta in Fuquan 0.012 0243 0233 0248 0238  0.243

42| REHIEKEE (3£E ) C. sowerbyi in America LN901194.1
499‘— RICHAEAKS: (BAF) C. sowerbyi in Italy MH230079.1

REMIEAKEE (BH]) C. sowerbyi in Chile LLO1 MF177101.1

{ REHkIEKE: (L) C sowerbyi in Hubei IN593332.1
64

REBIEKEE (F) C. sowerbyi in Greece KP231217.1
— REBAEAE: (Fit) C sowerbyi in Switzerland MF000493.1

1001 — @ FERAOPIEK R Craspedacustas in Fuquan

0.02

B8 AEREHAMXBIEK B COl KRRGR BN

Fig. 8 Phylogenetic tree between Craspedacusta in Fuquan and other areas’

COI based on neighbor-joining method

SERAR AR IRFE S %30 REE 4 Bootstrap 1000 45 M ST E S bR %I R R BHL B S5

The rhombus is the sample in Fuquan; Each data in branch given by Bootstrap 1 000 which means branch credibility; The staff gauge reticle

represents the genetic distance.

PRIk BE, B 50 TR RS,
i 8 5t PN AR SR FOBRAE AR BEAE R 43 28K 1R
Rk e 7K B

3 g

3.1 BRIEKBRESEEE

3.0 BRIEK BT REHE R R Ak
KBTS 3 2, 5 CARE IR A6 K BECRI
PRI 2005) AR, 15 Ho AR I A CBRAE
KEF (6 20D, TPAERIEKER (4 20, BAMKIE
KEF (40 JASIES 20100 AW EHIZER,
{H 5 T Wk A8 7K BF filh T 43 8 I 5 H 56 o v 4
€, 2 BRSO Bk AE K B 2 3 KR A R ik
PRI K BER LA T, I AT H 2 /B
S U5 fil B o

BRAE/K BHi 4%, AR B il
BARZEAR K, A S D NI KBRS B
ALK BEI G K BHA I FHCh 8, A
WEN 16, HREFELZM CRAHESE 2002). &
SIS R I B MR K BE AR 2 mm,  Fofil
FH69, HEARDMHIHER 3 HfbhTF, FHfk
FHZ HAe, MFHMZLE—R, 5IRE,
Z W E AR AR, R A LS
T ARSI SR KB — . = =T
PRk, DAHARESSTE il T HEOX — RS S 46 b5 b
SR A A 45 e G B o RIS T AR S
PR L2 BEPE . PHTRE. SPATA TR 1R W
3.1.2 AFEFEEENFREZF RIS
W WK B E N e tain e —, BT
ZEHFTRA, T 0P KR g, (2
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ST T HAF A B <42 2 (A 2 T Re A N L
RPN EARE, B ANTHE . R S8 A X
KEMIEKEHE AR T TR, KBHAS
12 By - Boy By - By bi42 Ay - Ay Aj -
As KL 1 mm, FHHBEHAMBOC N A— K EE
ML RRIBRF A X — R IRIRATH R
3T SRR IR EE, IR HAhhX
(RIRAE K BERE b BB 88 FH R A0 B 20 b, BRI IX
— RIS R AE AR E K B S % L X 51
FREGET AR, 7 A R EEFIAS R Fh Bk K
BERIGAIE .
3.2 HRIEKER S F 8

VP2 228 AL R (JR5 2009, JH8)
B 2010032 K LA 2 % 58 715 5y 52 /K B
BE K/ MERE. AR R, S8
R IR E S E RIS, AT
IR HNEOK, Mg R 1 IE [ N BkAE KBRS
KREIBIRELIIE DL, PR RSk B2 (1) 38 P R
AR > FHASR S e ke KB AR sk
5o KA 18S rRNA J7 41, #HLK5E (2006a)
RERSE (20100 St T4 i e
IKEE, BRibz Ak, iR#E41% (20160 iEH ITS
X571, BIERHRL (2014) iE LKA COI
F v B B % 8 I Bk ALK BRI R

FET 18S rRNA X AR b b, 48
SR ALK B B 5 55 [ R L) 2% IRk A K BESR
N—3, BHASCEFERIK, A6l Xnlf
& BT AR R I X — B A6 K BEF IR Ak T8 %
SR Y, bR, (5 B D,
5 A R X R ) 2R BBk AR 7K BE 22 1] 1) 3344
A7 5 PR ELRCBOR , AT S B0 B s N R —
B4y XM BE B ERATHR Ik TE K B
COI X 45T el , GenBank 7 R 6 24K
BEAE/K BRI COL [P A5 B, %A A sk
JKEE COL 741, BBk IE /K BEJEE COL [X st
fEFAE BIEARRFEE . EFHAT ITS K75
XTECET, PRR ITS AL R, M EmR G R
B, WATREEEER, ATUMRRERIN
FRAEKBE S REABRAE K BE . R IKBRAEKBE, R

LR AR K BE (1 )38 PE B #AE ZE AN iz, ARACLEE
1, 5 18S rRNA 5 COI AR HEAL B 45 A
A, A ITS XA B 586 ARk e K
REFEN—SC, RILE TS X 43145 5 45 F ok DA
AR SR IR AL 7K RE 21 R 2 R — Fh Bk fE 7K BE,
{HZE S 18S IRNA 5 COI 7 T %@ 45 51, fbss
A A B AR SR I BRAE K BERE S N &R IRBKAEIK B
FEREAT P HIX EE 2 Arint, 40 18S rRNA A ITS,
BATFARCH TS E R 5 HELE M IS, H
W AE BT BRAE K BRI 258 N, EREik
BL2Fy TR FBRITSHE ST, N2
FHRICTK IR S i R 23 AL, SG el {3 B
7] i 5 Bk ALK BEIX — 2 5 AL P (1) B R )7 1)

==

ERERNAZ, Rk BE: 2 DK e
WIS N B, AREIIEMIE K B R S
TH AL AR B T 8 U (Rotifer) . A AR
(Cladocera) 183 (Copepods) ZEVFIiFA4
Y, WAL BEE R R B B B R T A
TUHE R, FUILIES TR ALK B 7 25 2 i
TR . EE SRR, R
I DNA B A& T /K B H A A= 0
I DNA AFR5m . BRI KBHA N 99%4R
JeKsy, 7EHET DNA U, BREKD LR
AR Z AR 1%, B UTE K BER 2746
JE 7 2 10 NLAERIRE AT DNA IEEEL, DA
PRERESS IR B DNA, X — S7E4RF5 5%
(2012). IRHEL14% (2016) [SEIG R A 32 1,
R HIRA 7 K10 RS KEERE 4
I NDA.
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