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MAFHREASESEEFSHNEIRAEWER S ENWNA

mOW OKYX® HIg IRE FXH K &

(PEMZEEKEEYHEFR RRKESSEYERBFEALRE RN 430072)

RE KR M A B NA RN FES AR T A F LS B & %550 0 AT % 55 P4
BEEE, RABASERYEFEMNEREREDN N RIS 55 UK 8 Ak 76K B 747 F Bk 18K 8 2%
TTHERR FITEXWISEEMER 5 LR A, S, B Spearman B AR X 7 Bih o Bk LK BF BB &%
SHZ B, BREV,EFREKBHPEREKSERS ERAVEKNESR, TS TEEEKEN
Bl—#f . FEMkiEk B S hERIEKBHRRERRIEKSERS EHFESENER HXE—THUMH. B
KEMBFEMTFEERN SR E TR BREERE KRG R =Lk SN PERTEERSMF

EHEREREEMX,

EXER EKSEAER MTFELEE  FTEREER
B 4 S : 1000-3207(2007)01-0078-05

RESHEE:S41.52 XEAFIABE:A

H B0 7K 48 SR B A B ) 48 2 (Cnidoblast)
2 EJE TRIM Y 1] (Cnidaria) . RIS K
ZHEBEEBED , RKPHFIERL, BREBR
TKIK BE#R R & T 7K 98 24 (Hydrozoa) ¥R 7K 7K £ H (Lim-
nomedusae ) 55 7K £ F} ( Olindiidae)mo EZ45 B HRiE 20
R ETE R KB, Kk R B ek 1K &
J& ( Craspedacusta)m %@ i Lankester'?’ WMIEZE/RE
(Sowerbyi ) 7£ £ 2 = [Tl ( Kew Gardens ) 7K 3 # BT 3R 45
A g ST AT R KB IE K & ( Craspedacusta sower-
byi Lankester, 1880).

Hal , CHREMNKEKSE 1 F, HPREE
ZEA 9B, (B R A KA A — B
$ 0, Dejdar* & BLI 22 H7 vk W R I BE 51 1) 2 4%
Hesl 7 KB4k, T BRI F B AR /N R IRBRIE K
B WD, AP RBEEKE
(C. iseanum )V F iy #b 12 A 88 B £ , /2 Bouillon 0
Boero! 1% H %) & UH 8 B AP, 1959 4 Shieh
Wang! ' iRE T A B AKKE — B C.koui,
Kramp® A N H 3R R HAb, 1 2 R B E K B ) 4
A, WTERBEXERXAWE S KL KE
(C.s.var. kawaii Oka, 1906)") % & #k 7 K &
(C.s.var. kiatingi Gaw and Kung, 1939)11°7 5 M| Bk

Y58 H # :2005-01-18;; #&1T H 1§ : 2006-09-12

EXKE(C. s .subsp. Hangzhouensis He, 1980)[“] N
BR Bk 4L K £ ( €. 5. subsp. Xinyangensis He, 1980)['!
% Bk L K B ( C. chuxiongensis He, Xu & Nie,
2000) "R Jankowskil A EMIEREH B X
BIFREBAEK G, 2R KB KERN R Y5
% o B HeU e 2 MEBK 16K B 51 B B O R, O
‘B BB K & 5 Bk AE K B BTN B AR K B A {5 B
BEAE K 55 F 2R FC Bk AE 7K B Y 2 ol B8 S b 52 1 9 ST
M. RMERRP XAE FHhEKE
(cC. brevinema)[mﬁ Bk AE 7K B ( C.sinensis)[mZE
A LU X S, FHit, MEREREBHRK
BRAE K B 5 2 AR K B P AR K B R4 T Bk 1E
KEEK A RBANECEER AT RBOHTES
EE¥R, HERAX T KGR EE S
] 22 57 JE SRR AR K W) A 4 A R S5 T I RI AR

1 #RMAE

£ 2003 4 3—9 H #ilA], 70 5 72 W I A9 VL% (3
A) &6 A)MEE(o A), BidbdsiE 4 A)M
BUL(6 A), Wit eysm (e A), LA RILR (7 A)*
EBIMALKEE, ARIEF AW EIP AR, b FHE
FEBBTFHSE, AEROERNBE, R 2

EeWH - BSR-BTEBZRERSHAE(EFFR S SX 2002-009) ¥ B
RN EW1968—), B MR TEMBEKEEYEHRE
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P T AR B O 3 R B 22 B8 a9 %k B 203 BT
REMBI KRR ETHELEE, LEHNFER
Hr A Bk 78K B, B I3 8 5 TRk IR K B (AR A ),
AL AT o R R K B, 780 BB B R AR
HEEBIEKE

BB K B RE 4% WAE/R DA E B E
S, A& ERIM B KR OBHE 1mm) , H it
BAREARK (e x @8) . B F AR BEIEK B
ARNERBER, MFEMFEHERBBSESSHE
ARKADER B Z B ER K E R, N E i
BAMEESER BV TRIMFNESERYS
W-MTFEEEMVFEREER ENESERY S
etk AIENERBEGKE FHBTFR,EE
ok BT B b A OF B, B(E B A T
T P EREER AR, a4 8Lk
BHARABELE 1.

&S EIE FH Microsoft Excel #1748 it 74,
R F SPSS #K {4 19 ANOVA #2JF L %% U Fhpk AE 7K £ 4%
EEHRZEMER RS E E; N Spearman F 18
REPRERESFSRZEMMEREME, DK
Bl X, 05 U eFEEEMTEHERE
BN Y BigAT Z4E R4 .

2 & R

RINBRIE KB P EBIEKE e e KB
ATk ENER MFR MTFEEE LER
B VEREEENFYEMBERLE 1, RIKH
KM TFEEENMTVEREEERS, ZEH®
KB HRZ , PAEBIE KB, B F KR
A% M 243 H7 (One-way ANOVA) 8 7R, il F
WM Fi a4 = 404.60 > Foo13.400) = 3.83 >

Foorsaey, FEEBRBEEFEN Fiao = 121.54 >
Fo01(3.400) = 3.83 > Fy.01(3.400) » BD PUFRBE 76 7K B i F
FEEMEEEFEEEN SEYBRRAME. #H—
353k Fl Fisher B & /) B 3 14 22 7% 1% (Least significant
difference method, Fisher LSD)# 1T £ E L i,
GRER, REE KN FEEERESTE
ERRAE KB R BRI KB R FRAE K 8 (p <
0.05.0.001 1 0.001) , BE kLK B s FHE R
NBEETHEMAEKSMEFREKET(p <
0.001), MEWMZMBEREMEEZR(p>0.05),
A—FHE,REMEKENFHEEEERERT
B ESIE KB P K B R E TR ALK B (FF R
p<0.001), EEMI KGN TFHRELEEREST
FRAERETE K B FnE FHEIE K B (p <0.01 1 0.001),
MEEFMRZENEZFBREEEN(p<0.001),

13T Spearman Al 36 R $oK & 10 Bk 78 7K B A
FH MFEET FTEEBAVEBEEESER
Z B AE b, 45 SRR, 3k DU R Ak IE K B B il T 5
MR S50EAE p=0.01 KEFTEFEMX
(R2);BEEHEKENMTFEEESEREEp=
0.05 /KT BFFEAAHRZ I, HAb =F k1L K £ 1Y
MFHREFHS5ERE p=0.01 KFFTEERAMX
(F2) ;UMK FEREEEN SRR
%, AR EBIE KR PPk K B A5 EPEK
BHPEREEEEF S50RZHE p=0.01 KFTREER
HX(E2)., B BEEREKSHFHRES
EE5MFREFRERMXI(r=-0.528,p =
0.000), b =F Bk K B FEREEERS M
FEEEE p=0.01 KFFBEEMX(REE
K r=0.821; PPk IEKRE r =0.618; 5 FHEIE
KB:r=0.336).

£1 OMRSKEKBEE MFE MFELEE FTERNNTETEREEENESE
Tab.1 Mean values for the diameter of umbrella, number of tentacles, density of tentacles, number of statocysts,

and density of statocysts of four Craspedacusta species

- T 7% X 5 fih F 5 FEEE I BB THEERE
Species Number of Diameter of Number of Density of Number of Density of
specimens umbrella tentacles tentacles statocysts statocysts
EEHIEKE 124 10.5£2.6 355.4 £ 56.6 11.3£2.8 144.2£17.1 4.6+1.1
C. sowerbyi 6.2-16.0 209 ~ 498 6.6 -16.9 84 - 187 2.7-6.9
o Bk 1L K 18 67 9.1x3.2 142.1+33.2 5.2+1.2 97.5+23.6 3.60.9
C. sinensis 5.5-18.5 80 - 256 2.7-8.7 61 - 167 1.6-5.8
B ERAEKE 50 15.9+3.0 520.0+ 138.1 10.6+1.4 197.8+39.3 4.1£0.8
C. kiatingi 9.0-22.0 272~ 777 7.0-12.6 123 - 278 29-6.8
EFHAEKE 187 10.1£2.7 150.6 + 33,0 4.9+0.9 86.7 + 25.8 2.8:0.6
C. brevinema 5.0-19.0 83 - 233 3.0-7.3 37-171 1.3-4.8
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£2 EWHHEKGHUMFE MFEEE TERENTERTEESCEHEXE
Tab.2 Correlation between the diameter of umbrella ( Du) and the number of tentacles (Nt), density of tentacles
(Dt), number of statocysts (Ns), and density of statocysts (Ds) for the four Craspedacusta species
fioh T4 Nt ik FEEE Dt BB Ns T HEEEE Ds
T2 Species
r p r p r p r p
C. sowerbyi, Du 0.255"" 0.004 -0.776"" 0.000 0.2557" 0.004 -0.868"" 0.000
C. sinensis, Du 0.636"" 0.000 -0.698"" 0.000 0.434™" 0.000 -0.691"" 0.000
C. kiatingi, Du 0.852°" 0.000 0.312" 0.037 0.461"" 0.001 -0.550"" 0.000
C. brevinema, Du 0.761"" 0.000 -0.583"" 0.000 0.758™" 0.000 -0.135 0.065

TE : r:Spearman B K B Y % "RARTE p=0.05 K FEBFHE ;" »» "RARE p=0.01 KIRFBEMHRE

Note: r: Spearman ranks correlation coefficient; “ * ” indicating correlation is significant at the 0.05 level; “ % * * indicating correlation is significant at the
0.01 level
TESR 12 - T8 S MO B (B 1), P AEsk 8-
KB A SEFREKBORELER, 5 " ¢ Kating:
R KM EEREKBHNRLVESR, FPH h s, a & C. sowerbyi
G 4 T A s YR AR - 0 7 4 E A L I a8 O C. brevinema

(& 2), 4Bk B KB B E 90 i 5 8 F Bh4E K B

C. sinensis

MEkEER, B SRRMEKSORAESE THE 2 ]

EBAEAKR M ES S LR RO ER. b
18+ o C kiatingi % 7
16 : ﬁﬁﬁ & C. sowerbyi = 34

C. brevinema

s B, o
144 ﬁﬁ 24
4 # (. sinensis

afsa
812 % B . En B ° I . . '
g 2 "o, B 0 10 20 30
= a o a4, og
g 10 ﬁﬁ BAAﬁ a”E ool Diameter of umbrella/(mm)
o A O Fy
=y N a8y, I~ £ O
g 3 "fﬁﬁﬁA 8 fiu B2 RESEEAES FEREKE PEgkEKER
e BERE KRS FHREREHHSE
6 - Fig.2  Scatterplots for Craspedacusta sowerbyi, C. kiatingi, C. sinensis
and C. brevinema on the diameter of umbrella and the density of statocysts
44
’ F2 ,BERHREIATLL M T HE L LR 6%
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Fig.1 Scatterplots for Craspedacusta sowerbyi, C. kiatingi, C. sinensis HEX 7. B, A0 R 58 Bk 46 K 80 57 F
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R 2 I AU AR 8 2 A 4L 4 B A EL A M
KL ERBADKE P RER 19 DML KRR
AU E HO— A, B T 4R K 5, Rl B 38 Hi i
P 5 AR Bk ALK B AH O, 8] A9 IX B0 TE T F Bk
ALK B 9 ) 22 FEPEAR B HEAR , A2 A AR R T 4, R 4

and C. brevinema on the diameter of umbrella and the density of tentacles
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ESTABLISHMENT OF TWO NEW MORPHOMETRICAL PARAMETERS OF
CRASPEDACUSTA (LIMNOMEDUSAE: OLINDIDAE) WITH THEIR
APPLICATION IN THE SPECIES VALIDATION

GAO Qian, ZHANG Li-Qiang, YAO Wei-Jian, WANG Gui-Tang, LI Wen-Xiang and NIE Pin
( State Key Laboratory of Freshwater Ecology and Biotechnology , Institute of Hydrobiology , The Chinese Academy of Sciences, Wuhan 430072)

Abstract: There are still arguments on the validity of some Craspedacusta species. In the present study, C. sowerbyi, C. ki-
atingi , C. sinensis and C. brevinema were compared by using the morphometry, including two new morphometrical parameters
established and applied in the species validation, i.e. the density of tentacles and statocysts. The two parameters were calculated
as the number of tentacles, and of statocysts in the medusa divided by the diameter of its umbrella. In addition, the correlation
between pairs of morphological characters for the above four species were analyzed by using the Spearman rank correlation coeffi-
cient. C. brevinema and C. sinensis were similar in many aspects of their morphology and morphometrics; however, C. kiatin-
gt was significantly different from C. sowerbyi, and also from C. sinensis in the two new morphometrical characters. Spearman
correlation test indicated that either the number of tentacles or the number of statocysts was significantly positively correlated with
the diameter of umbrella for the four Craspedacusta species. Significant positive correlations were found between the density of
tentacles and of statocysts for the three species, i.e. C. sowerbyi, C. sinensis and C. brevinema . It is suggested that C.
brevinema is probably a synonym of C. sinensis, and that C. kiatingi is a valid species. However, further study on the rela-
tionships and validity of Craspedacusta species and subspecies described in China, with modern molecular genetic approaches, is

needed before any conclusive decisions can be made.

Key words: Craspedacusta ; Morphometry; Density of tentacles; Density of statocysts
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