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Tab.I The codes of the wild crucian and some goldfish varieties

B ] L e EA/A ] TLEAR
The wild Golden Grass Red wen Red dragoneye Red-head
crucian crucian goldfish goldfish goldfish oval goldfish
5 1 2 3 4 5 6
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) AT 17 MRS SR RIS, BT I BE B M BRECBE 2,
1.4 ZEPHHFNGH  ZH SAS Gt KA HAT 6 AR (& 20 MMEK) ] 17 MEREE
WRBES B S, i — R RSB AR EROEFRTE, ATTSFHMLES
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KEMEd, =p=17.df,=N+N,—p—1=22(AKH,N. N7 F|H A B W HK
HMER) . HAET C2 = ISIKHAAFI T, FRE®{ERGAIMEE (S df, = 17,df, = 22
mf,2.03 < F,,, < 222,275 < F,,, <3.12).
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2R3 BRINEHER
Tab.3 The distances between every two clusters

RELR il -3 e
101 AfIC 0.168581 (AC)
109 (AC)HIB 0.242396 (ABC)
113 (ABOHMID 0.302508 (ABCD)
117 MAHIE 0.635711 (EM)
118 (ABCD)HI (EM) 1.018244 (ABCDEM)
119 (ABCDEM)#IF 1.523249 (ABCDEFM)

T4 REERMNAEAXPBERE

Tab4 The deficiency of the classification according to the main varieties.

3 A B C D E F M
BAR 15 19 19 16 15 20 16
b 1 2 3 4 5 6 —
xERH |
e MEB i3 12 12 10 15 20 —
o 3 14 12 23 — — 1345
WE G ¢
" MEX 2 16 16 24 — — 5245
FELMPEEE 86.7% 63.2% 63.2% 62.5% 100% 100% —

23 EHHBIM KWK 6ANHME 20 M EMBERIE. 317 MERERFEHTE

¥ BRIE AT, ARSI ARRE LL 0.1500 1E N BE MK RIME. B4 58 HE

i BB # EFIR 20/120=0.16667. EEEILHATT 154, HIBRT 3 MR (HER 6.7 70 8),
®S R HFIBIBREO AR TR

Tab.5 The characters removed by Stepwise selection

HRIEIR F {8 Prob>F % Z. {H(Tolerance)
6 1.218 0.3065 0.0445
7 1.543 0.1833 0.0445
8 0.899 0.4850 0.0415

o EHHIRE D HERIER

Tab.6 The important characters entered by Stepwise selection

EELR R IR FE Prob>F
1 3 1319.826 0.0001
2 1 46.954 0.0001
3 9 84.027 0.0001
4 14 50.390 0.0001
5 5 28.466 0.0001
6 4 19.206 0.0001
7 13 11.158 0.0001
8 15 5.389 0.0002
9 11 5.880 0.0001

10 10 4.448 0.0010
11 2 5.566 0.0001
12 16 3.656 0.0044
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3.507 0.0058
1.998 0.0853
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HAE 14 MERBAIAER SRR SR EZER, BEEREMTER (5 6).
FI = UK ) 51 o8 A & 5 R E] AT 2 S HOR $E AR B9 38 BB B0t (Cross—validation) 43
M. B RE R F S EE R R BN
Di(®) = (x— x (x),)" cov'(x) (x— ;c(x)J) + Injcov(x))|

MEE xMEABRT M j WEBERRY.
Pr(jlx) — e%).su} 5] / z e—o.soi(.r) ]
k

IR AL 7.
#7 HTERAEROENER (KA EH)

Tab.7 Cross—validation Summary using Quadratic Discriminant Function

HR{E\E\A
e\ RJ% 1 2 3 4 5 6 & it
B RN (%)
1 18 0 1 1 0 0 20
90.00 0.00 5.00 5.00 0.00 0.00 100.00
2 0 20 0 0 0 0 20
0.00 100.00 0.00 0.00 0.00 0.00 100.00
3 2 0 17 1 0 0 20
10.00 0.00 85.00 5.00 0.00 0.00 100.00
4 0 0 0 20 0 0 20
0.00 0.00 0.00 100.00 0.00 0.00 100.00
5 0 0 0 3 17 0 20
0.00 0.00 0.00 15.00 85.00 0.00 100.00
6 0 0 0 0 0 20 20
0.00 0.00 0.00 0.00 0.00  100.00 100.00
At 20 20 18 25 17 20 120
% 16.67 16.67 15.00 20.83 14.17 16.67 100.00

AR 14 N EBERIEIRHATRE, 5F 6 R I3 ER R % 85% B L,

24 REHMERIERDERMATRESN X B LB OHRER 6 % T
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Fig.1 The result of cluster analysis for the varieties
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RHEK SAMMESBUBHEBRER, LELREFET N, TRELREAKNEAM 1
MER$ER. FRMHEMRAXRLE 1.

25 FESH A6 MEMIL 120 MARRERE R 17 MR\ HIT T EM T, K
ARAER M EREAMMERTLEER ™, HAR 16 MERIFEER W, EMNBERHE T Lid
HHWREEFRN LI (R 8). LEAMEL A B B ELS N S A 119.

£8 FHESIEAR
Tab.8 The results of variance analysis

AR 1 2 3 4 5 6 7 8 9
F 59.65 3.43 1319.83  264.40 177.96 1.93 9.36 4.44 43.63
Prob>F _ 0.0001 0.0064 0.0001 0.0001 0.0001 0.0945 0.001 0.0010 0.0001
AR 10 11 12 13 14 15 16 17
F 26.45 36.37 29.63 12.92 78.09 13.25 2.70 5.46
Prob>F  0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0243 0.0002
3 itig

30 AXHERAREESLTEN, FKEERBEHNEAES LK Z WEEIREHE. £
ExylafmearkkESL S HARYREY. RAXEWHME 17 MERREE 1959
FERMEEE AR RAUA RS ITEAREFESERSITRERER. 17 MRSy
ZAHT (3R 8) R A X B R (MR 6 BRS1) JL 4R 2 B B F 8 5 K 3847, (B 5 BB Z
HBSTHBRT 6.7.8 ZHREW, TURAHRA 14 MEREWTR, B0 BTHR34M
SRS 6(AKBA)RFENTHE, REZLS AT EZ45 M RA BN T HAK M
MaREmREE, XBREANEE B ENERLIEL.

32 &SEmEFEMARATR, UF 1000 REHFE, MGEEHTBUZK, R EY#H
b EEREM T HAWEEIER. AHROFAHSISIRE BEganga, Uke
AERMRAERREE ), B, TiAvEACHLHBHERRMN SR, AHFIEEK
b FEXHEA XK/ b, AT R BB FRE ffpat, SRR EEE &, ke 5 4
HEWR, T RAESRH 1 (FE@A)M 2(&E) M ELES, EMRHER 14.13. 2,121 1.
ARGt E, ERREERNEIERRAR, BAMMHERN, SAERFENEERE.
AXBRAEHITRRLEN (B 1)RFABEKER 6 N EROHRBIRHEER.

33 AFESMIAREHR (R ORE, MEHN 17 MERBHFEHR RS R KA HER
AR R IR, BEELENMEM RS HR. BT MEZHEEXZFRN, TAERE
REBEEWE, ZHHNFIHRRESTHIXNTEN. SABREEMSHTEFIERH(BE
50% A EMEABOM MBMAR (F R 1.3.4.SHOBME)RE, BFAMGNERfE
ARMHUEERK, U -EMEESSAAHE GRENRRE), EEENHRET -1
Yk (i aFF).

34 BREZLSHFIHBRGMDF 6 (OLEA)AFENERIN, AREA 11 M EEHRE
BB T oMM AZXREE ). BREIBRS, GARGMSHM6IT Nk, HHE
MBEAXRE XE5EARS S FER—FY. ERBKR&H 2/ 31383, 53tk
HEHAF. XM NG ENEEMGREEMARN (GCRSHM, RERXRAIESH), MK
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R EEMEZ 4. FTABIREY, XA h ESAREME., ASCHRELERERY, B
Atz MER SR EEHERE, Tl E G B — X" FAH ML 2 a6
MARBCER: AIE LB AMAK S e AUNEHCL E. EEMAR) BWAARE
Al AT f2. & TR T M 4.5.6) RA—REZLRE) MW ESBES X,

FEREANE, AEYRBBTRAMN, LEEZHTHFH RAZMII®, A5
B SC ) et R — BUHE A 2 B SR AR 00, R AT, MATE AL b 3t A s AT
Bo, WOLAR, BTG, 550, B R A 6 B0, R B i 508 40 0 5 i B i 46 R
WRHH, X SAS Gtttz R,
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THE DISCRIMINANT AND CLUSTER ANALYSES OF THE WILD
CRUCIAN CARP (CARASSIUS AURATUS) AND FIVE REPRESE-
NTATIVE VARIETIES OF GOLDFISHES (C. AURATUS VAR.)

Liang Qianjin Peng Yixin and Yu Qiumei

( Department of Biology, Beijing Normal University, Beijing, 100875)

Abstract The two—group discriminant-function analysis, stepwise discriminant analysis
and numerical taxonomy were used for the comparative study or the intraspecific
evolutionary relationship among the wild crucian carp (Carassius auratus) and five
varieties of goldfish (C.auratus var.). Seventeen mophorlogical characters were analysed,
and the divergences among the wild crucian carp and the varieties of goldfish are
extremely significant, indicating the presence of intraspecific differentiation. The cluster
analysis revealed, with the most important characters selected by the stepwise
discriminant analysis, that the wild crucian carp and the goldfish are phyletically corre
lated. The variance analyses proved that the characters used for cluster analysis are

reasonable.

Key words Wild crucian carp (Carassius auratus), Goldfish (Carassius auratus var.),

Discriminant analysis, Cluster analysis.



