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TE N F R KILTIE (Coilia nasus) ANRVESRIE ILE 25, /000 TSI g LB
WL FNTL PG BB H A 4 ASFREE 906 FEAEAS I ME 50 B 0 2 BORN LAl S5 SR R0 Rl 2 ] —
FAIRE P 1 5 M ORI 2R B i R (R LIS YL RULBED R 5 22, B33y 81,80 T 108
109 ; RO FH AN BE B 50 | 20 o 77 .75 F1 100,98, AR /S K LA V1 R LB VD R R 1 48
K EEH 1067 Fi 1. 063 ; A 1S BH AN N 435104 1. 014 K 0. 831, HHE KI5 200, Bk T 9%
VL5 JLBEYDAIRE =2 18], AL A] A0 B0 B K/ 3k K (6390 B 35 Bl B 38 22 5 T
S BONN BE BB RN 22 5 IR (A S BT JUBEYD ) R I R R B WA R R (4 Bayes 3 51 1% )
RAOBIE 92. 9% 92. 8% K 99. 5% , W IA W5 B EINFIERET (C. brachygnathus) FIAST (C. nasus
taihuensis) [a)J@ T J1E% (B =3 2 [8]36 0] IR HE LU AR 0 206 E AT X 40
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Some Phenotypic Varieties between Different Ecotypes
of Coilia nasus in Yangtze River
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Abstract:In order to find and examine morphological differences between different ecotypes of Coilia nasus we
measured the maxillary length, counted on vertebrae and anal fin ray by X-ray on 906 samples from four
populations collected in Yangtize River Jingjiang in Jiangsu, Jiuduansha in Shanghai, Taihu Lake in Zhejiang,
Poyang Lake in Jiangxi, respectively. The number of vertebrae and anal fin ray varied greatly no matter in the
same or between different population. The number of vertebrae and anal fin ray were 81, 80, 77, 75 and 108,
109, 100, 98 in Jingjiang, Jiuduansha, Taihu Lake and Poyanghu Lake population, respectively. The ratio of
maxillary length/head length in the four populations were 1. 067, 1. 063, 1. 014 and 0. 831 on average.
ANOVA analysis on the number of vertebrae and ratio of maxillary length/head length indicated there was
significant difference between the four populations except that between Jiuduansha and Jingjiang populations.
However, the mean of anal fin rays did not showed any significant difference between all the four populations.

The identification success rate between migratory population, including Jingjiang and Jiuduansha, with
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population of Taihu Lake and Poyanghu Lake were 92. 9% , 92. 8% and 99. 5% by Bayes discriminant

function. The results of this study indicate that C. brachygnathus and C. nasus taihuensis can be discriminated

by some morphological differences although the existing research has agreed in both of them belonging to C.

nasus.

Key words: Anal fin rays; Vertebrae number; Maxillary length ; Ecotypes identification; Yangtze River; Coilia

nasus

)@ (Coilia) +&8FIE H ( Clupeiformes ) fig
Bt (Engraulidae) i —#f rf /NBIf 25 —BIA R
A 13 Tl oA TR v P A A B R TR R K
B, BN ZEOM R A TR TR, BA W R
AT -5 0T 11 [) P 8 I 9 11 ) e, A 2 e
B C. lindmani F4ERKFZE ) KT
8% @ 1 S 4y S R A SE 1, HETIA B IR e
A 4 B BDRET (C.omystus) | ZIEHE (C.
dussumieri) . £ 22 8% (C. grayi) 7] ( C.
nasus) 2o HiA I EE A E L H AR
FREEL T AL HE PR A B S (ecotype ) , — 2K
S A A R T8 A 2 R AT 1 )
VLT F 3t AL 39 B S5, Ak = i 40 fa B
HKRIENEE ;5 75— FEMIRIKE Ja R AR F 284
T AEA VL b T it B HE BT 1% i | 55380 2535100
o ETE LARITRR i 8% (C. brachygnathus)
JG# PR % (C. nasus taihuensis )7, Halk
e SR T AR Y T )
% 3 iy 5k 5 8 (Tenualosa reevesii) . 7] fili
( Takifugu obscurus) FFFR«KIT ="

BRIV 25— A X ]
BRI A A5 FEZARE - (LA
VEIERBEAIY HOA . AR SO I 4 R R 1 K
PRAS SR RS XOEHA BT B W T T 65 4 4>
FRFRMERIE A _LAIUE K g A ORI M i it
F3 70T, LA AT AN ] A 285 70 1] £ 3 26 3 70 22
S5, JK 7= 5 oy M SR AR R 254

1 BRI

1.1 REARERLABKENE JIHFHK
LR 78 RIS TR LBV RE AL BT 7 B 3 o
(9 4 R 28 7R B T80 R0 380 H 1A 4 D e
R = R . TR PRAY HHER A E
TER B VRV T, 3511906 J& ., SRAFERT[A] b
SR FR IR 1, ARG KSR S5
] S22, B R A R, RS 5 RO 3k
BRI (Ze ) b An R i EE (RS 3 0. 01
mm) . W5 PIARAS T 95% TW9RS [E 5 , (a5
Ptk 2 ~3 WK, B e FH 75% RS IR A7 5 H

R1 4D TISFEA RN R REER B R AR SR

Table 1 Sampling site, sampling date, and measurement on samples from four populations

SRAEI (8] AR
. o K (e AT
s SRR RHE GEA)Y (e R AR ()
. . L . Body length Body weight
Ecotypes Population Sampling site Sampling date Samples (Mean +SD) (Mean +SD)
( Year-Month) (ind) ean = can
Y VLI
- T LT 2009-04 239 227447 46.14 £29.20
e Jingjiang Jiangsu Jingjiang
Migration JUB gL
2009-04 184 23.7 3.5 55.01 £25.50
Jiuduansha Shanghai Jiuduansha * *
Kb Wi 2%
2009-09 263 20.9 £2.8 38.04 £18.59
E R Taihu Lake Zhejiang Changxing * *
Settlement AR5 TLEHIH 2009-11 220 20.6+4.2 35.20 £20. 50

Poyanghu Lake Jiangxi Hukou
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1.2 XXERFHREBERBEEMEETITH
PRA#E KODAK DXS4000 %% X AL 414,
HE I X LK A5 A Photoshop 11. 0 # 4,
P ECAS D RE X T B 2% S oA MR R4 T 70 B
pric, N T4

1.3 HHEAbIE  HHR S EUR PR IR,
AR A BEME K, 5iE 'R
PR R BRI B R A
A RO S i 2 K0, R BE R R R LAAR
A I 18 He 1 HR: ( proportional character ) |
M F & & A 5l 7 B ( stepwise discriminant
analysis, SDA ), & # KX K 5 & ( euclidean
distance ) Fl 2l [8] % 4% 15 ( between-groups
linkage ) HEATRIEE SRS, FIRITE 1] S Rl R [ )
SEHFE R, B0 Excel 2003 | Statistica 11.0
1 SPSS 16. 0 AKfFALFE,

2 45 R

2.1 BHBHMBHELEH

2.1.1 BHHEEE Fradrny 906 & 1B inA
PIAAT T I U AT B 00 HE - R 6B A% XA
o 84 AR, DO TLR LBV R H
HEBBURZ 2050 0 76 ~ 84 (ARE M 81) Fl 76

~84( AL 80) ; KIIFPHEIR Z, 2l 74 ~79 (M
BT7) 5 T BH WA R B D, N 72 ~ 7T (ARBK
75) . SAFIRERHEHER BREE EXRS M
(FE 1), Ho ST LB R A B 0 b
KIAFER H WA AL A — e B E S HH]
Je W Z ) XK

PR T 20 i R TS LB D R RE
PEHET B E R AR E (P =0.291),H5K
T AR PH A RR R Y 22 S e 28 (P 3920 0..000)
LB S5 RME 2Z R B E(P=0.017),5
TP 0 22 S B35 (P =0.001) , KA
SEPHAF R 22 5 AN B3 (P =0.291)
2.1.2 EEEEESE SEMER B EAEEE
SR ALB D R e 2, 4300 R 95
~ 121 (ARECH 108) #1194 ~ 117 (R EL 109) , K
TR BH A FPE D 4 R 93 ~ 112 (AR
100) 1 88 ~ 108 (AREL98) . 4 SFHHERYE i g
SRBC AR S I e al UATR A T S A
MG (E2), Hep ST AJUBLDFREE K
MEHWF B HEE R Z LR T 200
N4 DRIEER T 28 68 S BOF A B 3
PR 22 5 VLS JLBYD R 3805 BH W1 i
P =0.577,0.207 F10. 473 ; JUBLD 5 K80 BFBH

W 55T Jingjiang 8 JLBEP Jiuduansha

100 ¢ O A# Taihu Lake
90 =
80
70
60
30 F .
40 F

30 F

54 Frequency (ind)

72 73 74 75 76 77

O FPH# Povanghu Lake

78 79 80 81 82 83 &4

FFHEE H Number of veterbrae

1 4NTISMEBEHEBHMD LR (n=906)

Fig.1 Frequency of vertebrae number of four populations
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O 5L Jingjiang §N JLBPY Jiuduansha
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A% Frequency (ind)

gl A A A A (I E E nEl

88 99
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B K# Taihu Lake BFEEFI#E Poyanghu Lake

Uil o I|L_L|Llﬂ'|rmll'l J
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B8 68 55 # Number of anal fin rays

& 2

4 DT ERF BB EE R 2 LL B (n =906)

Fig.2 Frequency of anal fin rays of four populations

WIRREER P =0. 282 F10. 201 5 A 515 5 BH 389 A
BERY P =0.577),

2.2 LEERBK

2.2.1 REKX FE KA Pearson A5G
BTN 906 &SR A b B 5 R K g A
KREH 0.847, W H M LMW B FH (P =
0.000) ;1M E@i A K/ KK Eaig K/ kKS
PR A P R BULH 0,066 FT 0. 044, BG4
ERKEA R B EEHE (P =0.286 f1 P =
0.195), FM LK 2 7R 3 K i
AR B AT /AR R A Sk K
FE IR RRlE# R A K ARk,

2.2.2 bFaiERSLEK 4 AR L

K/ 3k (R 2) i, LB R BE B R,
1. 067 ; ¥ VLA W) R BE R 2, 34918 53 51 4
1.063 F1 1. 014 5 % BH 11 # 55 /N, BI(EAL N
0.831, FRZE 220 rRW L5 JLB D Fh
B ERARE (P =0.324) (HH 5K
BHTA 0 R 22 [ 1) 2 S SR 3 (P 34124 0..000)
2.2.3 SkK/RK 4 ADFREER, DL VLR A
Sk AR BB R, o0 0. 161 5 K 788 FH ¥
R Z , 920 01555 JUBD BEAR I e/ N,
0.150(#£2), HHEFEFEMIT RN, BRILBTD
SR B H BRI 2= AR E (P =0.412
F10.530) &b, FHCAbRE (AR B] 7 22 S 3900 0 3 (P =
0.000) ,

F2 ANHEMELN LSRR/ LK K/ ERBUER
Table 2 The ratio of maxillary length/head length and head length/body length of populations

AR LK S IANIS
PEA FEAR R Maxillary length/Head length Head length/Body length
. Samples
Population . A L G P L g s O b L eyl
(ind) AR FHIME + bRk 2E AR M + bRk 2E
Variation range Mean + SD Variation range Mean + SD

YT Jingjiang 239 0.895 ~1.206 1. 067 +0. 043 0.156 ~0. 165 0.161 £0.002

JLBEY Jiuduansha 184 0.872 ~1.196 1.063 +0. 033 0.149 ~0. 152 0. 150 £0. 001

K] Taihu Lake 263 0.752 ~1.097 1.014 £0. 036 0. 155 ~0. 156 0. 155 £0. 001

FBBH A Poyanghu Lake 220 0.807 ~0.890  0.831£0.019  0.154 ~0.157 0. 155 0. 001
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2.3 RBESDW HHEEE BN SR /K
KBS/ B R/SRS AR
RGP J7 BE R b S5V JUB U RE R Z ] F K
)5 78 PR AR AR 22 1) B4 TR DG D B R A AR
T TP 5 5 P 22 1) ) B EG - B 8 D 5
(F£3), AL W WIS LB LR K
0)-5 30 BH ) 25 w0 5 Dy — N2 i 2 4T

R R BHE (K 3),
2.4 HRoF RS AHARE ST Bayes

FIN R RBOLAR 4) , rT A a0 F0 T 7
YT F1 = BHEE 0 x 58. 758 + ( LE K/
£) x136.343 + (Ll K/kK) x300. 722
-2.639 x10° ; JUBLY) . F2 = B HEH$ x 58. 339

+( FRAEK/RK) x133.224 + ( EfE K/
LK) x306.239 —2. 606 x 10° ; Kl F3 = H A
B x55.880 + (LK /AR ) x 130. 650
+ (B K/ K) x292.512 -2.395 x 10°;
FEBFHA . F4 = B HEE B x 54. 873 + (LA E K/
K ) x 126.985 + ( BB K3k K) x
240. 364 -2.242 x10°,

B HIR G R WK 5, 16 4 DAPRER
906 BAMAH, A 195 Bl 4l 15 Hb K 51 b HAlh
FREE, S H R 5k 21, 5% , ) 5] i 2h R AL
4 78.5% ., AHIXSEHEH) F 8L A FEVEIT 5 L
BLYDRPEEZ 8], AT 144 RBEH i H AL R R 2
[ BEEEHIAL 51 2

R3I AN EHIEMBHRKEFES

Table 3 Squared euclidean distance on four different populations

iy F b ke BRECSE R s Squared euclidean distance
Population YEYT. Jingjiang JLBY) Jiuduansha ¥l Taihu Lake FBFHI] Poyanghu Lake
YT Jingjiang 0. 000 0.222 16. 081 33.235
JLBt? Jiuduansha 0.222 0. 000 12.534 28.055
K Taihu Lake 16. 081 12.534 0. 000 3. 108
FBFHIH Poyanghu Lake 33.235 28. 055 3.108 0. 000
Wk FCBE B Euclidean distance
0 5 10 15 20 25
FBE L Sampling Sie o o o o e e e e e e m—— — e —
BT Jingjiang
JLEE¥P Jiuduansha J
A Taihu Lake [
FEPHM Poyanghu Lake
3 ANAEMEMHENRESTE

Fig.3 The dendrogram of hierarchical cluster analysis on four different populations

x4 ESERKBHAINFTERY

Table 4 Coefficients of the discriminant equation on morphological characters

ek LR J7 1% 2 Equation 2 JifE3 Ji 2 4 Equation 4
Charact Equation 1 JLBS Equation 3 LB
aracter YEYT Jingjiang Jiuduansha K] Taihu Lake Poyanghu Lake
HHEHE AL Vertebrae 58.758 58.339 55. 880 54. 573
EAE K /KK Maxillary length/Body length 136. 343 133.224 130. 650 126. 985
EaiEK LK Maxillary length/Head length 300. 722 306. 239 292.512 240. 364
# X Constant —2.639 x10° —2.606 x 10° -2.395 x10° -2.242 x10°
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WS TTRULBED B I A — e AR R i e 0 0 B R B o8 92, 9% ,263 B K
TE, -5 AT R0 380 BE W0 A BV 0 00 ( R B R TIRIRE B B R Ry 92. 8% , 220 R S BH A
6),7£ 906 AT A 50 AR HHIA FRBERRDIN R HIE 99.5% (£ 7)
K62 5.5% , FIM B2 5K 94. 5% , Hir 423
F£5 ETFRSMERE 4 M HEMERSHIRER

Table 5 Stepwise discriminant based on morphological characters from four populations

F) BT Classification group

e " ] - — it
Population YETL LB KWl B FH Total
Jingjiang Jiuduansha Taihu Lake  Poyanghu Lake

YEYT Jingjiang 160 66 13 0 239

B HN B () JLESY) Jiuduansha 78 87 19 0 184

Result of SDA (ind) K Taihu Lake 0 4 245 14 263

FBPHII Poyanghu Lake 0 0 1 219 220
35V Jingjiang 66. 9 27.6 5.4 0.0 100. 0
BAFINGER (% ) JLBEY) Jiuduansha 42.4 47.3 10.3 0.0 100. 0
Result of SDA Ki¥] Taihu Lake 0.0 1.5 93.2 5.3 100. 0
FBPHHI Poyanghu Lake 0.0 0.0 0.5 99.5 100. 0

R6 EEMKHHRGTRERE

Table 6 Coefficients of discriminant equation on morphological characters

FEIR T Equation 1 T2 Equation 2 T3 Equation 3

. iz 75 K LR
Character L .
Migration Taihu Lake Poyanghu Lake
A HEH %L Vertebrae 55. 851 53.216 51. 886
B R/ R K Maxillary length/Body length 79.233 75.519 71.729
@i E /KK Maxillary length/Head length 183.951 178. 230 132.072
HHL Constant -2.411 x10° -2.193 x 10° -2.044 x 10°

x7 BETESMERN 3 MHEFMBEZRSHAMZERIEER

Table 7 Stepwise discriminant and cross validation based on morphological characters from three populations

FISFIEE Classification group
o — \ \ it
W AW e Toal
Migration Taihu Lake Poyanghu Lake

Population

A () 3% Migration 393 30 0 423
Result of SDA K Taihu Lake 5 244 14 263
(ind) FBEH#I Poyanghu Lake 0 1 219 220
) TR Migration 92.9 7.1 0.0 100. 0
BAH (%) e
¥ Taihu Lake 1.9 92.8 5.3 100. 0
Result of SDA )
FBPHMI Poyanghu Lake 0.0 0.5 99.5 100. 0
ZHRAE(R) 37 Migration 391 32 0 423
Result of cross validation K Taihu Lake 6 243 14 263
(ind) ERFHIH] Poyanghu Lake 0 3 217 220
o 32 Migration 92.4 7.6 0.0 100. 0
SR (% ) Lo
K Taihu Lake 2.3 92.4 5.3 100. 0

Result of cross validation

HEBPH) Poyanghu Lake 0.0 1.4 98. 6 100. 0
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3 9 ®

A TR JT 85 )& Jorden 55 F 1905 4F
T B T N T A I 7/ R |
Whitehead 251 AN ,,ﬂ\:'ﬁ 1846 4F Temminck &
Wi B AR A A5 44 10 C. nasus & W — Y, |5
I ZER VL U ORI SEI SR ik 2R
T — P SR TS IR A —E 22 5 1R
JKE s B | 3 A R AR e 44 g % (C.
nasus taithuensis) , ViR TIE5 g — AN ARl
SO 2 [] LR FE SRR Y LU 4B I
W A IS B RN ACES @AM R E A
JEAS mtDNA Fil XA Cyt b 773 BT AR 4347,
RIRELA A W65 2 JD 5 (1 — A s BB A0

JE AT 2 1908 4 Kreyenberg 484K 45 17
BEIARAS S PR, T AU B AR OK
PEII A, — E B A T )8R A S
Ffpt =20 (LR DI K R S R R A T 4
IR A B, P TEAR S 0 22 S A R 5k
T SN Ay A6 Al 2 T 85 1Y — S TR K B A
B X5 R miDNA F ] XA Cyt b &
IR R G0 R B TIES: 1,

ABFFERIT, H AR A B ORI g 2R B
AR SIR AR A R AR A — E TR EH S
(SIS PRSI W= 1% ks deedl TR R (0L 1 TR )
A HE B RO A PR O v 2 e T B
BEFBOPA BA BEVEMMBEZE R, Wk
B, EEUERA S SR A R AR K H
5 AR Bk A Y LB R RS E AR i b
HAR/ KA MR I 5 HAE A REOEA — By
M2 S, DG, D SE e 2 O 6 A A
B AR SRy S AU DX 53] ) 65 118 S AR AR 2
NI Y TR EOR B a1/ S K A0
ST AFAER 2257

TN SRORE 355 VAN LB D 5 I S — A {0 i Ao
T 10155 R AR BH A FRAE A Bayes 1, JJJi0
T AR R0 ol 701 200 B 1891 b A 1 1) il g 2y 56
ST K 92.9% (92. 8% F 99. 5% , 3% 5 5L
25 R R B A I S R AR A 1 03 B 25 2R 26
2 RS LA BT 9T B AR DA R] S A0 A

5 W) & T 1 85 | (EIX =35 22 ) A T LAAR 4 B
SEIE S AR B9 2, FH] 22 50 00 B it 47 AT A
IX%O

Brigt  BCHRE S R e A R < e B R B A
AR —IFEG
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TAKR IR EERE

B R ( Elaphodus cephalophus) , 5|2 % B, J& TR % H (ARTIODACTYL) £ ( Cervidae) .

B RERTE 15 ~28 kg, PREMAE MR B G TN HEAR S48 (0, A0 T00A 50 1 i A9 7R & | 1ml
TR A B B o R R IR BRBRES LJA R T RIS R A e, O (EHE T R
Kik R, MEEEAE B SUf B T RARHERLLE], BRI

B RE ST TAIVLLARE VU g b X S vy | H N 45l (TR A0 4% ) 1997) W R T4k 1 000 ~
4 000 mP R AR BT FERACHR EE AR A L M E ST AR S DA B BRSO P S A e Sy
B, BETREEHE, MW, LFZM, 8620111,

2009 4 10 H Lk, FATEVL I 3R I E KK A AP X 160 km® JEF P, 4K 440 ~2 130 m
DR PE T 100 55 DX N 45 R PR B 2R DL KR TR NS0 sh I RE B (R A b 3 7 JRkfnly | ek 41 oh
LRIEAIML 34 &, PEAT KA R A W, 2TAMEPL B A5 K 5 Mk GBS 3 5k 1R
[EFAAFIR] 10 s, F Sic SEAEITIE], B R H ARG A @ 20 AMT #Ert B H . #ak 2010 47 10
HILFAFH A 6 080 3K, Hoh i1 2 B E 378 2 - Wk, W10 K B R REAEAR P X N 5
WEE TR 1 000 ~2 160 m {5 1 &% 75 I REHIR S MR ST TR SR BT AR Il B e AR rh
Ll DA i) S50 B A I R DR A RS PRAF R R A B8 LR e 3 ARG 31,2000 4F 10 H 8
H 1050 B4 2 HpUAIE [EE S0 F A BT ;2010 45 6 H 2 H 1416 BHAE] 1 HELEK KR
MEURHE 1 40142010 4 7 H 26 H 1459 B 1718 BHER—Hb 5 2 AAE] 2 HFl—J5ais s,

AT 7 AL 46 6 ek R A A R R NS00 20 0 A, B e JEEAE VTG ok LA — 8 850 HLREAA
ARBEAFXNHERRE . FH T TARRAESEAT Y A RRISCAE B8 2B it — 2P0 AT

HEB A ARSI 2011 4E5 7 30 H 08 30 BF#& TVLAA R L E K [ R X, Ab T4k 1 780
m [ AR S T SV I R - TR SRR 2 S 1 AR

R sl
(O PR F I ERL AR #5iL 334500; @ TEPHAFRFERE # 8 330029)



