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Table 1 Sample details for P. dabryanus in China

LRI iy FE AR R FEA SR/ K /mm KT /g
Population Location Sample Body length Body weight

#1#¢ Zhongxiang 112°59E 31°18N 33 110.09 + 26.68 12.78 £7.29
F A1 Jiayu 113°94E 29°98N 45 135.54 & 16.05 22.23 4+ 8.41
M Ak Conghua 113°59E 23°55N 30 100.94 +10.01 7.70 4 2.30
H§JH Meizhou 116°13E 24°31IN 32 101.33 £ 8.19 8.37 +1.71
B I Yingshang 116°26E 32°66N 30 126.35 +19.18 21.20 4 9.79
= Gaoyou 119°47E 32°79N 35 116.62 + 13.22 13.18 £ 4.20
K% Chengde 117°97E 40°96N 36 126.52 +10.83 14.67 + 3.48
T Ninghe 117°83E 39°34N 28 105.52 4 17.37 8.28 + 3.68
I Liaocheng 115°98E 36°46N 30 108.82 4 12.02 10.82 4 3.34
FF# Kaifeng 114°31E 34°81N 35 144.83 +16.07 24.93 4 8.80
#tii Hongdong 111°69E 36°27N 35 144.45 +17.13 13.59 4 4.66
FilHE Lijin 118°26E 37°50N 29 107.06 £ 10.51 9.15 + 2.66
S Panjin 122°08E 41°12N 35 106.64 4+9.19 8.66 + 2.26
A& Benxi 123°71E 41°50N 35 123.49 + 8.62 11.40 4 2.31
# Zhangwu 122°54E 42°40N 35 124.85 4 9.68 13.10 4 2.96
bk Jilin 126°61E 43°88N 35 138.92 + 14.82 16.37 +5.28
&> Yilan 129°56E 46°35N 35 111.21 4 10.84 9.18 +2.83
3537 /R Qigihaer 123°92E 47°38N 35 125.43 +20.21 13.07 +6.45
FA . Songyuan 124°86E 45°16N 38 117.16 4 6.35 10.79 4+ 1.55
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Table 2 Latitude and D sc/Lg,Lcp/Lyg of P. dabryanus in China
HE AR 4 CIEISNVZLS S AR/ Rk
Population Latitude Dac/Lg Lep/Ly
M AL Conghua 23°55N 0.16 +0.02 0.17+0.01
HEM Meizhou 24°31N 0.19 +0.02 0.16 +0.01
¥ A Jiayu 29°98N 0.17 £+ 0.01 0.15 4 0.01
4t Zhongxiang 31°18N 0.17 +0.01 0.15+0.01
B Yingshang 32°66N 0.18 +0.02 0.16 +0.01
= Gaoyou 32°79N 0.18 £ 0.01 0.16 4 0.02
F 3 Kaifeng 34°81N 0.15 4 0.02 0.16 +0.01
Bt Hongdong 36°27N 0.15 4+ 0.01 0.18 4- 00.1
Wi Liaocheng 36°46N 0.17 £ 0.10 0.18 £0.02
FIHE Lijin 37°50N 0.15+0.01 0.17 4+ 0.01
T ¥ Ninghe 39°34N 0.14 4 0.01 0.18 +0.01
78 Chengde 40°96N 0.14 4+ 0.01 0.20 4+ 0.01
#LH Panjin 41°12N 0.14 £ 0.01 0.204-0.01
AZ Benxi 41°50N 0.14 £0.01 0.20 4 0.01
R Zhangwu 42°40N 0.15 4 0.01 0.20 4-0.01
Ak Jilin 43°88N 0.14 +0.01 0.20 4+ 0.01
fK*% Yilan 46°35N 0.14 £0.01 0.20 4 0.01
FFFMK Qigihaer 47°38N 0.14 4 0.01 0.20 4 0.01
AR Songyuan 45°16N 0.14 4 0.01 0.20 4 0.01
3 KRBRRHBEERAZTFEITEREREAETREH
Table 3 One-way ANOVA results among P. dabryanus population and maximum coefficient of variance
i H AR 8 B VL 3 AT 3 4 BT 3 35 HERERBE SURCIN/ B2 A A6 VL 37 38k cv
Item Yangtze River Pearl River Huaihe River Yellow River Haihe River Liaohe River  Songhua River ]
Lt/Ly 1.1540.03be  1.16 £ 0.03d 1.16 £0.03cd ~ 1.15+£0.02bc  1.15+£0.02b  1.13£0.02a  1.13 £ 0.02a 0.675
Lu/Lg 0.16 +=0.0labec  0.16 +0.01b 0.16 +0.01a 0.15+0.01c 0.16 +0.06ab 0.15+0.0labc 0.15+ 0.01abc 0.730
Ls/Lu 0.39+0.03ab  0.4040.04b  0.384+0.03ab  0.40 4 0.05ab  0.39+0.05b  0.3940.03a  0.39+0.03a  0.285
Lep/Ly 0.15+0.0le  0.17 +0.02d 0.16 £ 0.01e 0.17£0.0lc ~ 0.19£0.02b  0.20+£0.0la  0.20 £ 0.01a 1.951
Hep/Lep 0.85+0.12a  0.74+0.11c 0.83 £ 0.10b 0.67 £0.09¢c  0.60+0.08b  0.53+0.06a  0.53+0.06a 1.898
Dpr/Ly 0.56 £0.02¢  0.58 4 0.04c 0.58 4+ 0.03d 0.55+0.03b  0.5540.02b  0.54+£0.02a  0.5340.04a  0.974
Hy/Ly 0.14 +£0.0led  0.14 4+0.01d 0.15+0.01e 0.14 +0.01b  0.134+0.0lab  0.1240.0la  0.1340.01a 1.258
Wy/Lg 0.09+0.01f  0.09+0.01b 0.09+0.02a 0.08+0.0le  0.08+0.0led 0.0740.01de  0.07 +0.01c 1.220
Wi/Lu 0.31+0.06f  0.1540.01d 0.134+0.02e 0.26 +0.04c  0.24 +0.04b  0.2540.03ab  0.23 +0.02a 5.968
Dac/Ly 0.174£0.0lc ~ 0.17 4 0.03¢ 0.1740.01c ~ 0.154+0.0lab  0.15+£0.06b  0.14 +0.0lab  0.14 £ 0.01a 1.377

A FERRER D E MFEFRRZERAREE(P<0.05), Note: The scripts indicate difference among populations different scripts in-

dicate significant difference and other situations indicated non-significant difference(P<C0.05).
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Lep+694.901D /L +261.898W, /L +1640.100W /L, +202.881L /Ly —1483.621H /L
BRIT W . Y =—2015.2064-2479.015L 1 /L s, +209.659L 1 /L, +2499.845L «p /Ly +323.578 H o/
Lep+713.319D /L +122.028W, /L +1521.919W /Ly, 200.010L s /Ly —1296.674H /L,
HET e . Y = —2006.1544+-2472.211L /L, +182.305L 1y /L s +2496.173L ¢p /L s +333.758 H (p /
Lep+714.931D /L +100.048W, /Ly +1505.311W /Ly +178.730L s /Ly —1243.829H /L
B PR . Y = —1975.034+2446.421L /Ly +243.013L /L, +2475.907L «p /L, +316.938 H o/
Lep+687.470D g /Ly +219.091W, /Ly + 1499.637W /Ly +210.381L /Ly —1346.577H /Ly
VIR Y = —1972.251+2442.333L ¢ /Ly +249.978L /L, +249.978L «p /Ly +313.963H (p/
Lep+686.139D /Ly +202.578W, /Ly +1453.029 Wy, /Ly +200.841L /Ly —1321.218H /Ly
AL B .Y = —1941.886+2415.293L + /L, +235.749L /L, +2590.695L p /L s +313.432H ¢/
Lep+681.997D /Ly +210.370W, /Ly +1455.352W /Ly +202.035L s /Ly —1374.705H /L
AAETT IR . Y = —1936.624+2417.562L /Ly +228.267L /L s +2593.277L /L, +313.309
Hep/Lep+678.614Dp /Ly +190.050W, /Ly +1390.216Wy /Ly, +203.691Ls /Ly —1322.986 Hy, /L
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Table 4 Discriminant results of P. dabryanus populations

il 4328 Predicated species membership

I How IE#E/ %

) KT b7 SARTTRL WEM PRI B T 0] 3 SURTITE: R /N AR TR
Population Number  Accuracy Yangtze Pearl Huaihe Yellow Haihe Liaohe Songhua
River River River River River River River
2. ?T broy iﬂ
R 78 85.9 67 2 0 8 1 0 0
Yangtze River
BRIT 97
PRIL LIS, 62 75.8 0 147 12 2 1 0 0
Pearl River
I TR i 3 -
.1 0 11 54 0 0 0 0
Huaihe River 65 83 ’
BT
99 69.7 13 0 0 69 | 9 4
Yellow River
W \‘u \‘tb
i B 94 24.5 2 2 0 25 23 18 24
Haihe River
iT il 3% b'i
AL 105 18.6 0 0 0 6 9 51 39
Liaohe River
N6 T 37 3
LT B 143 80.4 0 0 0 2 1 25 115
Songhua River
24 EHHHH T 580 = ol A o N Y/ B S < T e

XoF R g B ik 10 4B A MR L B S HGE AT
B3 S5 SR R LR 3 A U B BTk R ik
F 62.9% , HH — F o sTER Ny 38.1 %, Hifth 2 A4~
F LAY TR 4 B 13.8%.11.0% , B — E
g3 R A AW L R ARG AR AR TE A A A

I WA A W AR 8] B4 5 A AR B
3 A 3z R TR BT D) e R B R s 2 o3
HPIR S — SN TT R F 5 — 3 AL K &
RS (6] A7 72 8 o0 A MR 28 OB G, v AL ] 3 s
AR AL VL O B — S AH XA T B 4, AR 5 K &
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-3 | *]Z:;g?f;l,vﬁ;r Table 5 Results of principal component analysis of
-4 J Songhua River P. dabryanus populations
3 : i H F M4 Principal component
poja?& Item 1 2 3
%) Lt/Ly 0.232 52 —0.04310  0.408 41
o L Lu/Lg 0.111 59 —0.662 52 —0.050 93
Bl KBRS E Ls/Lu —0.005 96 0.610 91 0.459 59
Fig.1 Scatter plots of P. dabryanus populations Lev/Lu —0.428 84 0119 35 0.112 61
BEAT B B 3 I ok R 0T 300 3845 P T K AR AT Hep/Lep 0.469 74 0.086 27 —0.146 43
TENERRLRA . Dpr/Ly 0.284 89 0.002 13 0.268 02
25 BEHSH Hy/Ly 0.426 35 0.012 23 —0.071 62
b B 19 A4S ki @l I8 R £ o FF A RE AR Wg/Lg 0.413 37 0.071 66 —0.303 09
GERCEIRSSIEEIEE S P SR 2 TS hasees 0o 2
— § N Dac/L 0.289 12 0.010 95 0.147 57
25 SR AL, LA S B b TRt Sl A B8 ) e Bk R 3K %F;W/
N N e =l S N L TTERR /Y
OB 7K R B R TR LRI Z b s s o
Bh—, ALK RE N —L XTI KR KM contribution ratio
0 3 10 15 20 25
| Eo=wAYY ] : : : ‘ @ KTl
® 75 /K QQHE Yangtze River
® A JF SY Aiﬁkiﬁiﬁiﬁi‘z
€ 7 NH — Pearl River
& L P —1 [ YR V75 da
@ K CD - o ﬁuﬂflﬁlg ij(ziver
& 7Z BX — T
® Ak JL ‘%{]E{)(\};/Ll%ver
® k2% YL - @
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] ERTIFIREY
:;{I{;I}:‘]C _] .Jﬁ;:h(eleiver
& Qrcitiy‘
A J)fk CH ‘goﬁlaugni{i%er
A FF¥ KF
@ BitE ZX
@ 55l JY 4
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B 5 GY H
B FLYS
2 KRR ERRLEN
Fig.2 Dendrogram showing the relationship of P. dabryanus populations
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Morphological comparative analysis of Paramisgurnus dabryanus
in seven water systems in China

CHEN Honglu', YT Shaokui?, LI Juntao® , WANG Weimin'

1.College of Fisheries/Key Lab of Freshwater Animal Breeding ,Ministry of Agriculture and
Rural Affairs s Huazhong Agricultural University sWuhan 430070 ,China ;
2.School of Life Sciences s Huzhou University s Huzhou 313000,China ;
3.Institute of Tropical Bioscience and Biotechnology s Haikou 571101,China

Abstract Eleven morphological characters of 19 Paramisgurnus dabryanus populations from 7 wa-
ter systems were analyzed by using GLLM linear regression analysis one-way ANOVA discriminant analy-
sisprincipal component analysis and cluster analysis. The GLLM linear regression analysis showed that the
anal-caudal fin distance (D ,c) /body length (L) was negatively correlated with latitude (= —0.782)
and the caudal peduncle length (L) /body length (L) was positively correlated with latitude (r =
0.834). The results of one-way ANOVA indicated that the morphological differences were not significant
between the Songhua River and the Liaohe River populations; Songliao population was characterized by
a shorter total lengtha longer caudal peduncle length and a shorter anal-caudal fin distance. Discriminant
analysis showed that the comprehensive correct diserimi-nation rate was 65.9% and the accuracy of the
discrimination between the populations from Songliao and the southern was 100%. The principal compo-
nent analysis result indicated that 62.9% of the variance was explained by three major three major com-
ponents. The first and most important component explained 38.1% of the original variation and the pa-
rameters with strong positive discriminating power (load value=>0.4) were body height (Hy) body
width (Wy) caudal peduncle height (H ¢p)caudal peduncle height (L p). The result of clustering analysis
revealed two distinct clusters:the north and the south populations. The present study showed that there
was significant difference in the morphological characteristics of P. dabryanus between the southern and
northern water system in China. According to the Mayr’s 75% rule most morphology differences of
P. dabryanus between the Songliao and some southern water systems may characterize subspecies. The
present study provides morphological basis for the taxonomic status of the P. dabryanus population in
China. It also provides useful information for the population assessment management and conservation of
P. dabryanus.

Keywords Paramisgurnus dabryanus; geographical population; morphological difference; germ-

plasm resource; population structure; comparative analysis; cluster analysis; phylogeography
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