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Tab.1 Number in group, standard length and habitat conditions of three P. simoni populations

REAKL/ <K /mm
e R & Tﬂﬁmﬂwﬁwk feid
B BB =R B K KR 2~3m KK A 23 97.7674+13.3823 82.05~146.88
o) Y| Rs R RPN K FE KT 1~2m. K & 30 103.9627415.3659 59.05~134.64
[ERL I /- K 5~8m, TAK i 20 130.0045+16.8203 106.48~163.44
2.1 LSD SEILK FM 2R (P<<0.05),
3 HEAA Ay 2% T LE ) 1 IR B A 28 T 25 5 PR A 0 22 ERBHOW

10 WU A7 6 BRI R 5 2 3 I 4 F . XX 10 T 1
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SKFEBRFAE ;55 4 F AL, IW/SL.DL/SL 45 X {5 4%
K, FE WL TS AL, DL b E 2D
TRl b A Y | 58 | Sk 3N R I T A ARAE
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Tab.2 LSD multiple comparisons of the three P. simoni populations based on 7 morphological characteristics

95 % A7 X [

TE 4 FRAE e T H {8 FEXSRER REA A ME 25 5 o o 15 P = TR
T 8 38 i -0.0380" 0.0053 0.000 -0.0486 -0.0274
1.2026 b o) -0.0352" % 0.0050 0.000 ~0.0452 ~0.0252

Eog NVEUNS i 7 15 0.0380 * * 0.0053 0.000 0.0274 0.0486
TL/SL 1.2405 ) 0.0028 0.0048 0.564 ~0.0068 0.0124
b 7 15 ) 0.0352" 0.0050 0.000 0.0252 0.0452

1.2378 g -0.0028 0.0048 0.564 -0.0124 0.0068

75 15 ) i 0.2088 * 0.0847 0.016 0.0400 0.3776
3.2876 T -0.2015" 0.0799 0.014 -0.3609 —0.0421
LK /K Hix 1 15 38 -0.2088" 0.0847 0.016 -0.3776 -0.0400
HL/SNL 3.0788 bR E) -0.4103" * 0.0767 0.000 ~0.5634 -0.2573
T 75 15 ) 0.2015 0.0799 0.014 0.0421 0.3609

3.4891 i 0.4103* 0.0767 0.000 0.2573 0.5634

T 8 38 g 0.0242* 0.0053 0.000 0.0136 0.0348

50 68 3 S T 01.&25”%1 ﬁ?ﬂ 0.0172*; o.oo?f) 0.001 0.0072 0.0272
RO S K B 4%. ?%23}1 -0.0242 0.0053 0.000 -0.0348 -0.0136
] 0.2279 ) ~0.0070 0.0048 0.149 -0.0166 0.0026
PV/SL B T 8 38 -0.0172" * 0.0050 0.001 -0.0272 -0.0072
0.2350 i 0.0070 0.0048 0.149 -0.0026 0.0166
7 15 ) Hix -0.0058" 0.0018 0.002 -0.0094 -0.0023
0.0860 T ~0.0062" 0.0017 0.000 ~0.0095 ~0.0028

AR 1] /1< B 7 1 ) 0.0058 " * 0.0018 0.002 0.0023 0.0094
IW/SL 0.0918 T -0.0003 0.0016 0.829 —0.0036 0.0029
W T 15 18 0.0062* * 0.0017 0.000 0.0028 0.0095

0.0922 g 0.0003 0.0016 0.829 ~0.0029 0.0036
1 1 381 B -0.0261** 0.0036 0.000 -0.0334 -0.0189
0.1708 B -0.0157*~ 0.0034 0.000 -0.0226 —0.0089

W fi8 K / A 2 1 15 ) 0.0261" 0.0036 0.000 0.0189 0.0334
PFL/SL 0.1970 T 0.0104 " * 0.0033 0.002 0.0038 0.0169
1] 7 15 0.0157* 0.0034 0.000 0.0089 0.0226
0.1866 B -0.0104" 0.0033 0.002 ~0.0169 ~0.0038
T 8 38 B -0.0262" 0.0029 0.000 -0.0321 -0.0204
0.1472 A -0.0162" * 0.0028 0.000 ~0.0217 -0.0106

I s /R R 7 15 ) 0.0262* * 0.0029 0.000 0.0204 0.0321
PVL/SL 0.1735 T 0.0101** 0.0027 0.000 0.0048 0.0154
T 73 5 380 0.0162" * 0.0028 0.000 0.0106 0.0217
0.1634 g -0.0101" * 0.0027 0.000 ~0.0154 ~0.0048

1 T 18] X 0.0056 * * 0.0014 0.000 0.0028 0.0085

0.1100 T 0.0062" * 0.0014 0.000 0.0034 0.0089
i/ ik B i 18 ) -0.0056" " 0.0014 0.000 ~0.0085 ~0.0028
CPD/SL 0.1044 i) 0.0005 0.0013 0.698 -0.0021 0.0031
T 75 15 ) -0.0062% * 0.0014 0.000 -0.0089 -0.0034

0.1039 g ~0.0005 0.0013 0.698 ~0.0031 0.0021

T T ESRFEKFN P<0.05, 77 EFBEKFN P<0.01.
Note: * means significant level of differences was P<C0.05, ** means significant level of differences was P<0.01.
s A 1 R M 2 A AR RO TR AR R B L AN 19,413 i G T A 1A 5 R
(B D) B BRI R B 2, 2 DRI A L T To] R AR I PG B B IS, 20 il ik 41,413 AN
EZRBUNEN RS 535 2 DRHARES 35,174, 3 DREFRAY/KTP RZERIR I UL IE 2., 2 54 B

B HENMBIEEZEFHXTE K. R T AR AR 3R O — 32, AR s P45 1 T 980 A A 3R
2.3 BESW N—3 . BREBEHRRE W RHARIE S Z R8N E

SHEMR Z M AR R WL 4. BRI (1SR R S RO
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Tab.3 Principal component analysis of 16 morphometric

characteristics of the three P. simoni populations

FER E O S
1 2 3 4 5

TL/SL 0.739  -0.251  0.190  0.194 —0.104
BD/SL -0.634 0.530  0.051 0.221  0.201
BW/SL -0.498 0.561  0.226  0.273 -0.016
HL/SL 0.391  -0.353 -0.512  0.208  0.449
SNL/SL 0.442  0.534  -0.650 0.083 -0.063
HL/SNL -0.223 -0.746  0.408  0.006  0.307
PV/SL -0.750 -0.205 -0.111 0.312 -0.088
OD/SL 0.610  0.132  0.596  0.088  0.062
IW/SL 0.502  -0.320 -0.121 0539  0.237
CPL/SL 0.208 0.220 0.496  —0.501  0.197
CPD/SL -0.214  0.464 -0.115 -0.221  0.650
DL/SL -0.028 0.437  0.393 0517  0.331
PFL/SL 0.808 -0.033 0.079  0.155  0.102
PVL/SL 0.870  0.158  0.178  0.011 -0.103
AL/SL 0.374  0.508  0.093  0.252 —0.370
PA/SL -0.718 -0.318 0.241  0.322 -0.204

WG FRAE 4,936 2.626  1.842  1.365  1.189
TIHRR/ Y% 30.850 16.415 11.512  8.531  7.433
STk /% 30.850  47.265 58.778  67.308  74.741
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Fig.1  Scatter plots for morphometric characteristics
of the three P. simoni populations based on the 1*
and 2" principle components as axis
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Tab.4 Squares of euclidean distances for the three P. simoni

populations based on 16 morphometric characteristics

LS 7 15 ) g i)
7 15 31 0.000 41.413 35.174
X 41.413 0.000 19.413
e 35.174 19.413 0.000

B SO T LB T R B B A £ R AT 103
e
e —
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2 3IANRUREE 16 IRTEHEREE
Fig.2 Cluster analysis of the three P. simoni populations

based on 16 morphometric characteristics
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PFL/SL(X,). PVL/SL(X )3t 5 A~ b 4R I 3k
. B AR E .

(1) i 18 381 T A4

Y, =-458.848 +60.545X, + - 232.326X, +
4525.755X,+195.176 X, +1347.399X;

(2) B REAR

Y, = — 466. 295 + 58. 180X, + 3. 224X, +
3958.493X,+358. 578X, +1540.418X;

(3) ¥ A4

Y, = - 470. 603 + 63. 341X, + 39. 727X, +
4032. 518X ;+290. 363X, +1482.411X;

AT ALL A A 1) O A 01 s IR A 1A B I3 S
A FE PR 23 S AR A 3 A 0 531 o B2 5 A0 B
AR T A f R pR BOME 1 050 2 3 R 1
PR FIBIEER (R 5) W, i G 10 A A% 10 40 i1 e
FRIE 100 26 AT AAR L B2 TR AR A 40 0] o Al 3 53 531

x5 UHRBEHZNER
Tab.5 Results of discriminant analysis of the

three P. simoni populations

" A/ R 5/ iR
i R EGE i 1 0] %
1 15 38 20 20 0 0 100.0
B 23 0 17 6 73.9
T 30 2 5 23 76.7

At 73 22 22 29 82.2
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W5 BRI R 5 22 0 BT 45 R o L R BB G /R K R i B
K/ AR 25 FF A 18] 3 77 AR A W 35 22 5+ (P<<0.01)
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P B BRI
3.2 UEREENERERERK

ARBFFEREE Y 3 AHE A AP AR . TEK
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GHEAHT . 20100 . BE/INAY Sk 38 AT DL/ 0 fK 55 7K 4
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JE S RUH: 9 2 A7 g 4 4L 2 08 1 30 77 LA AR 5 %) o R
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R AL T4 B A= W AR /DN 0 R85 0k ok B 1B
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Y3z 2y e ) R 4E Ry B RO AF R oK . HR A
TR & BR , 1 WG T80 A A 1% B g R0 R B8 A LG 5 2 A
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WK T 22 5 AR 306 3k 47 £ 3 38 4 00 5 1 R Dk
R PEE 5 T 7 T 3 v 3 K G U D) R A S S5
B4R 12 2 U5 1m) R 4E R B R, 25 B NR L TR
A ] m VR I 3T A 5T K B L 1 5 T B AR AE R
IKPERER, SR e S Z R K. HES £
BT AE S5 KA G B PRIR b 2 T RS A 2R
R 75 15,2002 EAHAE,2007) . ABFFEINN
1 il A [i) by R (R =2 () 0 T 25 22 S 0 4% AR AN TR
ARG N SR, SR EZMR NI (B FH T
4520035 TR, 2007 55,2007 s (AR 45 ,2014)
—H,

AR AR o ] — 4 b A (] b 3R AR ) 1) TR S
22 5 55 0 Hb 38 43 A5 %% U0 AH O b B A A b R Y
AR IE 28 22 S 280/, S0 2 A R (0t B A 4 =2
2009; ¥ BE R % ,2016) ., AWM EI T X — . 4
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) i B % 15 AT S0 B R 1] 3 8] b 8 o 8 0 366 IR 58 9
Wt R R B i e E — AP AR ST UE S

22 3k

WRAS 2548 5, BT T . 45, 2014, A [R) 5 0 8 £0 25 R A O IF 2
Z5ear ()], R RS 0, 23(3) 1388 — 394,

PR JE ST L SR EL A L4, 2012, K VT3 VT B Y 2 0L A s
A% R B K AFAEL] . R R 23R, 21(1) .97 -
104,

PR BT L B AL 25,1990, 151 W K PR f 25 A 4R 4
[J1. KAl . (5):31 - 34,55,
HiAK 0%, 2016, 0 R 44 1 1 35 K A DR B PR 43 AT B U A
DEMEBEDIT ], KR 5B, (6): 67 -69,40.
A4k Vit L o bR, R A5 VT, 45,2016, {3 FHTIT 3 1] B 0 24 % B
], MK, (2):22 -25.30.

ZEpm i, S K S L 45, 1988, R4 A8 5% 0 K P v B4R
KHF BRI, EA % .8(4) 304 - 310.

ZRK,1981 X TR AERFERRIT] sh¥aadk.a
(3):6-7.
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Morphological Differences Between Different Pseudobrama simoni

Populations in the Huaihe River Basin

LU Wen-ze, GU Qian-hong, WANG Jing-long, CHEN Qi-hao, HU Qing-xia, YUAN Shu-qin,
CEN Shuang-shuang, WANG Meng-xue, ZHOU Chuan-jiang, MENG Xiao-lin, NIE Guo-xing

(College of Fisheries, Henan Normal University, Xinxiang 453007,P.R.China)

Abstract: Pseudobrama simony widely inhabits the Huaihe River basin and plays an important role in
maintaining material cycling, energy flow and biodiversity within the basin. In this study, we analyzed the
morphological differences of three P. simoni populations in the Huaihe River basin: Wanggang River,
Huanghe River (a tributary of Huaihe River) and Suyahu Reservoir. The objectives were to explore the
effect of habitat on fish morphology and provide basic data for conserving biodiversity and aquatic resources
in the basin. In July and August of 2015, P. simoni specimens were collected from each of the three areas
and 16 characteristic morphometrics were compared by One-Way ANOVA, principal component analysis,
cluster analysis and discriminant analysis. The morphological characteristics of the Wanggang and Huang-
he River groups were similar, while the Suyahu Reservoir group was clearly different. Morphological
differences between populations were those primarily associated with swimming. The pectoral and pelvic
fins of the Suyahu population were smaller and shorter, the head was thinner and the caudal peduncle was
thicker compared with the Wanggang and Huanghe populations. Wanggang River and Huanghe River habi-
tats are similar, with flowing water, while the water in Suyahu Reservoir is quiescent. The morphological
differences between the three P. simoni populations were therefore attributed to a difference in habitat, i.
e., adaptations to swimming in standing water vs. flowing water.

Key words: Huaihe River basin; Pseudobrama simoni; morphological difference analysis; habitat adapta-

bility



