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Tab. 1 Sampling locations of specimens
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Fig. 1 Sample locations of fish in Huaihe River Basin in Henan Province
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Tab.2 Taxonomic characteristics of five species in Rhodeinae

FAS 5 iE Taxonomic characteristics

Fi%Species L L] TE 5 W%
I ;ﬁ M 2 : == =2 N =B “H 7N ] 1k
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P4l 7 4 12—14 9—11 WA ) T 5 5 A
A. chankaensis
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Fig. 2 Morphological measurement plot for Rhodeinae species [the body width (BW) and interorbital distance (IW) are absent]
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Tab.4 Road coefficients, eigenvalues, contributions and cumulative contributions of the first five principle components of morphometric

characteristics in five Rhodeinae species

_ N B o= b ; i /4
M Character B s B=TW RIS BRI
TL/BL 0.1572 0.0005 ~0.0072 0.0226
BD/BL 0.2786 0.1390 0.1583 0.0189
BW/BL ~0.1358 ~0.2072 0.1517 0.2418
HL/BL 0.2544 -0.1907 0.2170 0.1618
SNL/BL 0.1153 0.0586 0.1414
HL/SNL 0.2715 0.0732 0.2398 ~0.0493
PV/BL 0.1064 ~0.1751 0.0336 0.2532
OD/BL 0.1560 0.0250 0.1335 ~0.3897 ~0.1663
IW/BL ~0.0669 ~0.2800 0.2500 ~0.2411 0.1268
CPL/BL 0.0222 0.0786 0.0787 0.0143
CPD/BL 0.1661 ~0.2606 ~0.1877 0.2634 ~0.1602
DL/BL ~0.0557 ~0.1191 ~0.0742 0.0656
PFL/BL 0.1004 ~0.1332 0.2681 0.1894 ~0.0868
PVL/BL 0.2952 ~0.1480 0.2374 0.1600 0.0475
AL/BL 0.1514 ~02111 ~0.2431 0.1423
IR 5.1647 3.0181 2.3242 1.8645 1.4676
DTk 25.82% 15.09% 11.62% 9.32% 7.34%
STk 25.82% 40.91% 52.53% 61.85% 69.19%
VE: A DT A0 AR B A SRR B (B AT (E>30%)
Note: Variables with major contributions are indicated in bold (>30%)
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Fig. 3 The scatter plot of the scores on the first two principle components for five Rhodeinae species
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Fig. 4 Cluster dendrogram of five Rhodeinae species according to the squared Euclidean distance
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Fig. 5 The differences of five morphometric characteristicsin discriminant analysis for five Rhodeinae species
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Tab. 5 Classification results by stepwise discriminant analysis of five Rhodeinae species
)N\ (& )Numbers discriminated ol e TR L
K o - H) B HERG R ZEA I B MER % Discriminant
FiRltem i fermiR. 4. KEEHHA. PeLIGA. BEZHEA.  Discriminant rate(%) rate of synthesis(%)
sinensis ___ tonkinensis _macropterus chankaensis  taenianalis
Ay
EP%’ ”&R' 51 0 0 0 0 100
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5547 4
tﬁ%’mi 1 40 0 1 0 95.24
onkinensis
- Aﬁ%
NBA. 0 0 35 0 4 89.74 90.47
macropterus
N/
olagd. 1 2 2 34 1 85
chankaensis
d
PR AR 1 0 2 0 14 82.35
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MORPHOLOGICAL DIFFERENCES AMONG FIVE SPECIES IN RHODEINAE
IN HUAIHE RIVER BASIN IN HENAN PROVINCE

WANG Jing-Long, CHEN Qi-Hao, LU Wen-Ze, YUAN Shu-Qin, HU Qing-Xia, CEN Shuang-Shuang, ZHOU Chuan-
Jiang, MENG Xiao-Lin, NIE Guo-Xing and GU Qian-Hong

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

Abstract: Different species of Rhodeinae have been wildly distributed across China. Different species have shown very
similar morphological characteristics, making their distinguish to be indeed difficult. In order to compare the morpholo-
gical differences among Rhodeus sinensis, Acheilongnathus tonkinensis, A. macropterus, A. chankaensis and A. taeni-
analis by the morphometric characteristics, and enrich the classification features, multivariate morphometrics were used
to analyze the morphological variations of five Rhodeinae species in Huaihe River Basin (Henan province, China). The
results showed that there were significant differences in the body’s width/body’s length, head’s length/body’s length,
snout’s length/body’s length, caudal peduncle’s length/body’s length, dorsal fin base’s length/body’s length, pectoral
fin’s length/body’s length, pelvic fin’s length/body’s length, and head’s length/snout’s length among the five species
(P<0.01), and there were significant differences in the total length/body’s length and body’s height/body’s length
(P<0.05). Therefore, these differences mainly focus on the head, tail, fin, and so on. Principal component analysis, dis-
criminant analysis, and cluster analysis showed that the five species had obvious morphological differences, the most
significant difference between A. taenianalis and A. tonkinensis was found, and the most insignificant difference was
observed between A. taenianalis and A. macropterus. The discriminant accuracy rate of the five species varied from
82.35% to 100%, effectively realizing the distinguish of the five Rhodeinae species.

Key words: Rhodeinae; Morphological difference; One-way analysis of variance; Principal component analysis;
Discriminant analysis; Cluster analysis
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