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M or phologic Differentiation and Taxonomic Status of Pseudecheneis
(Siluriformes: Sisoridae) from Irrawaddy
and Salween Drainages, China
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Abstract: One hundred and fifteen specimens of Pseudecheneis from the Irrawaddy and Salween drainages were divided into
ten groups according to localities.  When analyzed by the methods of multivariate morphometrics, twenty-five frame and 14 general
characteristics were measured.  According to the results of principal components analyzed twice, specimens clustered together by
scatter plots of scores were gradually picked up and could be divided into five types. Thefirst type only occurred in the middle and
lower Longchuan Jiang, a branch of Irrawaddy. It is distinguished from other types by its slender and elongated caudal peduncle
and can beidentified as P. stenura.  The other four types were un-described species. The second type was distributed in the upper
Longchuan Jiang, a branch of the Irrawaddy and they had an extremely elongated body. The third type appears in the Wandian He,
a branch of the Salween.  And the length of its pectoral fin was longer than others which was the main distinguishing characteristic
from the other types. Combined with the anatomical and phylogenic results and molecular biological studies, this type is considered
an un-described species. The fourth and fifth types occur respectively in the Nanding He, a branch of the Salween and the Daying
Jiang, a branch of the Irrawaddy. They differ from each other by the color pattern on the dorsal surface. Furthermore, some
specimens from Qushi of Tengchong County and specimens from the Daying Jiang are not differentiated by morphometrics or
external characteristics. They belong to a different geographic population of the same species. Different species, or specimens from
Qushi of Tengchong County can be considered a new species.  All suppositions should be confirmed by further studiesin the future.
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a1k (Pseudecheneis) & Blyth T- 1860 4F 27,
FiAF 4 Glyptosternon sulcata M'Clelland, A5
7 o AN R R P 1L (K hasi Hills), J& {8
i/ 7K % (Ng, 2006a). Hora(1937) L Propseudecheneis
tchangi Hora #5502 37 8 J& Propseudecheneis.
FE R AR A7 T [ B2 Be s ks pr i) 2 8
Propseudecheneis tchangi 445 b5 A J5, Chu(1982)iA
M Propseudecheneis (173 Z& PR 55 R85k & AH [H ,
Propseudecheneis #% #i b #E Bk B 1 5w 44, 7 LAAIT,
A1t Propseudecheneis tchangi 4% BSuFR b i 44 48 5k
[Pseudecheneis tchangi (Hora)]. Bl i A48 fik i 2 b
ATE AR Su H 55 B B RS Bk [ Pseudechenels sulcata
(M'Clelland)] EE 5, PRkt a2 b SR8 Ay g o 6k 1Y)
[F4) 544 o 11534 o [ BP SO ST LML ) 8 8k
JE £ AN B BERE B (Chu et al, 1990; Chu &
Mo, 1999).

TEJa Rt —2R HENRE . Jeyr/R A
] (1) 55k 8 £ AR AT AR € 44 BT, 3 il et
24815k (Pseudecheneis crassicauda Ng) 3 &1k (P.
eddsi Ng & Edds). fe/lE#Ek(P. serracula Ng). 412
¥k (P. stenura Ng & Edds) #1 /) HR #8 fik (P.
suppaetula Ng)(Ng & Edds, 2005; Ng, 2006a, b). Ng
(2006a) Ay, i (AR IR S — A Ak JfE— B4R
H BEBERREE I A TEIRDK R, e E 48000
LA A B BC RS VT AT ARV LN A A S e A
Rtk AN 4 e A ok

Jr AR A bR AL R B = m, (HEH)
F RS Hh 5 (Tehang, 1936). 45 i 4R AR b A
AT G- 1 At R 2 (R A RO AT XA, 3%
Tl PR ASE AR AR R [ VR VG i ol — i (Zhou &  Chu,
1992) . 71 K FEATRLR H & I VLRI AL IR R k8 1
Kb G, TATRKIL, BranZrawk Ao, #i9ArifE
Z PR TAR SRR i TR R B Sh T 5 B gk
BT IT AN 50 AR RB A AR A IR A ), &
I AR AR IR, AAE S 5 B s s (5
Be, A EEE R UG AR TCHE, W DO T g i
VLML RE ket 2R brAs . k™ A LU R BE ],
PP PRV P B Al R AR AL, i AT o H At
RPN I3, ANFTE AR 22 e AR IE 157 4 AR AR
R RR 2 AN I 40 R A ok 2 Ao ) 1 22 5 2
EE0E FakBEm, Zis BB ik, AR AR
& FURTL AL ) Rk S b AT e 2 R R TE A JE
HEEEWTST, LA v Rk s 1028 5 2 2R AR

1 #MR57FE

AT TR AL T o [ R 2 e B WISl 0t 5 Py
TRAF B 4 FRAB IR AR A . I RARA LI IRAF T VU
MeE s b A, 3t 115 Bk 1). [A—R4E
R ARG T — M A S, TR ME
HORE R IRRBIGR 1, 18 1),
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Fig. 1 Distribution map of grouping specimens of
Pseudecheneis(the serial number corresponds
with the grouping number in Tab. 1)

G5 O ARk s A1 28 3 28 A8 H AR 48 0 RF A (Chu
& Mo, 1999; Ng, 2006b)H1% A B A& & AT 5T
() 7775 (Bookstein et al, 1985), L7 FH 124N 1 2 Al
Fx i (landmarks of anatomy)(F12), & T 25 MHE4E
gERJPEIR (frame  character) #1144 IR (general
character)(#2) . #r#ls Ml & K H ML 728 W R R
(electronic digital caliper), FEfiffiJE 0.2mm.
P TS TR R N A 20 00 e 46 (logo) i 2 55 ik
— B, DA R A S AR IR 2 S ) Oy i 6 R
() 5 Wi (Xie et al, 2003). = k% 4 #7 (principal
component analysis, PCA)7E SPSS 13.0 for Windows
e, AR M (factor analysis)H TER A %
OO B bR AL, 3R B 7 2 BB BE (covariance
matrix)Fl Varimax 158 A MR 10 b B
L EEAE SigmaPlot 9.0 5% .
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Tab.1 Sampling localities and number s of examined materials

HiRsy KAE K KFR FrAE My KAR K KA A
Group Sampling localities Drainage Number Group Sampling localities Drainage Number
1 Jits ey 2K KA RS 3 6 it Bh JE T A Je L 2
2 HILHIPE FRH FUIRYL SR 4 7 oatiliiipe) e NL i 36
3 ERAR: L S REL TSR 5 8 BT VTSR )i 34
4 RNy KB N 4 9 YU R VR [ERARTIG S 1
5 ZEM IR T )T 12 10 BLHER 2 R VTR SRR T 4

% il Tota 115

2 HERERQH

5 LR BRI s R o, § 3N R 1)
ERTTHR R 97.11%(K 2). K H E 7 HA i«
fokbr A (41 8)FEA PCL. PC2 1) /3 i i X 3 T Hith,
HERRREERIRR A (B 3A), K AR EL #7741 5)F
i i B VU (A 6) IR kbR AL (E PC3 1 7 HL
R A3 oAb BERNRE AR A (K] 3B). ML RA
A RAE MR A ) A EHLRL, ] RBUX 4 AR
KR, ULAES 2 IRFE 8T

SR B e Bb . R B Bh IR A ph BBV
PIREIRARAS, KR T IPR AR TR 2 R 3155y
1, BT 3 AN E R 1) B DTk 2L 98.08%. K H I
PRI 12 SARAN (4L 7)FEARY PC2 I HL A X
I3 T HAD KPR EE bR AS, 1% 50 FR A PC1 #il PC3
IMEIZE R0 N 2 28(F 4). K A RIS
VT IARAS (4 9 F1 10) 54 PC2. PC3 [ 73 (B i A
D3 T HAD HB F RN (R AR AR (B 4B)o HARARIR AR
B A A BOS A B S, CiEE— 2 X0 A
[ (P

3 i #

31 ZIIfEstE&LEMS L

GEm LB IR A AR kAR A (AL 5) 5 h R
Wit B BH S0 5T I DR A R 41 R AR BB bR A (41 6)
FH—HE(E 3B), BTN Al RRERE. {E PC3
St (EHERT 5 ALHIPER T, PERIR 2 )5 A
P (B-D). Wity 4 i i AR o (A-D) AR 8] 2 (1W)
RBANE IR ZE T, PRRIE B8 R 2 2
i 1 S o1 BE (FK) AR f A R AR LT A FEFE 1 2 572
PR EE K (DPRER S K IEM E 7. JRIGHIATR
A0 RS LR AN £ 40 DX T R g H A AR 2 (Ng,
20068). HE T EHUS I oA oA, R BURYLAN

AT A1 1) FCARAE b b A< R AP 239 4 Xk 4 8 A 1k 22
FHRE— 28,

s AT FRIARAS (AL 7)wl 23 2 3, e AT AR
ARk, o 1 AEQES T 4 b PC2 HhiEJs A L
12 ShrA(&l 4), 75 PC2 S (i HE P il 5 A PR
(K 2), TEIRHRAR(ED)Y R /N 2252, PRI
Mg B S A i 4 P M T IS A B (O-K) A L R g
F RSB AGE S(IL) s R A 2 R BE T I A
B (1-K) R 4 i 70 A i 4 2 48 1 IS 5 (G-K)
LRGSR T M JEARET MRE LI 22 57 . O BRA 5 K
L, o L RESRLTANRER, R DO AR 4R
RIHRERA, N RPAC IR iz 1 PCL
725 1) S SARAM KW RN AT 7 SheA,
EHRIESRETCE SR . TN, 28 LRFRIFRA
FE R R E 28 90 IS S b A AR
NI, EATIN R R . i A RS 2 A
WG T K 4 PC2 Bl 5 17 L1 24 S hrA(E 4),
FCRLE AN R R, ARLLESE 1 RFRDIE, o
5 RETRRA (AL 1-4) K (AR 8, Hor SR pr
B et ig.

32 ERITSEITNAESLMNS L

RATSCHE ) W A RE bR AS (2 8) N A AR A A
LT —Brft . 48 PCL (L HERA 1T 5 A7 PR
(& 2), VEDRME B 5 227 B8 HE A A I i (1-G) AR
TR, R R (WM) R ] R (W) Al
Wi R HR P (A-BYRESL LA I 22 57, TRAR M 1
(LPT)ARA i fi K 1) 22 572 - 4 PC2 i (L HE P11 5
REEVEIR TP (& 2), MRRIRAR(ED)ARAR IR R/ 1 22
5, MR 6ESE K (DFB) IG5 o5 4 A 8 i
(1-H) BE B A i 22 PSS 5 P (D-E) MR BB 1 22
R 8 S R g 8 (1-0) A A A v B A R K /N 1) 22
Fto ARAFIRI AL, A KRR okt S bR A g g
Ja R R AL v, i ] S AT AR R A A
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Tab.2 Morphometric characteristicsand principal components extracted from examined materials

EN/GI0RAE S 2o W e R
PR Character Results of analysis for thefirst time Results of analysis for the second time

PC1 PC2 PC3 PC1 PC2 PC3

A-B Wi R 0.720 0.558 0.388 0.851 0.406 0.316
A-C Wi & S 0.695 0.608 0.363 0.819 0.480 0.300
A-D Wi MR G R S 0.605 0.421 0.665 0.865 0.423 0.252
AF W B AR 0.693 0.549 0.450 0.867 0.384 0.308
B-D  RZALE )G AN 0.252 0.363 0.884 0.870 0.421 0.158
C-E gl s R8I AR 0.665 0.613 0.401 0.810 0.488 0.295
C-F W S BT R 0.670 0.598 0.415 0.827 0.436 0.329
D-C B Ja AN 2 Mg b s 0.697 0.552 0.433 0.859 0.418 0.263
D-E B )a A F IR 0.617 0.693 0.333 0.825 0.466 0.269
D-F Bl A A 2 1 A s 0.569 0.687 0.390 0.726 0511 0.418
E-F SR SR S AU 0.590 0.677 0.399 0.864 0.440 0.204
E-G Mk fl 2 1 08 KL A P 0.568 0.690 0.395 0.865 0.419 0.224
E-H ISR 5 5 R AU 0.643 0.620 0.418 0.808 0.456 0.340
F-H R S RS U 0.662 0.638 0.381 0.851 0.436 0.283
G-H  TFBERLER A A8 IS 0.698 0.602 0.361 0.837 0.498 0.207
G-J L R il 5 A G R K iy 0.707 0.613 0.337 0.850 0.453 0.256
G-K 8 R 0 AR i 2 R M T R A 0.621 0.663 0.402 0.750 0.584 0.306
I-A BB 1 ) 0.678 0.613 0.398 0.844 0.456 0.277
-G IR R E T I R S 0.865 0.329 0.289 0.835 0.472 0.251
I-H IR R R R 0.561 0.718 0.393 0.818 0.489 0.292
-3 RS R R AR OR B 0.586 0.691 0.392 0.819 0.526 0.206
K RIS S R T S SR 0.583 0.667 0.436 0.712 0.626 0.307
FK EEEEEOR 2 R 4 T 0.464 0.685 0.505 0.632 0.690 0.323
JL IR OR G A R I A 0.521 0.688 0.453 0.645 0.689 0311
K-Lo R BT A 4 e A e o 0.697 0.640 0.292 0.801 0.492 0.319
L ek 0.637 0.647 0.416 0.793 0.525 0.306
SN 0.647 0.650 0.3%4 0.788 0.529 0.312
BD A% 0.651 0.606 0.416 0.889 0.346 0.272
ED Rf& 0.039 0.964 0.112 0.256 0.886 0.091
W IR 0.837 -0.060 0.470 0.823 0.467 0.217
LPT gk 0.795 0.438 0.368 0.772 0.550 0.300
LPL gk 0.664 0.612 0.405 0.789 0.484 0.363
DF  T¥tgK 0.557 0.662 0.473 0.748 0512 0.408
DFB  HiEHK 0.495 0.730 0.422 0.818 0.416 0.361
AF  BiEK 0.613 0.617 0.470 0.803 0.495 0312
AFB  EERK 0.620 0.676 0.364 0.839 0.463 0.254
CF  JafEk 0.619 0.613 0.461 0.836 0.469 0.264
WM A% 0.845 0.480 0.032 0.784 0.338 0.489
HW ok 0.646 0.633 0.396 0.869 0.447 0.187
DUHkA Variance (%) 40.81 38.41 17.89 64.50 24.91 8.67
ZMTTERZE Cumulative (%) 40.81 79.22 97.11 64.50 89.41 98.08

HEZRPE IR 455 WL 2 (Abbreviations for general and frame characters see Fig. 2).
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Kl 2 REfk)m o e SR
Fig. 2 Frame character for the species of Pseudecheneis

A: Wiiii(snout tip); B: R (eye); C: k&L i (origin of pectoral fin); D: #k{ J& A ki (posterior point of occipital); E: A& figid st
(origin of pelvic fin); F: T2 & (origin of dorsal fin); G: 5§54 K i (posterior end of dorsal-fin base); H: F L s (origin of
anal fin); 1: JiGfiE#E 25 (origin of adiposefin); J: J&fi& 3% K bifi (posterior end of anal-fin base); K: 2 &7 Bk i (dorsal origin of
caudal fin); L: JRHEREHE 25 (ventral origin of caudal fin).
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Fig. 3 Scatter plotsfor the first time analysis by principal components for Pseudecheneis species
from different locality groups

A: 1. 2 BN B: 58 20 3 F B FEI(A: scatter plot of scoreson PCLand PC2; B:  scatter plot of scores on PC2 and PC3).
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Ao LSRGy AW (LR Ak DNA) B T TH I &
GiR G I FRW], ST (P AT 5 i B
TLCR BB N AR AR ANF IR, SR8 08 REE
(Zhou & Zhou, 2005; Zhou et al, 2007), 37 54
TAT IR A4 I 2 — ST (R A 2500

IREVLSCUL P VT T vp 43 AT R R ik £ 55 (40 9 i1 10)
DINNE T & ROk vy N PARTIN R 7Y T N AR 35
2 IRFE LAY 43 HT I PC3 43 B0 DX T i B
[ 35k A (K 4B), £ PC3 Ffar (EHE 1 5 AL
R (R 2), TIRIIZ (WM) RIBC e A S 22 7 68
iR (D-F) AR AR STIE S M ZE R, R 6K
(DR FIT5 8 A (DFB)[RR B LS 2 5, I 16E
K(LPLRE MK I 22 5 2 A XS rE VT i
PP BUJRT I RE AR A, 3k DAk HE A a2 1 AR R AR AT
DX 53 B VT VAT S5 8 PR Y L I A 2R bR AR o {H R T AT b
Ak REER T BT, KRBT AU T ks Ak JE kL
L S BE, H ey i S LRI bR AT
BEES A BETE AR IRANAR R, R VT (P AR AR Y
SR VALY b S I R S 2 TR TR
33 REIREBIEALEMS L

RETLH 3 RAE R Ik (0 S (A 1—4) E sy
OB B AT T B, ANREIX 43 g AN [ o B AR R (P
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