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Abstract; Genetic differences of Pelieobagrus fulvidraco populations from Zhujiang River were compared
by morphological and molecular biological methods. The scatter diagram of principal component analysis
revealed that the populations from Duliujiang River and Lijiang River pooled into one group, while those
from Dongjiang River separated from Duliujiang River and Lijiang River. It indicated that Dongjiang Riv-
er population had a certain morphological differentiations compared to other two populations, while there
were few morphological differentiation between Duliujiang River and Lijiang River. The mtDNA D-loop
sequence analysis of three populations showed that 176 variable sites and 36 haploid types were detected ,
there were similar base compositions among three populations, the content of A + T (59. 6% ) was high-
er than the content of G + C (40.4% ), the average gene flow was 3. 234, there was a large gene ex-
change between three populations. The NJ tree of haploid type shows that the populations Lijiang River

and Duliujiang River formed the first cluster which together with the populations from Dongjiang River
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formed the second cluster. The analyzed result of 21 microsatellite loci in three populations showed that

15 loci were high polymorphic (PIC >0.5), the clustering result of three populations was in accordance

with the result of mtDNA D-loop marker, all clustering results had a certain correlation with their geo-

graphical distribution. From the result of morphological and molecular analysis, a conclusion can be

drawn that the morphology in three populations had certain difference, there was rich genetic diversity a-

mong populations.
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Fig. 1

The sampling stations of yellow catfish in Zhujiang
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Table 1  Sample info of three wild populations
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Fig. 2 Measurements of yellow catfish
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Table 2 Information of 21 microsatellite makers
from Pelteobagrus fulvidraco
pr— — =y
B SIHEAI(S 3 R B
Frig S35 i/ °C
HSYO! CACCCTCCACTGAGAATGA
CGATAAGCAGGTAAATAA (CA) 53
HSYOD TCACAATGAGTTTGGAGCCT (CA) 48
TCTGGAGAACTGGGTGGG
ACGGCATGAATAAAGGAA (CA) 4 47
H5Y03 GAGGAGGAGACGAGGTGT
HSYO4 AAAGGTGGAACAGAAGGC (CA) s, 56
ACCCAACAAGCGAGAACTA
HSYOS CTGCGTGGTATCAGGTGG (CA) 56
AAGGCACTGGATGCGTCAAT
HSYO6 AGACTTGGCGTTGTTTGG (CA) 5 48
GTGTCAGAGTCGGGTGCT
HSYOT AAAGATGTTGGTTTTGGGTG (TC) 35 56
AGGCCGAAAGATGGCTAA
HSYOR CTACCGCTTATCAGAACTT (CA) o, 48
CGATCTTTGACATCACTCA
HSY09 TAAGCCTTGTAAGTATTTTG (GA) 5 48
CTGAAGCTATTTGCTCTT
HSY10 AGATGGTCTGTATGTGCC (CA) 48
ATCTTTCAGCGTGTTTCA
TGGCCTCCATGAAGAAAG T,
HSY11 (TG) 1,
ATCTCCTGGAGCCTCTGG
HSY1D ACTCACGTTGTCAGTTTATCAC ~ (CTAT),, 52.5
ACACAAGAAATCCCCTGG
HSY13 CAGATAAAGCCCTGGTAGTG (GACA) 14 54
GGTCATACCACAGCATCTCA
HSY14 GAATGACAGAATCACAGAA (CAAT), 53
SY TGGGTGAGGAAAGTGGAT
. TCAGTTCCTCAGAATCCATCG (GT) 49
HSYLS GGTCCCCATTGACTTCCATA
HSY AAAAAGGCTGAAGCAGCAAT  (CA) 4(A); 53
SYI6 GATCAGCCATGCCTAAGGAAG
HSY17 GATCAACAAGTAGTTGTGCAG (AT) 4 55
CCATCTCTGTCATTGCAACAG
HSY18 CTCTGTGTCTCTGTGAGCCTCTC o % 51
TGCCTTATCATGACTTTCTCTCA
Hsylo  TTTATCCATCCGATTGTCTTCAT o % 50
TACACGCAACCAATTTTGTTCA
HSY20 ATACCCTTTAACCCGCTCTGT o % 50
TGGTGGCACTGATGAATACTT
HSY21 TGCATCTGCAGCTCAACAGTGTA ok 52

AAACCCAGAAAAGCAGCAGATTC
1) % T2 2] % HSYO1-HSY10"!  HSY11-HSY14'"' HSYI15-
HSY17) HSY18-HSY21!™) | s %« {02800 59 5 2 ¥t
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Fig. 3 scatter plots of scores on PCl and PC2 of yellow catfish
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Table 4  Morphological parameter and principal components extracted from examined materials
RS PC1 PC2 PC3 PC4 PC5 PC6 PC7
K/ K -0. 057 -0.127 0. 059 0. 086 0. 156 0.129 0. 061
e/ kK 0.070 0.036 -0.101 0.155 0. 074 0.298 -0.022
=YL 0.070 -0.031 -0.075 0. 269 0. 064 0. 356 0.138
S/ K 0. 056 0. 076 -0.200 0.013 -0.312 -0.050 -0.035
WK/ K 0.019 -0.019 0. 263 0. 004 0. 308 0. 196 0. 268
MR A%/ TR (] #R 0.076 -0.070 0. 003 -0.084 -0.025 -0. 144 0. 112
Bl s BAK 0.010 0. 161 0.111 -0.031 -0.156 0.172 -0.217
1 -2/{k% 0.016 0. 088 0.219 0.288 0. 026 -0.315 0. 067
1 -3/fkK 0. 083 0. 060 -0.054 -0. 065 0. 035 -0.231 -0.071
1 -11/4kK 0.014 0.112 0. 239 0.232 0.079 -0.265 -0.152
2 -3/4k K 0. 048 0. 091 -0.163 -0.110 0.327 -0.121 0.023
2 - 11/{kK 0. 052 0. 155 0. 039 0.011 0. 029 0. 065 -0.287
2 - 10/ K 0.070 0.120 -0.010 -0.024 -0.070 0.014 0. 090
3 —4/fkK 0.027 -0.135 0. 041 0.110 -0.247 0.016 -0.053
3-10/1kK 0. 049 0. 046 -0.178 -0.052 0.413 -0.053 0. 089
3-9/{kK 0. 087 0.073 -0.043 0.224 0. 055 0. 047 -0.037
4 -5/ -0. 081 0.122 -0.039 -0.012 0.017 0. 146 0.077
4 -9/ K 0.071 -0. 087 -0.084 0. 281 -0.039 0.032 -0.080
4 -8/fkK -0.068 0.152 -0.074 0.021 -0.038 0.176 0.030
4 - 10/ K 0. 088 -0.069 -0.049 0.163 -0.033 -0.060 -0.109
5 -6/{kK 0. 085 0.003 0. 099 -0.210 -0. 066 -0.020 0. 029
5 -7/{kK 0.077 0.036 0.127 -0.227 -0.100 0. 098 0. 096
5 -8/{kK 0.078 0. 045 0. 068 -0.132 0.018 0.114 -0.019
6 -7/{k%K 0. 060 -0.026 0. 098 0. 005 -0.093 0.326 0.143
7 -8/ K 0. 077 -0. 008 0.122 -0.184 -0.032 0.123 0. 064
8 -9/ kK 0. 041 -0.112 -0.117 -0.119 0.073 -0.013 -0.347
9 - 10/{k K -0.077 0.130 -0.073 0. 068 -0.077 0.158 0. 064
11 - 10/{kK 0. 031 0. 040 -0.111 0. 047 -0.172 -0.225 0. 690
TR/ % 32.042 15. 060 8.553 5.907 5.285 4.216 3.751
5Tk R % 32.042 47.102 55. 655 61.562 66. 847 71. 064 74. 815
53 AHEIR B IE AR FAEL N, fH (6, £7), WNEK6HhalLIFEH,
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HMIL (DLJ) 30.0 29.6 25.9 14.5 59.6 40.4 IR 3 DR R AL L R B F,, N T Ha]
L (D)) 30.1 29.5 26.0 14.4 59.6 40.4 DIBEN, HITEHASH TR EHA S L b,
T N DT BN VBE DG OT TRk SRR S LR . ST

N, AL, TR H LA A AR ORI R AL,
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Table 6 Diversity index in three populations of yellow catfish
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T (L) 40 14 17 15 0.721 0.002 2
HSHIYT. (DLJ) 40 7 8 7 0.788 0.002 0
ZRYL (D)) 35 15 151 146 0.911 0.046 8

K JH Tajima’s D PG 360 £ 5 4 351 0 (0 e A
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S PR AY Sk S

RT WA A FE (XHETT)
MN, H (AL LT)
Table 7 Pairwise fixation indices (below diagonal) and and

pairwise gene flow (above diagonal) between populations
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DLI7, ZRITEHAAT4 DII-DIIS, WS kE, 34
FEUR ) BRAS TR I E R SR AL B S 1 — 3 1, VLR
SEMIVTRHA SRR N —3, IG5 RITBHAR N
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Table 8 The Tajima’s D text result of three populations L Um . navas (0
N A% Tajima fHEAG 56 . oz
AILL(D]) 35 -1.02(P>0.10)
HRHIYL.(DL)) 40 -0.13(P>0.10)
WYL(L) 40 -1.55(P>0.10)
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Fig. 5 Haplotype phylogenetic tree (NJ) of

three yellow catfish populations
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Fig. 6  Network of all haplotypes in three yellow

catfish populations
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Table 9 Nei’s genetic distance of three yellow
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Fig. 9 The UPGMA tree of three yellow catfish populations

(based on Nei’s genetic distance)
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WP IR T 36 g, SR pfEm £
FEPE (Hd) o4 0.807, #iF R AR MEHE %40 (Pi)
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PR IE AR . BRI B A T 25 B b 5 B8R 2R AT 119

290.017 0, FEATHEHR P AR TTREASY & T e W
AR, ZEMBCHFR, MEILRA SERT R
(ESTIE T TS~ N

SEFRR URRIER RS, 2SR — B 6]
BIN— BRI EFR. #5 N, AT 1, FWIRK
SRS A L3S i A4l N, KT 4,
VLB A Z [ AE RS B BG4 N, (H/ N T
1, AR RERURERB ML P
ZERiPR D-loop [X 3 ANIF A (A ] 1 35 PR L B2 7%
VTR SES VIR N, KT 4, B M
ABERIEFEAET 2 MRS, MR BEFLAE T
BOREA, RITEREA S EWAREA N, /0T 1,
T B NN = N I I £ Nl R S
Wright ™ YRt (0L 250 (F) % T TIEm
PRI AR, 720 2 1 MEEN, F Bk,
PRECR ] F 23 AL PR BB 5 . MBI 45 43 1k 2R B
(F,) RE, BILERSEBITLEA F, =0.029 <
0.05, BEHIXPIREAL TR, RITRE
RS (F, =0.272), ARITREHASHIT
FIET /N (F,=0.283) PHRTF0.25 XNTF 1, Ui A
VERHR S5 H B P BEA L BU s 1 4k, 258 N,
(B e F A8, P RATA I8 VT RE (A 55 A VT A 2 —
ABENLACECREM , A B RaH, SflRER
WAEAE TR A A IR TP A 3l , AR VTR
R TS5 HE A BRI R A g, OBk
G, I A B

P AT T NT A, & B4 i HR R A
R R — R, E RIS AR
WIS, SERBRITER S S b, MR B 7
SR TT A BT R S B B I £ P Al S
ORI LR 5 s 3 A A AR WA (AR
3ABERBAAE I ESEL), HAP 1, HAP 6 fil HAP 10
ARG 3 ATRAL, T FR RN B 2 2k
BT, SRR 2k — B MR R S (3
25, M Tajima’s D PRI (925 B F, 3 PREK
PEACREATE PR 8 20 B AR R 2 B R 2
BEOAH K g, 3 D REMROR B I BE A Tk
1
3.3 EFGMIESEERBEEREY

WIRR AL 2 REPE R RS ROEREE AR AL . ZEfE
FEAE S AL 31 LR BEIA A 3815 2 RE I
X PR BT I AE LR , RISk
PIC, Het #J& f MLREA B AL ZAEE IO 1, 210
Botstein 2 42t (956 T PIC i 7k 56 P )38 31 22 25k
(RTRHE, 4 PIC=0. 50 By %3k DAl 1 Sy 22 25 55 1R s

24 PIC<0. 25 W IR Z AL A, 24 PIC 4T
A Ay v 22 AR R, AR B 3 A
B AEREIAR 21 S TR A S P38 PIC Oy 0.629,
JEREZE, RILHEAR PIC {H (0.664) fxiy, i
VLHEAR PIC {H (0.583) FUAR M) VL HE 4K PIC {E
(0.540) Kz, 3 DHHAR PIC (Him THRRFRT
WA TR (PIC =0.40), S5¥E4 IR
KT PO ENGE (PIC=0.5889) JA—
B, 3 MR PIC B IAACPAR &, Bt ZHEE
o ARG BERAR BEATLAH IR A A S B R
AHAFI R AT BERE , HOR/INAT S R A4 g 1 78 S R
IR Ne o3BT B W ARVLHE 3t 1% 20 & )2
(0.6935) i THEVLAFA (0.592 6) SHFHIVLAE
K (0.574 2), RILEHASE AL L RER S, AThE
Je T TARILAEA BN 2521k, FHAEE T
R FE AL R T U R SRR L Kk
ARG, N CHOR AL, A5 BRI Y
B R A RS, SO B AR 24
PEECHF R E R,

HEUNEIP S SEN PSRRI RUE S =
WP s, M3 AR R R RRE,
MR SR A e R — 3, AR
BRI RN, RGO RET, b TPAREHA
VLB R AL VU VLI, FEAAR A AR R S8 i s AR VLR
R E RN — 32, SIE MRS S R B HOR
FG KA, XEZ R RE S ERME R, N
RRGRWATUUA Y, BEAERY 3 MHHAATR
S R [EI R AT B A X Rl A
Scribner %LZH P ) L BELAH A8 PE  ( geographic prox-
imity) FE, BIVRE S 3 A9 hOR [A] i T R R A2 I
T R v W ast AL AR AR T e 3 o 2 R 35 42 B 3 )
{18 S 25 P DA T () b SR SR M 7T 7 A P st A%
.

4 745 .

BTSRRI TARICIES Rl LUA
3AMBAAAE—EREESER, BEEREE
WO ARG TIRMCEIR—8 5 3 D
IREHBE AT G AR o 3 BRI Y mtDNA D-
loop ZHEMESRAR (S, Hd, Pi%%) . BUILEZHENE
fibn (PIC, AVE-Het ) KPP TFric i) R
OIS — BN A e . RILHER G Z R m T
HERHE, ZEMBONFE, AU S ZRTTH
R 2R BBON I, 3 A B AR
B RELGURFT SRR AL E R AR, B
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