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Tab 1 Sampling size and ranges of standard length, body weight of three populations of tench for morphological me asurement
(an) Standard length (g) Body weight
Population (' )Sampling size
Ranges 4-SE Mean =SE Rages +SE MeanX +SE
Zhujiahu Lake 40 15.3—21 1 18 140. 2 87 0—217 0 147 2+5. 6
73 73 Reservoir 28 1L.6—16 5 14 2+0. 3 36 0—105 0 69.24+37
Czech 32 11.8—15 7 132402 43 6—97 2 61.0+24
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2
, SPSS10. 0 X .
, . 8 ( ) 20
. . . . . , 28 s N
1
\ . o .spss0.0 MY
N N N N N N ~ ° ’
1
Fig. 1 Drawing for measuring truss network of tench
. 10 20 s D,y 2 4 (20 truss parameter measureme nis
are the disgance between the two of 10 landmark points Forexample D, _,denotes the distance between landmarkerk 2and 4.
(Landmark points): 1. (Origin of pectoral fin) 2 (Tip of snout) 3. (Origin of pelvic fin)
4 (Most anterior of scales on skull) 5. (Origin of anal fin) 6 (Origin of dosal fin)
7 (Teminus of anal fin) & (Terminus of dorsal fin) 9. (Ventral origin of caudal fin)
10 (Dorsal origin of caudal fin)
’ : Ai l , Bi 1
, s k .
. DNA
. DNA RAPD
o b b )
1
ta, / DNA. PCR Eppendoif
Mastercycler Gradient PCR , 3L
P= / , buffer (100mmol /L. tris-HCI, pH9. 5, 500mmol/ L. KC1
P2= / 30mmol/MgClx 0. 01 % ) pH 9.0),
= 1ML dANTP (2. Smmol ), 2M1. (5tmol/L), 2ML
ST DNA ( 40—200mg). 1. 2UTagDNA .
i i
=1 i1 16. 41, ) 2501, 0L
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. :94°C 3min; 94 °C  45s, 36 C .
455, 72°C  90s, 45 .72°C 10min, S D
SML 1.5% .
( EB) 1 XTBE, RAPD
45V/eme  25h , GeneGenius ,
' ° O D . Arlequin 2. 0
(Analysis of Molecular Variance, AMO-
Pk o
VA), () (Fst ',
P - MEGA2
P=k/nX100% ’
(8 (D) Nei(1979) (UPGMA)
[ 14]
( Ny X Y .
. Nx Ny X Y 2
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S=2Ny/ (Ny+ N, 21
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Tab. 2 Means of meristic characters of three popuhtions of tench (M ean=+SE)
Character Zhujiahu 73 73 Reservoir Czech
100. 570 64 101 07+0.51 94 47+0.70
Scale mmber of lateral line
27.10£0.37 2.54+0 25 28 3+0.37
Scale mmber above lateral line
19. 6540. 24 19.96+0 29 17 91+0.27
Scale mmber beneath lateral line
8.93+0 06 8 4340. 10 9. 13+0. 07
Number of soft dorsal fin
13.98=+0. 16 14. 040 10 13 56+0.23
Number of pectoral fin
8.03+0 8 94011 9.1340. 15
Number of pelvic fin
7.68+0 08 7 82+0.07 7.47+0. 12
Number of anal fin
12.50+0. 16 12.86+0 2 13 19+0.24
Number of rakes of first outward gill arch
EE 2. X, : .
V73 N
2 i

Fig 2 Cluster dendogram of three popuktions of tench
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2 s 100%>173 (96. 4%)>
73 (%5 %), 97 %
, , P2 90%—100%, , (10090)> 73
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s , 28
(P<<0.0D), 9 .9
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Tab 3 9 Parameters with high contribution in discriminant analysis
Parameter Vas Vay Vx Vi3 Vig Vas Vs Va
Dg— D)3 D7y Dy D3¢ D3y
Traits
F 56 85 55. 915 49.511 45 437 41 596 39.402 37.013 35 987 34 553
F value
9 10%4. 17

= 918.076 V> + 1590.707 Vi +

88. 208 V5+1287.649 Vi3 +1231. 650 Vig+ 1331. 112

Vao12071. 257 Vos+3198. 559 Va1 249. 146 Vo —
1047. 37

73 = 874. 017 V> + 1674176 V4+

264. 361 V51888 710 Vi3 +1313. 705 Vig+ 1196749

V0+3053. 510 V2512818 711 Vas+ 414.038 Vo1 —

3

= 1059. 271 V, + 1823.015 Vi +
141. 032 V5+1007. 641 Vi3+1170. 641 Vig+ 1202. 790
Voo~ 3124. 668 Vas+ 3163.375 Vas— 36. 238 Vor—
1076. 81

Fig 3 Maps of principal ®omponent analysis of three populations of tench
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. 60
9 20 ’ 9
, D D36+ 11 C 4).
D3—4.D7—8-D7—6+Ds—6+ Ds—g- Do—190~ D7—3 . 3—12 , 153
, RAPD ) 330—2460 bp
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Tab. 4 Random primers and their RAPD amplification
Primer 5 -3 Sequence Na of fragments Primer 5 -3’ Sequence No. of fragments
S11 GTAGACCCGT 6—10 S88 TCACGTCCAC 6
S12 CCTTGACGCA 5 S12 GAGGATCCCT 3—5
S25 AGGGGTCITG 10 S123 CCTGATCACC 4—=1
S27 GAAACGGGTG 59 S124 GGTGATCAGG 7
S28 GTGACGTAGG 6 S125 CCGAATTCCC 4—38
S29 GGGTAACGCC 8 S128 GGGATATCGG 6—9
S31 CAATCGCCGT 5—7 S201 GGGCCACTCA 7
S51 AGCGCCATTG 5 S226 ACGCCCCAGGT 5
S52 CACCGTATCC 5—12 5295 AGTCGCCCTT 10
S68 TGGACCGGTG 7 S440 GGTGCTCCGT 7—10
RAPD 450bp :
S440 73 (8 C b,
8 ; 9 ,
4 S440 % raAPD
Fig 4 RAPD products generated from the genomic DNA of tench using primer S440
M: DNA (ADNA ECOR I+ Hind 11D; 71.7.2.73.74.75: ; RI. R2.R3. 4. R5:73 ; C1.C2. (3.

C4.C5:

M: marker (A\DNA EcoRI HINDIID; Z 1. Z2. Z3.Z4. Z5. Zhujiahu population; Rl.R2.R3.R4. R5: 73 Resewvoir population; C1.
(2. C3.C4. C5: Czech population
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Tab. 5 Proportion of polymorphic bei and the geretic diversity
’ s index(T )from three populations of tench
i
o S =
’ Zhujiahu T3Reservoir Czech
e
’ S 150 150 152
’ Total bci
° 36 34 28
DNA Na of polymorphic bei
0
RAPD , % 24.00 2267 18 2
Proportion  of polymorphic
’ loci
18. 4200 —24 %, . 73 /a( £ 0159+ 0149+ 0142+
, . ) 0 0828 0. 0802 0. 0626
Genetic diversity/J1
’ (Mean+-SE)
JI b
0.1142—0.1539 0. 1390, AMOVA) .
K . 16.04% . 83.96%
¢ 5), C 6.
6 8
Tab. 6 Amalysis of molecular variance (AMOVA) of three populatiors of tench
Source of variation df Sum of squares Variance components % Percentage of variation
Among populations 2 41.378 1022 16 04
Within populations 42 24 800 5352 83 %
Total 44 266 178 6 374
Fst, 73
(0.238), , UPGMA
(0. 187, 73 0.048)., ) 73
, C 5.
(0. 9309), 73 (0. 9035),
(0. 8%67),
i 73
> > s % UPGMA
73 ) Fig. 5 The UPGMA dendragram among three popuhtions of tench
Tab. 7 Geretic similarities and genetic 3
distances between three populatiors of tench
AME
A 31 i 73
Zhujalu 73Reservoir Czech , ,
0. 0504 Q0 2300
Zhujiahu : (D , .73
7 0. 9496 03132 ;3 (2
73 Reservoir , 73
0. 7700 0. 6868
’ H (3) ) 73

Czech
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MORPHOLOGICAL VARIATION AND RANDOM AMPLIFIED POLYMORPHIC
DNA (RAPD) ANALYSIS OF DIFFERENT POPULATIONS OF TINCA TINCA

LING QuFei"?, LI Si-Fa' and QIAO De-Liang'
(1 Key Laboraory of Aquatic Genetic Resowrees and Aquacultire Fcosystan Cartifiaated by
Ministry of Agriaulture,  Shanghai Fisharies University, Shanghai 20009G
2 Schodl of Life Sciences, Swehou University, Swzhou 215123)

Abstract: The morphological and truss netwoik characters of three populations of Tinca finca, e. g , wo indigenous populations
from Zhujiahu Lake and 73 Reservoir of Xinjiang, China, and one exotic population from Czech, were studied by three multivari-
ate analysis (cluster analysis, discriminant analysis and prindpal component analysis). The results showed that Zhujiahu popula-
tion has a close relationship with 73 Reservoir population, and Czech population is far from other two populations. This was in ac-
cord with the geographical distribution of the three populations.

With 20 primers screened out from 60 pimers using RAPD (random amplified polymorphic DNA) technique, these three
populations were analyzed The proportions of polymophic loci of Zhujiahu Lake, 73 Reservoir and Czech were 24 %, 22. 67 %
and 18. 42 Yrespectively. The genetic diversity index (1) was 0. 1539, 0. 1489 and 0. 1142 respectively. These indicated that
Zhujiahu population had higher genetic diversity than the othes. The genetic similaity among three populations was 0. 6868 —
0. %496. The fixation index (Fst) was 0. 048 —0. 238. Variation within population accounted for 83. 96 % of total variation and
variation between populations was only 16. 04 % of total variation. It was concluded: accordingly, that the genetic differention

among three populations was low.

Key words: Tina tinar; Genetic diversity; Morphology; Proportion of polymorphic loci; Random amplified polymorphic DNA
(RAPD)



