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Flg.1 The distribution of sampling stations and M. anguillicaudatus polyploid in the Yangtze River basin

x1 KIRBAEFEERESS A
Tab.1 Distribution of different ploidy levels of M. anguillicaudatus in the Yangtze River basin

ANEEPE VR85> A distribution of different ploidy levels

otk
ploidy levels

WL ik Pin Bk EW

DL
Qingjiang Lishui Yuanjiang Zishui Dongting Hanjiang Yunshui Xiushui Ganjiang Fuhe

ek B W BeW BERHB KL

Raohe Poyang i ilf

ik

River River River River Lake River River River River River River Lake midstream
%K diploid 19 64 52 47 107 142 114 13 132 39 40 111 190
=4k triploid 1 2 3 1 - 2 3 4 - - - - -
PUfE A tetraploid 7 4 5 8 1 18 7 28 3 6 5 23 27

TifE 1A pentaploid

- 1

1.2 #HmREMEEERE

B 8 B N D 85 B e SHOE 2 b B A [ R AT A
SRUEG o VBRI, T 6 2 AT S R
2 S O e 5 VA 400 9% , 5 6 | B LR 6 22 4 (5 B
mi, FREESET N B A — B AR R KRB R
PRI o, B2 T P2 A RN e, FE A L R I B
b (EUERE ) B A 3K, A A0 B85, 9% A B8 R
J& 6 R T Al L T TR A 8 AN

FEA 22 5 W MR & T R (40 mg/L) , {1

T T AR R G 78 %= N AT IR A 5
D R VIS5 o S 1% JHF 3R B 0 1Y) 1 S0
M A R DK IBUIAL , K 1fi ¥ 1 PBS (NaCl 8.0 g,KCl
0.2 g,Na,HPO, 1.42 g,KH,PO, 0. 27 g,ddH,O
1 000 mL ) # % 2 1. 40 B vk & 10° 4~/ mL, fifi J5 i
A3 3 40 B A 4G I ( Cell Lab Quanta™ SC,
Beckman Coulter ) 4fi Jifl % 8, 7& I & Jfé Bk DNA
X 5 BB {5 FE RS o 20 240 0 08P 2, b B 1k
p DU 8 BRI A 7] o K X0 I 21 4 55 55 00 908 K 1l
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A, WU AG G . Pearson AHSC R KL () »

o S (X -X)(Y-Y)
I (X -X)2Y (v -1

2 4k
2.1 KiIFRBEEEESMN XS RHS S
TEAR R TR 58 A RAE S, RIEW KT

40 1
1 3
g“g 200
Q
FE
=
=]
0
0 200 400 600 800 1000
PG
fluorescence intensity
(@)
40
]
g} 8
E“g 200 |
Q
§E
=
=
o b . . . . ,
0 200 400 600 800 1000

PR
fluorescence intensity

()
& 2

ELAR B DUV i VRS s B 4 A SRR R
{55k 1 A 5 ) U KR AR AR KT L B VR U KT
2 BRI VL B M B oA SR A2 31 K s | R SRkAE A, O
A HORAE R 2 499 YR K X 2 008 J K ik & U8
L7 QR ¢ N R R N ey G S D O o R A
2339 B, fEBN RS A S H S BBEM
93% ity FHUCOZ DU IATR S, Bt 143 2, R
fofk S 550119 0. 06% ; =A% AR ek 16 & ( <0.01% ),
FLAE AR VR B A AE B PHI & B 1R A R A R
T IS A e 8K

AL A [R] X3, 225 4 e ]k Y 43 A7 1
DA —B, Z A5 PR U8 85 b 43 A 76 K UL Bl b
LA VL B R B BT R AR R, R
AR S B8k L B %) DX IR, 2% A A e BT DL AL A
WA B 0 50 A PR o 2 A% 1A g 8K ry L G A Ak
AL B AU AR R 22, S A1 30 A = A A U B )
(E1),

40 r

200 r

0 K
number of cells

0 200 400 600 800 1000
FOMH

fluorescence intensity

(b)

40 -

200

41 K
number of cells

0 200 400 600 800
FLME
fluorescence intensity

(d

1000

RE A% DNA i S BEH A B

ARG ML ZL AP N 2, (a) AR PR, (b) =AEiAdeifk, (o) DURGIRPEsk, (d) oMl i e bk
Fig.2 Flow cytometric histograms of RBC (red blood cell) nuclear relative DNA content

The CRBC ( chicken red blood cell) was used as an internal standard; (a) diploid, (b) triploid, (¢) tetraploid, (d) pentaploid
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Wk (13.28 ¢) , HH HEIF LR EM 2R
(P>0.05) U Bk i fif g U B 4 K Fn 4 o 2 400
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Flg.3 Relationships between body length and weight of
M. anguillicaudatus and P. dabryanus in the

Yangtze River basin

U8B A R A R A A A — B, = AR A
YR B PO A% U B A A A S AR 22 AN R, T
HHBFEMZS (P >0.05) , A5 A IR 6K 1k K
A i WY /N T A A 8 Bk 0 I % (A R B, 5
G 2 P22 5 (P <0.05) , 45 PUfE Ak

Ve B B EE2E S (P <0.01) . 38. 1% 1 A%
PRIEEH N /N (IR B < 10.00 g) |, HU 2
PRUEERK P 25. 4% Shg /NS B3 A 9 = A% 1A 8 B/
MMELEBIL R 11.8% (%£2) .

WRELRBZE  RBAEES RS
JER B FERMAR(r= -0.510) , KB Je 6 4 Bt
SR IL R AR (r= -0.177) . TRl
A 5% 1) ) SR S5 I e SR 28 A A R A
— B, YR BHAH XS 8l w1 e SOk U, LA BT Bl 22
JEEAS A 2, DR Bt R PR RO TE B R (4 .
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Fig.4 Relationship between longitude and body weight
of M. anguillicaudatus and P. dabryanus in

the Yangtze River basin

2.3 RiImBRHE KSR RHMIENER
YL RSB A ] T 5 e 56K AR A 9% 1) 90 66K A
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Tab.2 The growth comparison of polyploid M. anguillicaudatus in the Yangtze River basin

TAEARJR K diploid

ZAFRJEBK triploid VU5 IR JE ) tetraploid

AR AR R

growth index T = BRIE% 5 A « bl % 5 T A « il 2 5 b
mean + SD range mean + SD range mean + SD range

P& /cm length 11.63 £1.93* 4.20 ~18.40

PR it/ g weight 13.18 +6.77% 2.28 ~59.66

12.84 £2. 05480

16.63 £7.7148°

10.30 ~17.20 12.62 +2.345° 8.80 ~19.80

9.38 ~35.00 16.62 +9.545° 5.20 ~50.55

T - AT B bR A AN /NG 5 B 32 m 21 ) 22 53 25 (P < 0.05) b AN 6l RS 57 B 3270 21 ) 22 S A . 3% (P <0.01)

Notes : The different small letters after each value in the same row indicate significant different at P <0.05. The different capital letters after each

value in the same row indicate highly significant different at P <0.01
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Flg.5 The female proportion of M. anguillicaudatus and P. dabryanus in the Yangtze River basin

1. Min River,2. Tuo River,3. Jialing River,4. Chi River,5. Wu River,6. Upstream,7. Qing River,8. Li River,9. Yuan River, 10. Zi River,

11. Xiang River,12. Dongting Lake, 13. Han River, 14. Yun River, 15. Xiu River, 16. Gan River, 17. Fu River, 18. Xin River, 19. Rao

River,20. Poyang Lake,21. Midstream,22. Shuiyang River,23. Huangpu River,24. Tai Lake,25. Downstream
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Flg.6 The growth comparison of females and

males in the Yangtze River Basin
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Investigation of Misgurnus anguillicaudatus and
Paramisgurnus dabryanus in the Yangtze River basin

ZHONG Jia', YI Shaokui', YU Yongyao', HUANG Songqian', SHEN Yudong'
GUO Qingsong’, WANG Weimin'"

(1. College of Fishery,Key Laboratory of Agricultural Animal Genetics , Breeding and Reproduction
of Ministry of Education, Key Laboratory of Freshwater Animal Breeding ,Ministry of Agriculture.,
Huazhong Agricultural University , Wuhan 430070 , China ;

2. Jianxia District Fishery Bureau of Wuhan City,Wuhan 430200, China)

Abstract: The distribution patterns of Misgurnus anguillicaudatus and Paramisgurnus dabryanus were
investigated in the Yangtze River basin. Specimens of four different ploidy levels were found as diploid
(2n =50) , triploid (3n =75) ,tetraploid (4n =100) and pentaploid (5n =125). Diploids were dominant,
exhibiting broadly ecological amplitude. Polypoid M. anguillicaudatus populations were concentrated in the
middle reaches of the Yangtze River and its subsidiary lakes. The weight of females in both M.
anguillicaudatus and P. dabryanus was significantly greater than that in males (P <0.05). However, there
was no statistically significant difference between the growth traits of two species. The body length and
weight of diploid M. anguillicaudatus were lower than that of triploid (P <0.05) and tetraploid ( P <
0.01). There was no significant difference in growth traits between triploid and tetraploid M.
anguillicaudatus. Female proportion in M. anguillicaudatus populations gradually decreased from upstream to
downstream , whereas in P. Dabryanus it fluctuated and no obvious trend was observed. The GLM linear
regression analysis found that the body weight of M. anguillicaudatus was negatively correlated with
longitude (r= -0.510) ,while no significant correlation was observed for P. Dabryanus (r= -0.177).
This study proves the presence of P. Dabryanus and M. anguillicaudatus specimens of four different ploidy
levels in natural populations in the Yangtze River basin, suggesting the need for further scientific attention
and consideration of possible conservation measures.

Key words:; Misgurnus anguillicaudatus; Paramisgurnus dabryanus; polypoidy; distribution pattern;
Yangtze River basin
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Appendix 1 The information of sampling sites in Yangtze River Basin

JK & river AL sampling 2 J# longitude 4 i latitude

IR B K 2 S1 E 102°13'48" N31°54'36"
Mintuo River S2 E103°38'48" N30°59'18"
S3 E103°45'55" N29°33'10"

S4 E105°03'36" N29°34'52"

R TKFR S5 E105°48'59" N32°26'23"
Jialingjiang River S6 E104°40'58" N31°28'19"
S7 E106°06'38" N30°50'26"

S8 E107°27'56" N31°12'41"

7K 7K Z& Chishui River S9 E105°41'49" N28°35'26"
IENIW/ S10 E107°45'37" N29°19'29"
Wujiang River Si1 E106°55'38" N27°43'34"
KT BT K R S12 E104°38'54" N28°44'42"
upstream system S13 E105°26'44" N28°52'17"
S14 E106°38'38" N29°3002"

s15 E108°24'30" N30°48'30"

S16 E110°24'17" N31°01'25"

S17 E111°17'11" N30°41'33"

VLK & Qingjiang River S18 E109°29'10" N30°16'30"
1 B2 1 7K 3 S19 E110°28'40" N29°06'13"
Tongting Lake $20 E111°41'53" N29°01'56"
S21 E109°59'48" N27°33'19"

S22 E111°28'10" N27°14'20"

$23 E113°07'44" N29°21'27"

S24 E112°36'51" N26°53'21"

$25 E113°19'46" N28°00'22"

WK & $26 E 109°1'12" N32°4235"
Hanjiang River S27 E110°48'57" N32°49'57"
$28 E111°39'39" N32°23'23"

$29 E112°35'17" N31°10'05"

$30 E113°23'17" N31°41'11"

S31 E113°45'16" N31°01'16"

S32 E114°22'44" N30°52'51"

$33 E113°50'17" N30°3940"

T BE 1 K & S34 E115°06'01" N29°1528"
Poyang Lake S35 E115°48'32" N29°01'19”
$36 E114°55'14" N27°49'00"

$37 E114°59'32" N27°06'48"

S38 E115°21'46" N26°20'17"

$39 E116°14'31" N28°22'37"

S40 E116°18'52" N27°56'00"

s41 E117°11'19" N29°16'14"

S42 E117°14'57" N28°17'33"

KA T K & S43 E113°27'59" N29°4822"
midstream system S44 E113°56'47" N29°57'55"
$45 E114°30'43" N30°14'00"

S46 E114°01'48" N30°34'44"

S47 E114°33'17" N30°39'25"

S48 E116°00'51" N29°42'36"

KK FR S49 E120°05'10" N30°53'45"

Tai Lake S50 E120°19'06" N31°29'44"

S51 E121°29'19" N31°14'14"

KAL T e T oK &R S52 E117°04'09" N30°32'43"
downstream system S53 E117°48'44" N30°56'43"
S54 E117°51'40" N31°35'43"

S55 E118°26'11" N31°21'18"

S56 E118°45'36" N30°56'40"

S57 E 118°46'48" N32°2'24"

S58 E120°54'04" N31°59'00"
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