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Tab. 1 Primer sequences and annealing temperature of 11 microsatellite markers in Chinese sturgeon, Acipenser sinensis
locus (5'-3" -
( access no) primer sequence (5'-3") / Tm /bp size HWE ploidy

Asi-66034 F: CCTACGCCAAGCTCAACCAG 56 309 0.362 4n
(KM379072) R: ACCGCAGAGTCACGGAGTTG

Asi-46902 F: GGGTGTGTGTGTTTGTTTTGTTT 58 313 0.164 4n
(KM379073) R: ACACTCCCACACACCTCTTCATT

Asi-65194 F: TACAAAATCGGCAGAAAGGCT 58 296 0.381 4n
(KM379077) R: GCAGGCATGATGAGAATAGGC

Asi-75067 F: AGAGTTCTCGAAGCGGAAACAG 60 293 0.222 4n
(KM379079) R: CTGGTTCAAACTGGGAGCGAT

Asi-67123 F: AGCTAACAGCAGTGCATGGTATTT 62 276 0.002" >4n
(KM379082) R: CTTGAGATAAAAGGCGCTGTAGAG

Asi-73843 F: GGTGTTTGAAAGACAGCGAGAA 58 292 0.065 4n
(KM379084) R: TTCCTCCAGGACAGAGTTTGC

Asi-77057 F: GGGTCCCGCACAGTTTAAAG 56 300 0.006" >4n
(KM379087) R: GACGGCAAGGCAAGATAGGT

Asi-76964 F: GGACAAAGGACAGCCAAAGC 58 299 0.125 4n
(KM379088) R: CATTTTTGTCACAATCGGCAG

Asi-72040 F: AGCAGAGTCCACATCCCCCT 62 306 0.129 4n
(KM379089) R: GAGTGTCGCTCGAAAGCCCT

Asi-67648 F: TCCGGTACTGGAAACCCTTG 60 302 0.184 >4n
(KM379090) R: ATTCGCCTGGAAGAGCACAC

Asi-56700 F: CAACCTCTTCACTACCGCAAAC 50 295 0.237 4n
(KM379094) R: TGCAAAAAGGAATTGGAATCG

2
2.1
( 1 2 3
4), ;
[21] [22] (23]
; 5
[21] 1 2015
[22] [23] Fig. 1 Wild juvenile Acipenser sinensis obtained from Xupu
section of the Yangtze River estuary
, 2 (4# 14#)
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Tab. 2 Weight, body length and total length of 15 juvenile Acipenser sinensis

serial number measure date /g weight /cm body length /cm total length
1# 2015/6/16 30 17.0 20.0
2# 2015/6/16 83 24.0 29.0
3# 2015/6/16 59 21.0 26.0
4# 2015/6/17 63 23.1 26.9
S# 2015/6/17 48 21.5 25.9
6# 2015/6/17 125 28.3 33.2
T# 2015/6/17 64 22.5 27.5
8# 2015/6/17 148 30.0 34.3
o# 2015/6/17 57 21.7 26.2
10# 2015/6/17 29 18.4 21.0
11# 2015/6/17 94 25.6 31.4
12# 2015/6/18 53 21.5 25.4
13# 2015/6/18 131 28.0 32.7
14# 2015/6/19 63 22.5 27.6
15# 2015/6/19 71 23.0 28.2
+ mean+SD - 74.5+£35.6 23.2+3.6 27.7£4.0

3

5
Tab. 3 Comparisons of morphological characteristics among random 5 juvenile Acipenser sinensis samples

/

/

/

/

. / / body length  body length ! head head length / . head head length /
serial body length body length /caudal /caudal length/snout . - length /diameter
number /body height /head length peduncle peduncle length /1nt.e rorbital of eye he_:ad length
. distance behind the eyes
length height
A 6.0-9.9 3.0-4.5 8.1-15.0 20-24.5 1.9-2.5 2.5-3.7 13.3-15.0 2.2-2.5
B 5.9-9.8 3.1-44 8.0-14.0 - 1.7-2.4 2.7-3.6 - -
C 6.43-8.03 2.76-3.16 9.71-12.31 21.12-28.04 1.96-2.18 3.04-3.62 16.55-20.25 1.96-2.33
3# 7.49 3.06 12.11 23.23 1.85 3.25 13.44 2.25
4# 8.17 3.00 12.89 23.99 1.84 3.29 14.24 2.33
ot 6.74 3.04 12.09 24.21 1.81 3.31 13.77 2.26
12# 7.83 3.03 12.39 22.44 2.02 3.18 13.26 222
14# 8.40 3.08 12.15 24.35 2.20 3.51 14.17 2.21
TA: 21, 10 ;B: [22] 20 ;C: [23]) 30

5

Note: A denotes sample from Fishes of Sichuan 2!l with sample size of 10; B denotes sample from Fish in the Yangtze River (221 with sample
size of 20; C denotes sample from Maol?*) with sample size of 30.

4

5

Tab.4 The number comparisons of bone lamella, aill raker, and dorsal rags among random 5 juvenile Acipenser sinensis samples

bone lamella

serial number ( + )back aill raker  dorsal rag
(front+back)  behind anal fin  left abdomen right abdomen left body right body
A 11-15+1-2 1-2 9-15 9-15 27-39 28-38 13-26 52-66
B 9—14+1-2 1-2 8-15 9-14 24-37 27-37 14-28 54-66
C 12.1-14.3 - 9.6-12.8 9.8-12.4 32.1-37.9 31.7-37.9 15.8-19.8 54.3-62.5
3# 13+2 2 12 12 32 31 16 55
4# 12+2 2 12 12 37 34 22 54
ot 14+1 1 10 10 32 31 17 57
12# 12+2 2 12 11 32 32 16 61
14# 13+2 2 12 14 37 40 15 60
A B DA (21, 10 ;B: 1221 20 ;C: 231
30

Note: The bold number indicates it is inconsistent with A and B; A denotes sample from Fishes of Sichuan ! with sample size of 10; B
denotes sample from Fish in the Yangtze River 22! with sample size of 20; C denotes sample from Mao!?3] with sample size of 30.
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Tab. 5 Indices of genetic diversity per locus among four Acipenser sinensis populations

locus allele number effective allele number Hs H:
Asi-65194 18 3.316 0.707 0.875
Asi-73834 14 6.358 0.852 0.884
Asi-67123 23 7.558 0.877 0.936
Asi-76964 7 2.541 0.613 0.693
Asi-46902 17 3.404 0.714 0.853
Asi-75067 16 6.722 0.860 0.893
Asi-77057 24 5.070 0.811 0.873
Asi-67648 20 8.413 0.890 0916
Asi-56700 17 2.797 0.649 0.793
Asi-72040 11 3.526 0.724 0.807
Asi-66034 12 2.701 0.636 0.808

overall 16.273 4.764 0.757 0.848

6 11

Tab.6 Indices of genetic diversity per Acipenser sinensis population across 11 microsatellite loci

population sample size allele number effective allele number Hs H: SW
Popl 39 8.000 4.705 0.743 0.743 1.634
Pop2 30 13.455 6.464 0.810 0.810 1.998
Pop3 33 7.182 4.377 0.686 0.686 1.548
Pop4 15 9.455 5.667 0.796 0.796 1.886
: Popl, ; Pop2, ; Pop3, ; Pop4,

Note: Popl, A. dabryanus; Pop2, A. sinensis; Pop3, A. schrenckii; Pop4, population in this study.

( ) , 5.667 0.796 0.796 1.886
13.455 6.464 0.810 0.810 3 , « 7,
1.998; 3( ) , 3( ) ,
0.209(P<0.05); 2( ) R
- 7.182 4.377 0.686 0.039(P<0.05); 1( )
0.686  1.548; 4( ) R 0.108(P<0.05),
R :9.455 15
7 4
Tab.7 Pairwise differentiation among four Acipenser sinensis populations across 11 microsatellite loci
statistic 1 Popl 2 Pop2 3 Pop3 4 Pop4
Popl - 0.001 0.001 0.001
Pop2 0.100 - 0.001 0.001
Pop3 0.224 0.202 - 0.001
Pop4 0.108 0.039 0.209 -
(= t P ;Popl: ; Pop2: ; Pop3 ; Pop4:

Note: Values of Fg for all pairs of populations are in the upper triangular matrix; P-values for all pairs of populations are in the lower
triangular matrix; Popl: A. dabryanus; Pop2: A. sinensis; Pop3: A. schrenckii; Pop4: population in this study.
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External morphology and molecular identification of wild juvenile
Acipenser sinensis newly found in the Jiangsu Xupu section of the
Yangtze River

ZHANG Shuhuan!, YANG Huanchao', XIN Miaomiao', WU Jinming!, DAI Zhenguo?, DU hao!, LIU Zhigang',
WEI Qiwei'-2

1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture of China; Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. Fishery Supervision and Management Brigade, Changshu 215500, China

Abstract: Chinese sturgeon (Acipenser sinensis) is a large anadromous fish listed under Category I State
protection in China and is critically endangered. This anadromous fish has historical commercial importance and
was widely dispersed in the main tributaries of the Yangtze River and the coastal regions of the Qiantang River,
Minjiang River, and Pearl River. However, natural populations have declined severely in the last three decades as a
result of blocking of the migration route by the Gezhouba Dam. Natural reproduction of A. sinensis was
interrupted during 2013-2014 according to the monitored number of fish in the breeding population at the
Gezhouba Dam spawning site and catadromous juvenile fish in the estuary. Fifteen juvenile sturgeons were found
in the Jiangsu Xupu section of the Yangtze River in June 2015. It is of great significance to evaluate whether these
juvenile fish are Chinese sturgeon or hybrid sturgeon; however, few studies have tried to identify Chinese sturgeon
among other sturgeons. In this study, we successfully identified and differentiated the newly found juvenile fish
from three other sturgeon species endemic to China, including 30 A. sinensis, 39 A. dabryanus, and 33 A.
schrenckii. Morphological characters, such as bone lamella, gill rakers, and dorsal rays, of these newly found
juvenile fish were consistent with those of Chinese sturgeon. Eleven polymorphic microsatellite loci isolated and
characterized in a previous study were used to identify the three sturgeon species. The results showed that the
newly found sturgeon in the Yangtze River was closest to A. sinensis (Fs=0.039, P<0.05) and farthest from A.
schrenckii (Fs=0.209, P<0.05), indicating that these fish were undoubtedly juvenile Chinese sturgeon. The level of
genetic diversity (mean number of alleles=9.455; total heterozygosity=0.796; Shannon-Wiener Diversity
Index=1.998) of these juvenile Chinese sturgeon was lower than that of other wild Chinese sturgeon (mean number
of alleles=13.455; total heterozygosity=0.810; Shannon-Wiener Diversity Index=1.886), suggesting that the size of
the wild Chinese sturgeon breeding population is decreasing. No natural A. sinensis reproduction was found during
2014 at the Gezhouba Dam spawning site, which is the only known spawning site for this endangered species. We
speculate that these fish came from another spawning ground. In recent years, the Three Gorges Dam, which is the
world’s largest hydroelectric project, was put on-line, and it has had a tremendous impact on the natural
reproduction of Chinese sturgeon by influencing the seasonal fluctuations in downstream water flow and
temperatures, potentially resulting in loss of the eco-hydrological conditions needed by the fish for spawning. The
Chinese sturgeon is an adaptable fish judging from its life history, so it is likely that other spawning sites located
downstream of the Gezhouba Dam are being used. It is necessary to identify the exact positions of these spawning
grounds to describe the hydrological conditions and better protect this endangered species. Our results will be
useful for monitoring natural populations, surveying new spawning sites, and designing conservation strategies.
Key words: Acipenser sinensis; interspecific identification; microsatellite; spawning site; Yangtze River estuary
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