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the middle and upper reaches of Beijiang River, and the upstream area of Liuxihe River (Fig. 1). These 

specimens were used for the comparative study on reproductive characteristics. The scales were collected and 

used for age determination. The standard length, body weight, net body weight and ovary weight were 

measured. The gonadosomatic index and the fullness were calculated. The results showed that the age of 

reproductive population is from 1+ to 5+ for females, and 1+ to 4+ for male in Beijiang River population, and 

the sex ratio of females to males in the reproductive population is 1Ϙ1.73. The corresponding number was 1+ 

to 4+ for females, and 1+ to 3+ for males in Liuxihe River population, with the sex ratio of females to males in 

the reproductive population is 1Ϙ1.40. For different age groups, both standard length and body weight of the 

reproductive population of Beijiang River were significantly larger than Liuxihe River population (Table 1). 

The Beijiang River population have longer spawning period than the Liuxihe Population: the spawning period 

of A. parallens in the Beijiang River population was from January to October, mainly in March to July, while 

the population of Liuxihe River population was from January to August, mainly in May to July (Table 2, Fig. 

2). In the spawning period, for both of females and males of Beijiang River population, the gonadosomatic 

indices were higher than the Liuxihe population. For both of different ages and different standard length 

groups, all of the individual absolute fecundity (F, eggs), the individual relative fecundity of standard length 

(FL, eggs/cm) and the individual relative fecundity of body weight (FW, eggs/g) of the Beijiang River 

population, were significantly higher than that of the Liuxihe population (Table 3, 4). For the Beijiang River 

population , the F varied from 578 to 12 621 ( average 3 303) eggs, and the FL ranged from 73 to 908 

(average 282) eggs/cm, while the FW ranged from 42 to 203 (average 87) eggs/g. On the other hand, the F of 

Liuxihe River population ranged from 120 to 648 (average 443) eggs, the FL ranged from 32 to 54 (average 

43) eggs/cm, and the FW ranged from 12 to 36 (average 20) eggs/g. Except for some months in winter, the 

fullness of females and males in the Beijiang River population were higher than that of the Liuxihe 

population (Fig. 3). All the distinction between the populations of Beijiang River and Liuxihe River were 

analyzed with the nutrient status, fishing intensity, and the differences of river morphology and habitat.  

Key words: Acrossocheilus parallens; Reproductive biology; Beijiang River; Liuxihe River 
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Fig. 1  The sampling sites of Beijiang and Liuxihe populations of Acrossocheilus parallens 

א  ̔Ӥעȁ ὰȁ ȁ Ὧȁ ̕ǻ ̔ ȁ Ȃ 

 for sampling localities of Beijiang River population: Renhua, Shixing, Guitou, Shaoguan, Yingde; ǻ for sampling localities of Liuxihe River 

population: Lvtian, Liangkou.  
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Table 1  Comparison of the distribution of standard length and body weight in different ages between Beijiang 

and Liuxihe populations of Acrossocheilus parallens 

 

Population 

⁞ 

Sex 

 

Age 

эᴇ  

Number 

ᴇ  Standard length (cm)  ᴇ Body weight (g) 

 

Range 

ḣ ± ῆ  

Mean ± SD 

 

 

 

Range 

ḣ ± ῆ  

Mean ± SD 

א  

Beijiang 

River 

 

Female 

1
+
 24   7 ~ 11.4  8.90 ± 0.92    9.6 ~ 41.49 18.99 ± 6.43 

2
+
 36  8.1 ~ 12.0 10.20 ± 1.05  13.98 ~ 46.90 29.21 ± 7.56 

3
+
 22 10.1 ~ 13.1 11.80 ± 0.85  29.51 ~ 73.60  48.41 ± 10.89 

4
+
  8 11.3 ~ 13.9 12.89 ± 0.81   37.75 ~ 108.40  73.24 ± 19.63 

5
+
  4 12.7 ~ 14.0 13.40 ± 0.61  64.95 ~ 85.5 74.85 ± 8.47 

 

Male 

1
+
 71 5.7 ~ 9.8  7.73 ± 1.01    3.70 ~ 20.80 11.99 ± 4.16 

2
+
 76  6.9 ~ 12.5  9.13 ± 1.17    9.30 ~ 45.80 19.56 ± 8.07 

3
+
 11  9.7 ~ 12.0 10.95 ± 0.69   21.20 ~ 52.21 34.84 ± 9.39 

4
+
  5 11.3 ~ 12.6 11.80 ± 0.50    33.2 ~ 74.92  54.91 ± 15.26 

 

Liuxihe 

River 

 

Female 

1
+
  8 5.8 ~ 8.9  7.61 ± 1.17    4.3 ~ 17.3 10.35 ± 4.28 

2
+
 31  7.2 ~ 10.7  8.90 ± 0.99    7.2 ~ 31.2 17.48 ± 6.54 

3
+
 19  8.7 ~ 12.3 10.61 ± 0.96   15.1 ~ 44.1 29.11 ± 7.68 

4
+
 19  8.9 ~ 14.3 10.75 ± 1.93   23.7 ~ 77.9  33.73 ± 18.33 

 

Male 

1
+
 51 4.2 ~ 6.8  6.20 ± 0.74   2.34 ~ 8.23  5.83 ± 1.88 

2
+
 31 6.5 ~ 8.2  7.50 ± 0.41    8.05 ~ 13.61  9.66 ± 1.36 

3
+
 26  7.8 ~ 10.1  8.63 ± 0.64     7.4 ~ 21.80 14.83 ± 3.17 
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Table 2  Percentage of individuals at different stages to monthly fish catching of Beijiang and Liuxihe 

populations of Acrossocheilus parallens 

 

Population 
Gonad 

Stage 

֙Month 

1 2 3 4 5 6 7 8 9 10 11 12 

א  

Beijiang 

Ň  6.45 0 0 0 0 0 0  6.52 14.63 17.07 19.35 16.67 

ň 51.61 29.63 11.76 18.37 12.80 11.43 23.68 21.74 14.63 14.63 80.65 83.33 

ŉ 41.94 37.04 23.53 18.37 14.02 17.14  7.89 23.91 12.20  7.32 0 0 

Ŋ 0 33.33 64.71 34.69 60.98 37.14 51.32 28.26 24.39 12.20 0 0 

ŋ 0 0 0 28.57 12.20 34.29 17.11 13.04  7.32  9.76 0 0 

Ō 0 0 0 0 0 0 0  6.52 26.83 39.02 0 0 

 

Liuxihe 

Ň 0  9.52 39.29 14.29 55.56 22.41 35.19 17.78 50.34 80.00 0  3.23 

ň 81.25 0 14.29  9.52 0 17.24 18.52 26.67 39.46  8.00 82.00 74.19 

ŉ 18.75 19.05 35.71 33.33 0 10.34  9.26 17.78  6.12  8.00 18.00 22.58 

Ŋ 0 71.43 10.71 33.33 44.44 10.34 18.52 26.67 0  4.00 0 0 

ŋ 0 0 0  4.76 0 17.24  7.41  2.22 0 0 0 0 

Ō 0 0 0  4.76 0 22.41 11.11  8.89  4.08 0 0 0 
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Fig. 2  Annual changes of gonadosomatic indices (GSI) of Beijiang and Liuxihe populations of female (a) and 

male (b) of Acrossocheilus parallens 
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Table 3  The comparison of fecundity in different ages between Beijiang and 

Liuxihe population of Acrossocheilus parallens 

 

Age 

 

Population 

 

Number 

╒ F 

The absolute fecundity (eggs) 

 

 

 

ᴇ ╒ 

The relative fecundity of  

standard length (eggs/cm) 

 

 

 

ᴇ ╒ 

The relative fecundity of  

standard length (eggs/g) 

 

Range 

ḣ ± 

ῆ  

Mean ± SD 

 

 

 

Range 

ḣ ± 

ῆ  

Mean ± SD 

 

 

 

Range 

ḣ ± 

ῆ  

Mean ± SD 

1
+
 

BJ 14  578 ~ 4 378 1 542 ± 1 066  73 ~ 447 172 ± 113  42 ~ 203 89 ± 47 

LXH  1 440 440  42 42  22 22 

Pḣ P value P < 0.001  P < 0.001  P < 0.001 

2
+
 

BJ 24  913 ~ 6 844 2 552 ± 1 219  126 ~ 590 240 ± 101  46 ~ 188 91 ± 34 

LXH  8 120 ~ 330 329 ± 39  32 ~ 42 35 ± 4  14 ~ 33 20 ± 7 

Pḣ P value P < 0.001  P < 0.001  P < 0.001 

3
+
 

BJ 20 1 772 ~ 8 056 3 603 ± 1 542  160 ~ 644 301 ± 117  55 ~ 147 84 ± 24 

LXH 15 320 ~ 586 466 ± 65  33 ~ 54 44 ± 6  12 ~ 31 19 ± 5 

Pḣ P value P < 0.001  P < 0.001  P < 0.001 

4
+
 

BJ 12 2 712 ~ 12 621 5 674 ± 2 760  207 ~ 908 425 ± 201  46 ~ 139 85 ± 30 

LXH  9 392 ~ 648 505 ± 79  43 ~ 52 49 ± 3   14 ~ 36 23 ± 7 

Pḣ P value P < 0.001  P < 0.001  P < 0.001 

5
+
 

BJ  3 3 698 ~ 7 702 6 035 ± 2 085  250 ~ 579 432 ± 167  51 ~ 125 88 ± 37 

LXH ̇ 

BJ א ̕LXH ̇̕  Ὧ эᴇ̆ Ὧ Ȃ 

BJ for Beijiang River; LXH for Liuxihe River; ̇Represents without specimens in the ages groups, data deficiency. 




