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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 1 : 1.73. 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 1 : 1.40. 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 (Fy, 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 F_ ranged from 73 to 908
(average 282) eggs/cm, while the Fy, 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 F ranged from 32 to 54 (average
43) eggs/cm, and the F, 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.
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Fig.1 The sampling sites of Beijiang and Liuxihe populations of Acrossocheilus parallens
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Table1 Comparison of the distribution of standard length and body weight in different ages between Beijiang

and Liuxihe populations of Acrossocheilus parallens

fAK: Standard length (cm) 1A Body weight (g)
ik el E AMA%K — —
Population Sex Age Number Ju SEME + bRUEZE Ju S & bREZE
Range Mean £SD Range Mean +=SD
1" 24 7~114 8.90 +0.92 9.6 ~41.49 18.99 +6.43
2" 36 8.1~120 10.20 +1.05 13.98 ~ 46.90 29.21 +7.56
e 3" 22 10.1~13.1 11.80 +0.85 29.51 ~ 73.60 48.41 +10.89
Female
B tan 4 8 11.3~13.9 12.89 +0.81 37.75 ~ 108.40 73.24 +£19.63
Beijiang 5" 4 12.7 ~14.0 13.40 +£0.61 64.95~ 855 74.85 +8.47
River 1+ 71 57-~98 7.73+1.01 3.70 ~ 20.80 11.99 +4.16
I 2" 76 69~125 9.13+1.17 9.30 ~ 45.80 19.56 +8.07
Male 3" 11 97~120 10.95 +0.69 21.20~52.21 34.84 +9.39
4" 5 113~126 11.80 +0.50 33.2~74.92 54.91 +15.26
1* 8 5.8~8.9 7.61+1.17 43~173 10.35 +4.28
e 2" 31 72~107 8.90 £0.99 7.2~312 17.48 +6.54
S Female 3 19 87~123 10.61 +0.96 15.1 ~44.1 29.11 +7.68
MiREST
Liuxihe 4" 19 89~143 10.75 +1.93 237~779 33.73+18.33
River 1+ 51 42~68 6.20 +0.74 2.34~8.23 5.83 +1.88
Mﬁz . 2" 31 6.5~8.2 7.50 +0.41 8.05~13.61 9.66 +1.36
3 26 7.8~101 8.63 £0.64 74~21.80 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

Fpt P BR300 A4y Month
. Gonad
Population
Stage 1 2 3 4 5 6 7 8 9 10 11 12
I 6.45 0 0 0 0 0 0 652 1463 1707 1935 16.67
i 5161 2963 1176 1837 12.80 1143 2368 2174 1463 1463 80.65 83.33
Jei 1 4194 3704 2353 1837 1402 1714 789 2391 1220  7.32 0 0
Beijiang Y 0 3333 6471 3469 6098 37.14 5132 2826 2439 1220 0 0
Y 0 0 0 2857 1220 3429 1711 1304 732 976 0 0
VI 0 0 0 0 0 0 0 652 26.83  39.02 0 0
I 0 952 3929 1429 5556 2241 3519 17.78 50.34  80.00 0 3.23
il 81.25 0 1429 952 0 1724 1852 2667 3946 800 8200 74.19
R 111 1875 19.05 3571 3333 0 1034 926 1778 612 800 1800 2258
Liuxihe Y 0 7143 1071 3333 4444 1034 1852 26.67 0 4.00 0 0
Y 0 0 0 4.76 0 1724 741 222 0 0 0 0
VI 0 0 0 4.76 0 2241 1111 889 408 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

Y L)) F
The absolute fecundity (eggs)

PRAAR S B8 )
The relative fecundity of

AR S5 )
The relative fecundity of

R i o standard length (eggs/cm) standard length (eggs/g)
Age  Population  Number SEMH + ) SERIMY ) SEIIMY
e e i 2 i e
Range Mean +SD Range Mean +SD Range Mean +SD
BJ 14 578 ~4 378 1542 +1 066 73 ~ 447 172 £113 42 ~ 203 89 £47
1 LXH 1 440 440 42 42 22 22
P {H P value P <0.001 P <0.001 P <0.001
BJ 24 913 ~ 6 844 2552 1219 126 ~ 590 240 £101 46 ~ 188 91 £34
2" LXH 8 120 ~ 330 329 +39 32~42 35+4 14~33 207
P {H P value P <0.001 P <0.001 P <0.001
BJ 20 1772 ~8056 3603 +1 542 160 ~ 644 301 +117 55 ~ 147 84 £24
3 LXH 15 320 ~ 586 466 £65 33~54 44 +6 12~31 19 +5
P {4 Pvalue P <0.001 P <0.001 P <0.001
BJ 12 2712~12621 5674 £2 760 207 ~ 908 425 +201 46 ~ 139 85 +30
4" LXH 9 392 ~ 648 505 +79 43 ~52 49 3 14 ~ 36 237
P {4 Pvalue P <0.001 P <0.001 P <0.001
. BJ 3 3698~7702 60352085 250 ~ 579 432 +167 51~125 88 +37
° LXH —

BJ &7RALIT; LXH FRUREI ;s — RoR AR RNZA A SCE R AL A, oA K

BJ for Beijiang River; LXH for Liuxihe River; —Represents without specimens in the ages groups, data deficiency.
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Table 4 The comparison of fecundity in different standard length groups between Beijiang and Liuxihe

populations of Acrossocheilus parallens

PARAAT S g PR AT LI
KL HRaR VEW)] The relative fecundity The relative
em The absolute fecundity F (eggs) of standard length fecundity of
R com ‘ Ui K (eggsicm) weight (eggs/g)
ange o Population ~ Number
standard . BiE = . BE = . B +
length il v i v S v
eng FruftE 2 N iNliF
Range Range Range
(Mean £SD) (Mean £SD) (Mean +SD)
BJ 10 578 ~ 3405 1411 +767 73 ~ 405 166 +90 44 ~ 174 91 +35
L<9 LXH 6 257 ~ 468 366 =82 17 ~ 36 29 +8 36 ~54 43 £7
P {f P value P <0.001 P <0.001 P <0.001
BJ 25 840 ~ 4 378 2 035 +841 98 ~ 447 202 =84 42 ~ 203 82 37
9<L<U | xH 19 322~528 427 +70 14~ 25 20 +7 32~52 42 +4
P {f P value P <0.001 P <0.001 P <0.001
BJ 27 2473 ~8644 4266 =1 736 204 ~ 665 351 +134 55~188 94 +30
BLsB 1 xH 8 455 ~ 648 538 £69 12~19 15 +5 37~51 45 +2
P {H P value P <0.001 P <0.001 P <0.001
BJ 11 2712~12621 5539 +2 803 207 ~ 908 401 +202 47 ~ 139 80 +30
L>13
LXH —

BJ ARACTIAMIE:  LXH R R MANE; — Ron R FZF AR SR, TSR E .

BJ for Beijiang River; LXH for Liuxihe River; —Represents without specimens in the standard length groups , data deficiency.
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Fig. 3 Annual changes of fullness of Beijiang and Liuxihe populations of female (a) and male (b)

of Acrossocheilus parallens
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