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Abstract: [Objectives] To support fish resource protection and ecological restoration, this study investigated
the age, growth and reproduction of Pseudogyrinocheilus procheilus based on monthly samples collected in
the Chishui River between March 2023 and February 2024. [Methods] Scales were used as material for age
determination, and von Bertalanffy growth functions were fitted based on the ages determined from scales and
the measured body length data. The Chi-square test is used for further validation of the goodness-of-fit of the
equation. [Results] The results indicated that the age of P. procheilus ranged from 1 to 5 years, with a
predominance of 2 and 3 years of age (Fig. 1), and a sex ratio of 1 : 0.53 (female : male). The relationship
between body length and weight was described by the equations Wo = 3.948 x 10°% L>*" for females and
W,=2137x10"° L**® for males (Fig. 3). The r-test of the allometric growth index (b) was further analyzed,
uncovering the b value of females is significantly greater than 3 (P < 0.01), indicating a positive allometric

growth pattern. Differently, males exhibited a b value of 2.989, suggesting an isometric growth pattern. The

324.89[1 - e 1322191 for females and Ly = 236.25[1 - ¢ %0 1828)]

von Bertalanffy functions were Lo =
for males (Fig. 4). The growth rate and acceleration of body length show no inflection point, with growth rate
decreasing with age and the acceleration remaining negative. In contrast, the growth rate and acceleration of
body weight exhibited inflection points, with inflection ages (#) of 6.41 years for females and 3.40 years for
males (Fig. 5). The analysis indicated that the first sexual maturation and age occurred at a length of 170.35
mm and an age of 3.12 years for females, and 155.28 mm and 2.65 years for males (Fig. 6), respectively.
Analysis of the gonadal somatic index and ovarian development period indicated that spawning occurred from
May to September, peaking in May and June (Fig. 7). Studies on egg diameter frequency distributions (Fig. 9)
and histological observations of ovarian development (Fig. 8) revealed that P. procheilus employs a
single-batch spawning strategy. The mean absolute fecundity and relative fecundity were 4 496 eggs per
female and 31 eggs per gram, respectively, with absolute fecundity positively correlated with body length and
binomially correlated with body weight (Fig. 11). [Conclusion] Based on the above conclusions, we believe
that fishing has a great impact on fish like P. procheilus, which have low individual fecundity and high growth
inflection age. Maintaining a long-term fishing ban is the basic measure for fish protection in the upper
reaches of the Chishui River.
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Tablel Back calculated body length of female and male Pseudogyrinocheilus procheilus
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SBELAECIBUA(E (mm) 112.13 140.51 162.19
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Fig. 8 Observation of ovarian development in Pseudogyrinocheilus procheilus

a. NGRS b, IVHIEREL., cv. ORI, fr. JEMOME; n. 400EA%; nu. #4725 Oo2. 2 RFARURERANAE; Oo3. 3 BIARSNEEANME; Ood. 4 B AR
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a. The late stage Il ovaries; b. The late stage IV ovaries. cv. Cortical alveoli; ft. Follicle theca; n. Nucleus; nu. Nucleolus; Oo2. Phase I

oocytes; 003. Phase III oocytes; Oo4. Phase IV oocytes; yg. Yolk granules; zr. Zona radiata
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Fig. 9 Histogram of oocyte diameter distribution of Pseudogyrinocheilus procheilus
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Fig. 10 Boxplot of age distribution for absolute
fecundity of Pseudogyrinocheilus procheilus over age
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The numbers in the graph represent the mean fecundity of samples at

each age, the scatter points represent individual fecundity, and the

dashed line represents the normal distribution curve of fecundity.
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Table2 Growth and reproductive parameters of Pseudogyrinocheilus procheilusin different waters

5 sl Hd s
- i F F
River basin Sex L (mm) k o ! M Data sources
AT L3 Mifs Female 32489 0.14 417 641 5315-7200 169-51.6 AW
Upstream of the Chishui River HEfE Male 23625 024 4.13 3.40 4495.6 30.5 This study
EEAINSY MEft Female  355.01  0.14 425 636 | 026-6674 9.7-493 B 2012
b +=

The Sinan section of the Wujiang River /s Male 22404 032 421 1.73 3606.0 27.0

Lo @R b BARKAHG 0. BWEREE: o ERIIAG FAWEE)); Py AXEED.

L, . The theoretical maximum length; k. The growth coefficient; &. The growth performance index; #. Growth inflexion point; F. Absolute

fecundity; Fyu. Relative fecundity.
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