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Sexual dimorphism and female reproductive outputs of the ovoviviparous and

invasive mosquitofishGambusia affinis

FAN Xiaoli, LIN Zhihua® , HU Xiongguang, LEI Huanzong, LI Xiang
College of Ecology, Lishui University, Lishui 323000, China

Abstract ; In this study, we measured the sexual dimorphism in body size and six other mophometrical variables along with
the individual fecundity in females of ovoviviparous and invasive mosquitofish Gambusia affinis, collected in Lishui
(Zhejiang, eastern China) , during the reproductive season. The results showed that the number of adult females was more
than that of the males during the breeding season, and the body length of adult females was significantly longer than that of
adult males. Therefore, G. affinis is a species with highly female-biased sexual size dimorphism. One-way analysis of
variance with body length as a covariate showed significantly higher ( P<0.0001) head width, interorbital width, body
width, and body mass for G. affinis females than males, while no significant sexual differences were identified based on the
head length or caudal fin length. A principal component analysis resolved two components (with Eigenvalues >1) from six
morphometrical variables, accounting for 65.1% of variation in the original data. The first component (45.4% variance
explained ) had high positive loading for size-free values of head width, interorbital width, body width, and body mass; and
the second component (19.7% variance explained) had high negative loading for the size-free value of head length. Analysis

of unary linear regression showed that the reproductive outputs ( including brood size and mass) of G. affinis positively
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correlated with the female body length, body mass, head width, interorbital width, and body width. Brood size positively
correlated with the average body length of offspring, but there was no correlation between the brood size and the average
body mass. No trade-off was identified between the size and number of offspring. Sexual dimorphism in sex ratio, body size,
and local characteristics of G. affinis was influenced by a variety of selection pressure parameters, including fecundity
selection, sexual selection, niche differentiation, and food competition during the breeding season. Sexual dimorphism also
contributed to population expansion and rapid invasion of the species. Our results have provided some basic data for further

studies on the evolution mechanisms of fish sexual dimorphism.
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Table 1 Descriptive statistics of morphological traits of mosquitofish, Gambusia affinis

ke AL W AR TP R BRI £ RS
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Moroholoical variabl Adult females Adult males Significant levels and results
orphiological variables (n=38) (n=30) of multiple comparisons

&K Body length/mm 35.66 +0.710(28.33—47.62) 21.20 +0.469(15.37—27.96) F ¢6=318.94,P<0.0001, F>M

3% Head length /mm 7.70 £0.181(5.36—10.05) 4.87 +0.108(3.76—5.91) Fy6s=0.44,P = 0.508

3k 5% Head width /mm 5.90 £0.128(4.45—7.91) 2.96 +0.077(2.28—3.77) Fy 65 =19.66,P<0.0001, F>M

HR I Interorbital width/mm 4.95 +0.098(3.90—6.37) 2.53 +0.061(1.85—3.16) Fy 6s=27.51,P<0.0001, F>M

A 5E Body width /mm 7.26 40.160(5.28—10.25) 2.74 40.092( 1.86—3.80) F, ¢ =58.13,P<0.0001, F>M

JFEfE K Caudal fin length /mm 7.53 40.189(5.52—10.48) 4.33 £0.123(3.03—6.12) Fyes=133,P = 0.253

1A Body mass/mg 665.80 +41.93(317.50—1500.40) 109.06 +5.49(24.30—170.00)  F, 45 =17.65,P<0.0001, F>M

FHBE HEE HhnifeiR GERD 8 A KBS mm , B AN mg; A RIR One-way ANOVA (M) B ANCOVA (AR
AR PR i) B9 F EALE E MK (IR S Lo Beffe) 5 F o BUAFMER s M AR HEAR
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Fig. 2 Mean values (+ SE) for regression residuals of head width, interorbital width, body width and body mass against body length of

G. affinis. Numbers in each plot are differences in mean regression residual between the sexes.
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Table 2 Descriptive statistics, expressed as means, standard error and ranges, for female reproductive traits of G.. affinis (n=38)

BAA L FHE NG e/ME RKRE
Morphological variables Mean Standarderror Minimum Maximum
&K Body length/mm 35.66 0.710 28.33 47.62
FEAFJE R TE Postpartum body mass/mg 503.98 33.243 233.20 1107.20
B 1FHE Litter mass/mg 151.82 10.825 57.60 393.20
BSAFAK Litter size 21.21 1.303 10 47

{7 3R K Mean litter body length /mm 7.01 0.080 6.12 8.23
{141 5F-HJ IR T Mean litter body mass /mg 7.23 0.301 3.90 10.94
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FHG
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Fig. 3 Correlation between female body size and reproductive output of G. affinis
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Fig. 4 Correlation between local features and reproductive output of G. affinis
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