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Sexual dimorphism and female reproductive outputs of the Abscondita chinensis
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Abstract: In this study, we assessed the reproductive output and sexual dimorphism in body size as well as nine other
morphometric variables of Abscondita chinensis and Abscondita terminalis collected from Lishui ( Zhejiang, eastern China)
during their breeding seasons. The results of two-way ANOVA analysis revealed that A. chinensis had significantly greater
total length than A. terminalis, and females exhibited significantly larger total length compared to males. A two-way
ANCOVA was conducted with total length as a covariate, followed by Tukey’ s test, which revealed that the pronotum
width, elytron length, compound eye width, thorax length, abdomen width, photogenic organ area, and body weight of A.
chinensis were all significantly smaller than those of A. terminalis. Additionally, the abdomen length of A. chinensis was

significantly larger than that of A. terminalis while there was no significant difference in antenna length between the two
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species. Females exhibited significantly greater pronotum width, abdomen length, abdomen width, and body weight
compared to males, while their elytra length, compound eye width, thorax length, antenna length, and photogenic organ
area were significantly smaller. The interaction between species and sex had significant effects on pronotum width,
compound eye width, abdomen length, antenna length, and photogenic organ area; however, no significant effects were
observed on elytron length, thorax length, abdomen width or body weight. The sexual dimorphism indices of A. chinensis and
A. terminalis gradually approached 0.144 and 0.091, respectively. The principal component analysis (with eigenvalue = 1)
of the nine morphological variables revealed that the first two principal components accounted for a total variation of 56.8%.
In the first principal component, compound eye width and photogenic organ area exhibited higher negative loading
coefficients, while abdomen length showed a higher positive loading coefficient ( explaining 31.3% of the variation). The
second principal component had high negative loading coefficients for pronotum width and elytron length (explaining 25.5%
of the variation). The mean clutch size of A. chinensis and A. terminalis was 28.9 and 18, respectively. Linear regressions
examining the relationship between reproductive output and maternal individual size revealed significantly positive
correlation between clutch size and both maternal total length and body weight. The results of one-way ANOVA indicated
that A. chinensis individuals with specific total-length laid significantly higher number of eggs compared to those of A.
terminalis. Both A. chinensis and A. terminalis exhibited female-biased sexual size dimorphism, which is the result of a
combination of fertility selection, energy allocation, and movement. The increase in key local features such as ventral
volume in female flies represents an adaptation to fertility selection, and the degree of heteromorphic variation between sexes

is positively correlated with species fertility.
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Table 2 Loading of the first two axes of a principal component analysis on nine morphological variables

128X Z2 %X Factor loading

S oL 0B
First principal component (PC1) Second principal component ( PC2)
AT ML P Pronotum width/ mm 0.204135 -0.767411
LICheIRN Elytron length/mm -0.052370 -0.821274
5 B 55 Compound eye width/mm -0.899181 -0.208476
g K Thorax length/mm -0.009641 -0.602586
84 Abdomen length/mm 0.711982 0.101442
%% Abdomen width/ mm 0.271278 -0.676369
fili /i Antenna length/mm —-0.389657 -0.312313
&G Photogenicorgan area/mm> -0.884645 -0.074417
Ny Body weight/g 0.668291 -0.233267
%@?‘X# Variance explained 31.3% 25.5%
At 5 2 1 T VAR A i 25 RN R
*3 BERNLBBEERSHINERSSNEABNBAZFESHILE

Table 3 Two-way ANOVA comparison in the principal component analysis vectors of morphological characteristics between Abscondita

chinensis and Abscondita terminalis

F G 4 Yy PEH EHAEH
Axes of Principal component analysis Species Sex Interaction
—ERS Fy 4= 29.50% Fi y= 90.94%" Fy y= 3.82
First principal component (PC1) P<0.001, ch>te P<0.001, F>M P =0.051
Ry %) Fi 0= 50.64"" Fy 4= 1.67 Fy 4= 0.01
Second principal component (PC2) P<0.001, ch>te P=0.197 P=0.908

F, =25.47,P<0.001) FIIAHE (1= 0.29,F, = 26.23,P<0.001) MIHXRBE (3K 4),

100 100
o R s y=10.72x - 79.53 O Ui R »=1866.94x - 15.47
°— Jil?%lﬂ“ﬁ‘ =7.81x - 68.74 o — MENEAE ) =115530x - 112.60
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g © N
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0 1 1 1 1 1 1 1 0 | | | | | | |
7 8 9 10 11 12 13 14 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045
4K Total length/mm {RHE Body mass/g
3 HEBERNMDEHEBRNSNESFEHERKZENEIEXR E4 mERMOBHREENESNHSSEEEZ HNEEXR
Fig.3 The linear regression of clutch on total length of maternal Fig.4 The linear regression of clutch on body mass of maternal
Abscondita chinensis and Abscondita terminalis Abscondita chinensis and Abscondita terminalis
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24.85,P<0.001) AKX R BEH (K 3, K 4)
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