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Abstract According to evolutionary stable strategy (ESS) theory, the “roles model” in sperm competition
predicts that males who occupy different roles during pre-copulatory competition, will adopt different sperm
investment strategies during post-copulatory competition. The “sperm dilution” hypothesis suggests that males
may invest differently in terms of sperm number or sperm size on different spatial scales. Owing to physiological
and behavioral characteristics including internal fertilization, sperm storage, and multiple matings, most urodeles
are considered ideal animal models for testing the aforementioned hypotheses. Based on previous research into
pre-copulatory competition in male Taliang crocodile newts (Liangshantriton taliangensis), this study aimed to
explore post-copulatory competition among L. taliangensis males. Using all-subset regression (ASR) analysis,
we tested for relationships between sperm number (testis mass and volume) and size (total sperm length and
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sperm tail length) and body features (snout-vent length, relative tail length, and relative tail height) and body
condition (scaled mass index). Larger males tended to have larger testis mass and testis volume, but the
relationship was not found to be statistically significant (Pyy.sy. = 0.095; Pry.sy. = 0.058). A significantly negative
correlation was found between sperm size (total sperm length and sperm tail length) and snout-vent length (sperm
total length to SVL: coefficient = - 0.939, P < 0.001; sperm tail length to SVL: coefficient = - 0.865, P < 0.001).
The scaled mass index of males showed a significant positive correlation with sperm size (sperm total length:
coefficient = 1.322, P < 0.001; sperm tail length: coefficient = 1.745, P < 0.001). This finding indicates that male L.
taliangensis with smaller body size experience a pre-copulatory disadvantage, but have adopted compensatory
tactics by producing larger-sized, longer-tailed sperm to maximize fertilization success. In addition, both
disadvantaged males and males with good body conditions showed a tendency to invest more in sperm quality
than in sperm number. These results offer the first evidence for the “roles model” during sperm competition in
Caudata. Furthermore, they reveal that in these kinds of mating systems, which possess special sperm storage
structures, sperm displacement may play a critical role in sperm competition.

Keywords sperm competition; testis size; sperm phenotype; Liangshantriton taliangensis; Caudata; amphibian
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condition of Liangshantriton taliangensis with testis size and
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TM: Testis mass; TV: Testis volume; TSL: Total sperm length; STL:
Sperm tail length; SVL: Snout-vent length; SMI: Scaled mass index.
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Table 2 Best fitting model parameters of body size and body
condition of Liangshantriton taliangensis with testis size and
sperm phenotype

(K 4g B AR HHE RHARE R HE PiH
Dependent Variable d; Coefficient SE t-value P-value

™ SVL 20 0.005 0.003 1.761 0.095

TV SVL 20 0.006 0.003 2.024 0.058
TSL SVL 12 -0.939 0.156 -6.006 <0.001***
SMI 12 1.322 0.333 3.973 <0.001***
STL SVL 12 -0.865 0.151 -5.742 <0.001***
SMI 12 1.745 0.321 5.440 <0.001***
*TORNGLIHE#E M *P < 0.05, ** P <0.01, ***P < 0.001. TM: S2H)fi&;

TV: SHRAREL TSL: FE T 4K STL: /5 TR K; SVL: kikK; SMI: Lk
191 J5 A

* Significance level: * P < 0.05, ** P < 0.01, *** P < 0.001. TM: Testis
mass; TV: Testis volume; TSL: Total sperm length; STL: Sperm tail
length; SVL: Snout-vent length; SMI: Scaled mass index.
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