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Sex ratio patterns and reproductive characteristics of Salicaceae species at
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Alsiza® The causes and consequences of variation in the sex ratios of organisms with separate sexes remain a central theme
in evolutionary biology. The sex ratios of sympatric Populus sp. and Salix sp. vary according to the altitude and species; 1:1
equilibrium sex ratios are observed at mid-altitudes while the ratios are skewed at high altitudes, with Populus sp. having
male-biased and Salix sp. having female-biased sex ratios. In this study, the reproductive investments, population density,
and pollination efficiency of P. purdomii and S. magnifica were assessed at two different altitudes of 2 000 and 2 600 m on
the Gongga Mountain, with the aim to provide new clues on the ecological and evolutionary aspects of the two species. Our
results showed that the population densities significantly decreased from 2 000 to 2 600 m, being higher for S. magnifica
than for P. purdomii at both the altitudes. The pollen received by the stigma was also significantly higher in Salix sp., due to
its high population density, as well as due to the simultaneous pollination by the wind and insects, which may intensify the
gametophytic competition to favor selective fertilization by the female-determining pollen tubes. Reproductive investments,
including the biomass of the inflorescence and the seeds was higher in the females of Populus sp. at both the altitudes, whereas
for Salix sp., the biomass was higher in the females at low altitudes, and was comparable to those at high altitudes. Under
conditions of optimal temperature and precipitation, vigorous plant growth combined with relatively smaller reproductive
investments was observed to contribute to the 1:1 equilibrium sex ratio, at an altitude of 2 000 m. At higher altitudes, the
balance between the reproductive and vegetative growth was easily affected by more pronounced gender-related differences for
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reproduction, resulting in biased sex ratios, e.g.: Populus sp. exhibited male biasness and Salix sp. showed female biasness at

high altitudes. Consequently, our results improve our understanding of the causes and consequences of sexual dimorphism in

dioecious species. However, more information on the genetic or epigenetic basis of sex determination, including identification

of the definite sex chromosomes and sex markers is urgently needed.

[@m Salicaceae species; sexual dimorphism; reproductive investment; population density; pollination efficiency
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Fig. 1 Male/female ratio (A), population density (B), pollination efficiency (C), and correlation between population density and pollination efficiency (D)
for Populus purdomii and Salix magnifica at 2 000 m and 2 600 m on Gongga Mountain. Chi-square tests were used to estimate significant departures from the 1:1
sex ratio equilibrium. For population density and pollination efficiency, different letters represent significant differences (P < 0.05) according to one-way ANOVA.
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Table 1 Three-way ANOVAs conducted to evaluate the effects of sex, altitude, and species on vegetative propagation and sexual reproduction

investment for Populus purdomii and Salix magnifica at 2 000 m and 2 600 m on the Gongga Mountain

K+ ALY I 1 T o o Sl BT S5 R Ay i PSEAER7/h
Factor Inflorescence mass (m/g) Seed mass (m/g) Total reproductlve mass (m/g) Leaf mass (m/g) Reproductlve investment (P/%)
#IE 7 Model 7 0.690 0.549 0.754 0.832 0.864
P51 Sex 0.083 - <0.001 <0.001 0.350
IR Altitude 0.650 0.256 0.445 <0.001 <0.001
Yy Species <0.001 0.004 <0.001 <0.001 <0.001
P51 x g3 Sex x altitude 0.802 - 0.562 0.594 0.291
Yy x Pk Species x altitude 0.921 0.063 0.029 0.015 <0.001
PRSI x Py Fh Sex x species 0.073 - 0.029 0.015 <0.001
EE 3 148 < i 0.850 - 0.692 0.001 0.155

Sex x altitude x species

HAAR R B 3 R P < 0.05.

Significant effects (P < 0.05) are shown in bold.
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Fig. 2 Inflorescence (A), seed (B), total reproductive (C), leaf dry mass (D) per branch, reproductive investment (E), and correlations between
vegetative and reproductive growth (F) in Populus purdomii and Salix magnifica at 2 000 m and 2 600 m on the Gongga Mountain. Branches with a
diameter of approximate 2 cm were sampled. Different letters represent significant differences (P < 0.05) according to one-way ANOVAs.
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Table 2 Sex ratio status changes with growth form, pollen, and seed dispersal agents in representative 250 dioecious species
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